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ABSTRACT

Liver biopsy is invasive and it is a risk of complications. Nevertheless, liver biopsy is gold standard for
predicting liver fibrosis. To compensate for these shortcomings, in this study, the liver fibrosis stage was divided
using Fibroscan® in 200 chronic hepatitis C patients. And, the usefulness and cut-off values of fibrosis index
based on four factors(FIB-4), AST to platelet ratio index(APRI) and AST/ALT ratio(AAR) calculated as serum
tests were investigated by analyzing ROC curve. As a result, using FIB-4 and APRI rather than AAR is
appropriate for evaluation of liver fibrosis. And using APRI to predict significant Fibrosis(F2) and FIB-4 is
considered useful for predicting cirrhosis(F4). By applying the advantages of the serum based liver fibrosis
marker, which are convenient and repeatable, liver fibrosis follow-up term can be reduced, and furthermore, the
prevalence of liver cirrhosis and hepatocellular carcinoma(HCC) can be reduced.
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II. MATERIAL AND METHODS
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Fig. 1. Liver stiffness measurement of transient
elastography by fibroscan.
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II. RESULT

R |
A 200 5 FO~F1*

(25.0%), F3T- 4278(21.0%), F4- 5178(25.5%)C. %
TEER AL, AAEel Fo-1wte] b Be RIE
YERI T EA 1237(61.5%), A4 778 (77%) 2
2 A HF AH-E 5897+9.75% 01, AST Hf
37.99(U/L), ALT i 32.68(U/L), Platelet 3
166.71(10°/L)2 ZAFE AT} FIB-49] H2 2.82,
APRI Hf 0.81, AAR] H2 1.36°2.2 e

Table 1. Characteristics of subjects

Variable No (%) or

(n=200) Mean+SD

Age (years) 58.97£9.75

Male, n (%) 123 (61.5)

Female, n (%) 77 (38.5)

Fibrosis Stage, n (%)

FO~F1 (Normal) 57 (28.5)

F2 (Significant Fibrosis) 50 (25.0)

F3 (Advanced Fibrosis) 42 (21.0)

F4 (Cirrhosis) 51 (25.5)
Aspartate aminotransferase (U/L) 37.99+£22.26
Alanine aminotransferase (U/L) 32.68+£29.95
Platelet (10°/L) 166.71456.71

Fibrosis index based on four factors 2.82+1.59
AST to platelet ratio index 0.81+0.67
AST/ALT ratio 1.36+0.49

BE W9 A4 AHA(Kolmogorov-Smirnov
test) = Al AFE vt o R HEFHGHEA =
4 (Kruskal-Wallis test)S 2 A8} ©.
5} 533} FIB-4, APRI, AARS 7AAsH
AFESHE WGES] ApolE A1 Table 291
SHHEE Hay xoAxE
UebITE. dol(HEE 4.23, p=0.238)$} AAR(HZ:
6.22, p=0.101) FAA Ao]E Holx| gkgkom,
AST(HZ 46.14, p=0.000), ALT(HZ 18.39, p=0.000),
4% S=(HFL 79.06, p=0.000), FIB-4(HZL 86.40,
p=0.000), APRI(H%t 90.74, p=0.000)°l 4 =A% =}
o] Z T} (p<0.05).
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Table 2. Comparison of variables between fibrosis stage

. _ H of
Variable (n=200) FO-1 (a) F2 (b) F3 (c) F4 (d) Kruskal-Wallis p-value Post hoc
Age (years) 56.90+10.42 60.04+9.94 60.45+8.79 59.02+9.44 4.23 0.238 -
AST (U/L) 29.35+15.34 37.32422.29 35.71x11.79 50.18429.43 46.14 0.000 dzc,cl;,aa
ALT (U/L) 25.70+27.72 37.84+34.92 28.90+16.63 38.55+34.05 18.39 0.000 d, b>a
Platelet (lOg/L) 212.56+51.14  171.40+49.74  150.57+£32.85  124.18+45.58 79.06 0.000 aEl,) Cc>dd
d>c, b, a
FIB-4 1.71+0.67 2.58+1.64 2.88+1.05 4.24+1.57 86.40 0.000 b, c>a
d>c, b, a
APRI 0.43+0.18 0.74+0.57 0.76+0.32 1.37+0.93 90.74 0.000 b, c>a
AAR 1.32+0.38 1.22+0.41 1.41+0.58 1.50+0.55 6.22 0.101 -

AST; Aspartate aminotransferase, ALT; Alanine aminotransferase
FIB-4; Fibrosis index based on four factors, APRI; AST to platelet ratio index, AAR; AST/ALT ratio

3. ROC &4
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47.06%, E°1% 92.62%)% W25 At}

APRI9] cut-offi= F2 ©]/F2 0.52(AUC 0.86, W17+
T 79.72%, Eol% 82.46%), F3 o]Atel ol A
0.57(AUC 082, M7= 86.02%, S°|% 71.96%), F4
oAM= 097(AUC 085, A% 64.71%, 5°l%
85.91%)°] 0 oH, Ao 2 AAR®| cut-offs= F2
o] 0.83(AUC 0.52, 7%= 96.08%, So|%
12.08%), F3 ©]’<] oA 1.85(AUC 0.58, W17+ %=
17.2%, E°]% 95.33%), F4ol4: 221(AUC 0.59,
W7 7.84%, 50]% 97.32%)5 WERATH

Table 3. ROC curve analysis for optimal values of
FIB-4, APRI and ALT/AST ratio for stage of liver
fibrosis

Variables =F2 =F3 F4
AUC 0.83 0.82 0.86
Sensitivity (%) 90.91 75.27 47.06
FIB-4 Specificity (%) 50.88 81.31 92.62
Cut-off value 1.54 2.58 4.12
p-value <0.000 <0.000 <0.000
AUC 0.86 0.82 0.85
Sensitivity (%) 79.72 86.02 64.71
APRI Specificity (%) 82.46 71.96 85.91
Cut-off value 0.52 0.57 0.97
p-value <0.000 <0.000 <0.000
AUC 0.52 0.58 0.59
Sensitivity (%) 90.21 17.2 7.84
AAR Specificity (%) 10.53 95.33 97.32
Cut-off value 0.83 1.85 221
p-value 0.657 0.062 0.050
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Fig. 2. Comparison of ROC curve of FIB-4, APRI and
AAR for patients with significant fibrosis(=F2),
advanced fibrosis(=>F3) and cirrhosis(F4).

IV. DISCUSSION

2 =wollAeE =l cF Y FAE e

I ATEE Hrtstr] g B FeES 3 =

s Hekslr] fste] nFEAA B

Z dA83 7AIS 83 FIB-4, APRI, AAR9]
AR cut-offet 845 dolr aat selth

FIB-4, APRI, AARE 7tE wf ZQ3k W42l
o], AST, ALT, 4% = o] AAZ 2
AST, ALT, 43 Fo A FAA ztolE e
tH(p<0.05).

FIB-49] cut-off= TH'8% 1.54, 2.58, 4.12, APRI
£ 052, 0.57, 0.97, AARS 0.83, 1.85, 2.21% o}E}
Wk A ARstE el F2 sl tieiA =
APRI®] AUC7} 0.86% 714 =kow, M A+
3}l F35 3ol AARE A3 FIB-4, APRIS]
AUC7F 0.82% 543 A5 Bl H3kE
Bl = F4 5394+ FIB-49] AUC7} 0.862.2 7}

d xEe r8AEe Bt

4

Kim et. all™e] Ao A = APRI®] AUC7} F2
o] el A 0.82, F3 o]/l A 0.69= 7AsIR o,
AARS F2 o]/goll A 0.69, F3 ©]4Fol A 0.710] 1t}
Ao = APRIS] AUCZ} F2 o]l 0.86,
F3 o] Aol A 0.82% #A3sAAT a T 2
Uelstth AR AARS 0.52, 0.58% AP AT H
o 52 AUCE YEHATE o] €8 193 55
B A3S wAsA 3kl AST, ALT X o2
ALEE = AARC] diE 84S FESHA] Xd A
o2 ek,

ivke] ¢ 1 FAES G SR g Wang et.
all'lo] Ao M= BE T4 APRIE.U} FIB-4
7} 9 frgsttha Bk shA g 2 Tt
AE w2 RE S3FolA APR194 AUC kel ¢
Atk zbol7t ATt L ol FIB-4 ZAlktell Ab
|5 AST Ao A3A gho] =m7HEE 24
A= o]9le] 40 ULE ALte AgA o= &

33 ULE 74t o= deheth

B AGo At ozE A HA, =3F e SA
WS o]8-3t Fibroscan® “FH| 2] Hare] wa} A
sle] TES EReon=E, v Fud A&}




Consideration of Cut-off Value for Fibrosis Serum Marker by Liver Fibrosis Stage in Chronic Hepatitis C Patients

o
=4
&
R
)
o
2
>
U

)

[1]

[1]

[2]

facs

> 030 o RO T onE B
o PN

Aol AA% Row Anud HGE 5

FIB-4, APRI, el
Fo = vlxFAQ] WHo=Z 1t
=

=4

=
Aoty FF ziqlel FHHm

to

-3k
259 HA 9 cut-off valueo| W3 AE &
FA Aesiobd dA4shy dapro =z a3t
5 ke 5 S Aoy 1 A3, FEEs
A RS FY F US Aol ®Ek HEs)

s gdoz 1k dRste] &%
A A AR TS Hstaal v
# o1 W<l FIB-4, APRI, AAR®] &4 3} A
Swd cut-off valueE AAISFATE M3t

2 95l AARMT}E= FIB-4, APRIZ 9|

Reference

H. S. Sim, Ultrasonography Anatomy & Scan
Technique, 3rd Ed., Hanmi Publishing Co., Korea,
pp. 137, 2016.

C. T. Wai, J. K. Greenson, R. J. Fontana, J. D.
Kalbfleisch, J. A. Marrero, H. S. Conjeevaram, A. S.
Lok, "A simple noninvasive index can predict both
significant fibrosis and cirrhosis in patients with
chronic hepatitis C," Journal of hepatology, Vol. 38,
No. 2, pp. 518-526, 2003.

S. H. Jeong, E. S. Jang, H. Y. Choi, K. A. Kim,
W. Chung, M. Ki, "Current Status of Hepatitis C

[3]

[4]

[5]

[6]

[71

[8]

[91]

Virus Infection and Countermeasures in South
Korea," Epidemiology and Health, Vol. 39,
2017PMC5543292, 2017.

F. Piccinino, E. Sagnelli, G. Pasquale, G. Giusti,
"Complications following percutaneous liver biopsy,
A multicentre retrospective study on 68,276
biopsies," Journal of hepatology, Vol. 2, No. 2, pp.
165-173, 1986.

A. Regev, M. Berho, L. J. Jeffers, C. Milikowski, E.
G. Molina, "Sampling error and intraobserver
variation in liver biopsy in patients with chronic
HCV infection," American Journal of
Gastroenterology, Vol. 97, No. 10, pp. 2614-2618,
2002.

M. Ziol, A. Handra-Luca, A. Kettaneh, C. Christidis,
F. Mal, F. Kazemi, V. de Lédinghen, P. Marcellin,
D. Dhumeaux, J. C. Trinchet, M. Beaugrand,
"Noninvasive assessment of liver fibrosis by
measurement of stiffness in patients with chronic
hepatitis C," Journal of Hepatology, Vol. 41, No. 1,
pp. 48-54, 2005.

L. Castera, J. Vergniol, J. Foucher, B. Le Bail, E.
Chanteloup, M. Haaser, M. Darriet, P. Couzigou, V.
De Lédinghen, "Prospective comparison of transient
clastography, Fibrotest, APRI, and liver biopsy for
the assessment of fibrosis in chronic hepatitis C,"
Journal of Gastroenterology, Vol 128, No. 2. pp.
343-350, 2005.

C. Colletta, C. Smirne, C. Fabris, P. Toniutto, R.
Rapetti, R. Minisini, M. Pirisi, "Value of two
noninvasive methods to detect progression of fibrosis
among HCV carriers with normal aminotransferases,"
Journal of Hepatology, Vol. 42, No. 4, pp. 838-845
2005.

L. Castera, X. Forns, A. Alberti, "Non-invasive
evaluation of liver fibrosis using transient
elastography," Journal of Hepatology, Vol. 48, No.
5, pp. 835-847, 2008.

L. Sandrin, B. Fourquet, J. M. Hasquenoph, S. Yon,
C. Fournier, F. Mal, C. Christidis, M. Ziol, B.
Poulet, F. Kazemi, M. Beaugrand, R. Palau,
"Transient elastography: a new noninvasive method
for assessment of hepatic fibrosis," Ultrasound
Medicine & Biology, Vol. 29, No. 12, pp.
1705-1713, 2003.

544



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 4, August 2019"

[10]

[11]

[12]

[13]

[14]

[15]

J. Foucher, L. Castera,P. H. Bernard, X. Adhoute,
D. Laharie, J. Bertet, P. Couzigou, V. de
Lédinghen, "Prevalence and factors associated with
failure of liver stiffness measurement using
FibroScan in a prospective study of 2114
examinations," European Journal of Gastroenterology
& Hepatology, Vol. 18, No. 4, pp. 411-412, 2006.

A. Berzigotti, E. Ashkenazi, E. Reverter, J. G.
Abraldes, J. Bosch, "Non-invasive diagnostic and
prognostic evaluation of liver cirrhosis and portal
hypertension," Disease Markers, Vol. 31, No. 3, pp.
129-138, 2011.

M. J. Andres-Otero, 1. De-Blas-Giral, J. J.
Puente-Lanzarote, T. Serrano-Aullo, M. J.
Morandeira, S. Lorente, J. M. Lou-Bonafonte,
"Multiple approaches to assess fourteen non-invasive
serum indexes for the diagnosis of liver fibrosis in
chronic hepatitis C patients," Clinical Biochemistry,
Vol. 49, No. 7-8, pp. 560-565, 2016.

R. K. Sterling, E. Lissen, N. Clumeck, R. Sola, M.
C. Correa, J. Montaner, S. Sulkowski M, F. J.
Torriani, D. T. Dieterich, D. L. Thomas, D.
Messinger, M. Nelson, "Development of a simple
noninvasive index to predict significant fibrosis in
patients with HIV/HCV coinfection," Journal of
Hepatology, Vol. 43, No. 6, pp. 1317-1325, 2006.

S. M. Kim, J. H. Sohn, T. Y. Kim, Y. W. Roh, C.
S. Eun, Y. C. Jeon, D. S. Han, Y. H. Oh,
"Comparison of various noninvasive serum markers
of liver fibrosis in chronic viral liver disease," The
Korean Journal of Hepatology, Vol. 15, No. 4, pp.
454-463, 2009.

C. C. Wang, C. H. Liu, C. L. Lin, P. C. Wang, T.
C. Tseng, H. H. Lin, J. H. Kao, "Fibrosis index
based on four factors better predicts advanced
fibrosis or cirrhosis than aspartate
aminotransferase/platelet ratio index in chronic
hepatitis C patients," Journal of the Formosan
Medical Association, Vol. 114, No. 10, pp.
923-928, 2015.

545



Consideration of Cut-off Value for Fibrosis Serum Marker by Liver Fibrosis Stage in Chronic Hepatitis C Patients

el

2] A}

EF

™

To?

Cut-offz}e] o

ool

A S 2 Fib

FIB-4, APR

1
R

AR ArtE

roscan®-& o]

UG
SN
& e o
2w
=T N
1o T.c -
oF o X
%;uﬂﬂ
17rc_o‘%o
w
CRe)
oWn_mudﬁ
T
pelEClCs
.
TR
g e
117_._IL0
| =0 P
W o F
T iﬂ
% O
) 173A7
xerEE
A B
HlxoLo
—~ R
Ay ~
oE,o|
o
OIS
=
S T
ﬁﬁobt
o %
= T
nu:%m_o
- 3
=g
K @ —
ﬂam,wz
T E m
CERS
TR
oo T .
o_nmm.#m
g <
&)
2% T
— oo T

3}, 7V 6-3-2~70, FIB-4, APRL, AAR

A7zt gy ol

<
F | <
K|~ ™
30
Gl
ol
T
oK
q
~© .
BO ol
(up
X wo%
o =
-
M_ Lw._. ﬂu
<
s o
o
o T
T T
SRR
— -
o N
val
o+
o || T R
Ple =
<~ e R
z %
% K
¥ o

546



