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Background: Liver fibrosis evaluation is an important issue in chronic liver disease patients. We aimed to develop noninvasive liver fibrosis bio-
markers based on transient elastography (TE, FibroScan®) through retrospective review of clinicopathological data.

Methods: We recruited 278 chronic hepatitis B patients who underwent Fibroscan and HBV DNA testing. A total of 115 HBeAg-positive and 159
HBeAg-negative chronic hepatitis B patients were analyzed. A total of 100 hepatitis C patients were analyzed. Successful fibroscan data, gamma-
glutamyl transferase (GGT) to platelet ratio (GPR), platelet count, AST, ALT, international normalized ratio of prothrombin time, total cholesterol, tri-
glycerides, bilirubin, mean platelet volume, AST to platelet ratio index, fibrosis index based on four factors (FIB-4), neutrophil to lymphocyte ratio
(NLR), and NLR to platelet ratio were analyzed to determine the new noninvasive markers for assessing liver fibrosis.

Results: Elevated GPR (OR=9.1, P=0.011) and FIB-4 (OR=2.3, P=0.01) were associated with greater risk of liver fibrosis in chronic hepatitis B
patients. FIB-4 (OR=6.04, P=0.005) was a risk factor for liver fibrosis in HBeAg-positive patients. FIB-4 (OR=2.371, P=0.015) and GPR
(OR=33.78, P=0.003) were liver fibrosis risk factor in HBeAg-negative patients. In chronic hepatitis C patients, GGT (OR=1.033, P=0.002), tri-
glyceride (OR=-0.990, P=0.038) and FIB-4 (OR=3.499, P=0.006) showed statistical significances. The AUCs were 0.816 in FIB-4 (P<0.001) and

0.849 in GPR (P <0.001).

Conclusions: FIB-4 and GPR may be useful blood markers for assessing liver fibrosis in chronic hepatitis B and hepatitis C patients. Further
well-designed prospective study is required to validate these noninvasive blood markers in clinical practice.

Key Words: Liver fibrosis, Hepatitis B, Hepatitis C, Fibroscan, Noninvasive marker

ZHEREHS Thy 2Paste) WSk AEE shetshis i Fast
AR Hgoke] A JES sotshs o] 7b o] A4

Corresponding author: Jong—Han Lee, M.D., Ph.D.

1) https://orcid.org/0000-0003-4036-8443

Department of Laboratory Medicine, Yonsei University Wonju College of
Medicine, 20 llsan-ro, Wonju 26426, Korea

Tel: +82-33-741-1594, Fax: +82-33-731-0506, E-mail: cello425@yonsei.ac.kr

Received: September 28, 2018
Revision received: November 9, 2018
Accepted: December 13, 2018

This article is available from http://www.labmedonline.org

© 2019, Laboratory Medicine Online

€ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

elSSN 2093-6338

I Qlek ZHAREhE Brlkeke O R AR V] AR
b 22 o) ey 7 Aglsiiar ezl 7 2AHAR)
7% AgAolar anjgoly, vk Rlwo|7l siA|gt S8t 7]e}
FARgo] glom vk Z7go] ofgjrhs S 2 Qleki. whet
A GrolstAret ol AA| HAF 52 o83 MRS AR F
o] ge] x| Qlrk AAl el FAelsArE de &
B-5}= ot} FFoJsHaAL & 1heH e = Alransient elastogra-
phy, TE)x= B3] 4lA] Lo 7h58laL Zjkzlo|n vk Z74o]
Solsithes A 201 QIrH2-7). RSk B[Rk $Eo] ALt ALT &
O 7k 4 2] F7F A9 sl Aol BolehA] Qs B 7HA] T
s dsliof & sAlolth, 8, 91 wHEbA A ARk F71 A

EOL_L_L_

U ETR 26 & 4 %2 ST AR )
Fo@ o] BB FoNEARE T BY W uHY C3
Aol FRrRE R Ak H]E A B0 24 o) S BOEA A

AFE B3 AT U7 o] FRALS. AT ABEE AR 24
7

www.labmedonline.org 153


http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2019.9.3.153&domain=pdf&date_stamp=2019-06-25

MO

0|53t 2|: Evaluation of Biomarkers for Liver Fibrosis

CH ez JHdsigie) 7 dehd e Ziee=aLs 7o
2 frofRt Aol & Hol= @l X|EE AAIStLAL 53
20099 4€5E 201749 6E7HA] F 27878 9] M= HARS v
& S de® AT R e Ab e oo Al 714
7S 5500 o frash AARE 1HEsklh A, 24 103
o|Aro] =4 &, 7HEskE =R 4(liver stiffness measurement)
A9 T FR U MEAQRADO] 032} 212 49, 4
gherRE ARt e] AT B 60% ol Ake] ATk Tk AL
ol 271 0ok ke 352 LSl U

S Anel A
<53 kPa, A% {Pﬁ%ﬂ% 3-<72KkPa, FEE 193]
<94 kPa, % 7Hd 83} = 94-<12.1 kPa, 7H3HL =1

24%

N
o

LA 165-360 X 10°%/L), H+ &
AT LA(FA1A]. 6.4-9.7 fL) INR CG#F212]: 092-1.13), gamma glu-
tamyl transferase (GGT) (HALA]: HA}, <60; AR}, <40 U/D), & &=
Y2 S <5.2 mmol/L), FAARELA]: <2.26 mmol/
L), aspartate transaminase (AST) GZFaLZ]: <40 U/L), alanine trans-
aminase (ALT) (2L %]: <40 U/DL} H]ERIGLA]: <22 pmol/

)& BT E3E AL A3 AST of ALT H|;, AST off €4
o H]E(APRD (100X AST (U/L)/2 HAM ZArR 9| E A= 40
(U/D), oARk= 35 UL/ D4 =107/0), GGT off dah vl
(GPR) [100 X GGT (U/L)/2-9 {MN 2 HH[QX}L 60 (U/L), o
A= 40 (U/L/BAT =107/, 5 o gE 5 Rl
(NLR), NLR o @23} H]-27} FIB-4 A2 ,»‘;—_— o151} FIB-4=

Table 1. Summary of calculated biomarkers for liver fibrosis expectation

L] X AST/84xt =X ALTV2.2. 2 ALFSIITE Table 10] AAHA]

E50| S WE R sl

HBeAg S80] 112 %ol S Shelshandh 3 1153 HBeAg
% 5 159%2] HBeAg 4 $42 T8sto] RABIIR, CF 7
A2S TPt B E 10099 HOV $24% BAE Qa0 o
A3 BIstol USRS 7|20 2 WIHEH 1493 B
o) A8 Wsta steick {}%QE@*}% CLL NS ¥
202 BASIA A9 27] DA cutoff 53 kPag 7123
O

fu
il
o
ol
2
i)

o
=
0Z
3

O}

)
=i
1%
Flo

SPSS version 23.0 (SPSS Inc., Chicago, IL, USA)& ©]
$E9] A4 HAAS Kolmogorov-Smirnov HALR
PRI} o] ThE A3 Afo)2 Selsin
S0 2 A TR} SIS A E St
?‘5} receiver operating characteristic (ROC) 7 H. EA4-8 F3lo] &
S8 0)347 FAR] YT Sol w8 vluiHsglrk

Q‘L
pach
2 O
rE

o fot oo
o

ol

ol

k=l

[
Ji‘l

my

h}

7] A AIE Table 101] xﬂA] st9it} 7rEE e
..]
o

= s st %%#%‘ 07}5}‘2‘;9‘@ ?I%ii% T
chFig. D. (M e S 405 7|0 = fARE

T At St s danke o AgE 2ol
ALT 718]31 FIB-4= Z7}8}ich FIB-49F GPRE A& 9] 71H4d-8-3}
HONLSM 5.3-<7.2 kPa) wj7} zgxg (LSM<5.3 kPa) Rt} =i}t
(FIB-4: 1.06+057 vs. 15441.02, P=0.003/GPR: 0.25+0.27 vs.
0434048, P=0018). AE2] 7935} 183} 255 0] 7H4-
3} IFASM =272 kPa) Ztollis, 6% IMd8 gk GGT

Calculated biomarkers

Calculation formula

APRI [100x AST (U/L)JULN (40 (U/L) for male , 35 (U/L) for female/platelet count (10°/L)]
FIB-4 age x AST (U/L)/platelet count x ALT'"?

GPR [100x GGT (U/U/ULN (60 (U/L) for male, 40 (U/L) for female)/platelet count (10°/L)]
NLR Neutrophil/llymphocyte

NLR to platelet count

Neutrophil/lymphocyte/platelet count

Abbreviations: APRI, AST to platelet ratio index; ULN, upper limit of normal; FIB-4, fibrosis index based on four factors; GPR, GGT to platelet ratio; GGT, gamma-glutamyl trans-

ferase; NLR, neutrophil to lymphocyte ratio.
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Fig. 1. Box plot of gamma glutamyl transferase (GGT), platelet count, FIB-4 and GPR in chronic hepatitis B patients.
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Table 3. Diagnostic sensitivity, specificity, positive predictive value and negative predictive value of FIB-4 and GPR for liver fibrosis prediction

Parameters Sensitivity (%) Specificity (%) PPV (%) NPV (9%0) AUC P value
FIB-4 (cut-off: 1.571) 65.1 86.7 86.7 86.7 0.82 <0.001
GPR (cut-off: 0.299) 794 833 833 833 0.84 <0.001

Abbreviations: FIB-4, fibrosis index based on four factors; PPV, positive predictive value; NPV, negative predictive value; GPR, gamma-glutamyl transferase to platelet ratio;

AUC, area under the curve.

Table 4. Characteristics of baseline parameters according to HBeAg status

HBeAg positive (N=115) HBeAg negative (N=159) P value
Age (yr) 4544119 483+ 109 0.037
Sex ratio (Male:Female) 1.7 (73:42) 1.7 (100:59) 0921*
Liver stiffness measurement (kPa) 14.751 £ 11.156 10.757 £ 10.683 0.003
AST (U/L) 958+ 1423 63+ 193 0.124
ALT (UL 132.5+ 268 80.5+302.5 0.142
GGT (U/Y 68.3 +58.2 63.7 £ 94.2 0.644
Total Bilirubin (mg/dL) 09 +0.55 105+ 1.63 0.344
Total Cholesterol (mg/dL) 170.5+30.8 172.1+£354 0.696
Triglyceride (mg/dL) 945+419 9744475 0.605
Platelet count (x10°/L) 1741+736 186.4 = 70.1 0.163
Mean platelet volume (fL) 8.41+0.86 8.17+0.88 0.022
Prothrombin time, INR 1.09£0.12 1.07 £0.16 0.265
HBV DNA (IU/mL) 21,028,204.8 & 41,665,244.9 591,105.9 £ 3,276,928.3 <0.001
AST/ALT ratio 1.11£0.71 1.04 £ 0.46 0.282
APRI 1.747 £ 2.596 1.345+ 5241 0.449
FIB-4 2958 £2.799 2.275+2879 0.05
GPR 09+0813 0922 +1.777 0.889
NLR 1.53 £ 0.704 1.753 £0.829 0.02
NLR/platelet count 0.011 +0.008 0.012 £0.01 0.309

*Pearson’s chi-square test. Statistical significant P values were printed in bold.

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl transpeptidase; INR, international normalized ratio of prothrombin
time; APRI, AST to platelet ratio index; FIB-4, fibrosis index based on the four factors; GPR, GGT to platelet ratio; NLR, neutrophil to lymphocyte ratio.
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Fig. 2. Receiver operating characteristic (ROC) curve analysis of FIB-4

and GPR for the evaluation of liver fibrosis comparing transient elas-
tography (fibroscan) results in chronic hepatitis B patients.
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Table 5. Levels of parameters according to liver stiffness measurement
in chronic HCV infected patients

LSM<5.3 kPa LSM = 5.3 kPa Palue
(N=74) (N=26)

Genotype 1b/2a 37/37 1719 0.176*
Age (yr) 53 58 0.016
Male/Female 37/37 1115 0.499*
LSM (kPa) 405 10.3 <0.001
AST (U/L) 36 65 <0.001
ALT (U/L) 445 82 0.001
GGT (UL 275 835 <0001
Bilirubin (mg/dL) 0.58 0.705 0.010
Cholesterol (mg/dL) 191.5 160.5 0.001
Triglyceride (mg/dL) 117.5 98 0.004
Platelet (x10°/L) 2375 1735 <0.001
MPV (fL) 7.25 7.9 0.004
INR (sec) 0.985 1.025 0.005
HCV RNA 834,000 1,510,000 0.535
AST to ALT ratio 0.86 0.845 0.786
APRI 0.405 1.005 <0.001
FIB-4 1.245 2.78 <0.001
GPR 0.12 0.475 <0.001
NLR 1.755 1.45 0.210
NLR/platelet 0.007 0.008 0.049

*Pearson’s chi-square test.

Abbreviations: GGT, gamma-glutamy! transferase; MPV, mean platelet volume;
INR, international normalized ratio of prothrombin time; APRI, AST to platelet ratio
index; FIB-4, fibrosis index based on four factors; GPR, GGT to platelet ratio; NLR,
neutrophil to lymphocyte ratio.
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