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Abstract

AIM: To evaluate the value of blood indicators
in diagnosing liver fibrosis in patients with
chronic hepatitis B (CHB).

METHODS: Clinical data for 522 patients
with CHB who received liver biopsy at the
Sixth People’s Hospital of Shenyang city
were collected. These patients were randomly
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allocated to a model group (n = 313) and a
validation group (1 = 209). In the model group,
Logistic regression analysis was performed to
determine the factors independently correlated
with liver fibrosis stage (S), and a diagnostic
model was then established. The model was
also applied to the validation group to test its
accuracy.

RESULTS: In the four indicators for liver
fibrosis, hyaluronic acid (HA) and collagen
type IV (CIV) were correlated with liver
fibrosis stage. Platelet count (PLT) (OR =
0.227), y-glutamyl transferase (GGT) (OR =
1.515), albumin (Alb) (OR = 0.438) and age
(OR = 1.204) were independently correlated
with liver fibrosis stage. The values of the
area under receiver operating characteristic
curve (AUROC) of the model based on these
four independent factors in diagnosing S2-4,
S3-4 and S4 (early liver cirrhosis) were 0.901,
0.904 and 0.893, respectively. Taking 0.040,
0.051 and 0.060 as cut-off values, respectively,
the sensitivity and specificity were 82.5%
and 85.4%, 84.3% and 82.5%, and 88.0% and
77.4%, respectively. The accuracy was 83.3%,
83.0%, and 79.2%, respectively. AUROC for
the validation group was similar to that for the
model group.

CONCLUSION: The model based on PLT,
GGT, Alb and age can effectively predict liver
fibrosis and early liver cirrhosis.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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Tk CHB
522 (313 ) Logistic
, (209 )
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(platelet, PLT)(OR = 0.227). v-
(y-glutamyl transferase, GGT)(OR
= 1.515). (albumin, Alb)(OR =
0.438) (OR = 1.204)
4

S2-4, S3-4, S4 ROC
(area under receiver operating characteristic
curve, AUROC) 0.901. 0.904. 0.893.
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JH - dE AL 2 B 2 BRI 2 A A A, DR
B A7 1 8 i DR i PR B FH 32 2 R R €
P2 W B 7T H 28 52 BB AL, A i PR i
o N (AR R AR A L A DR AR, B
B8 b5 A i W UK (hyaluronic acid, HA). 2
FE M (laminin, LN). T A R 202 AR o
Jik (precollagen III N-terminal peptide, PIIIP).
VAR JFi(collagen type IV, CIV)(iTF4f4E{L4
TR AR). AH 15 JC AT AT BI04 A e A 1 b Sk
AR AR B AR SC LRV A A6 R, 35T
WAL, VER AR bR 5 EETR AR 12
Hr1A.

1 RT3

1.1 P91k F12003-04/2009-08 A\ AE ik BH 17
NN BB B FE AT IS A 12 14 2 B R
(chronic hepatitis B, CHB) & #, 2742000
S A P BRI A B VA 7 AR, HERR: (1)
(7 fof B S R e A B R B e, (2) & Il
7 1 8 At P S I DA % SR AR S T At A
JEE 5 (3) & 5 A5 4R A 5 IR i
(4)3E SR 2 et I D RE O 25405 IR & 5%
PFEIS22 B AT SR B

1.2

1.2.1 S AEBHUERLE, KA 16GHT %
BHEFIRTE RS, R I AL 2R BA40 o/ L H IV W
2, ARSAEY) , FTHER . Masson—
e M ER AR Ye . B2 W 300 256
(1073 ER T ), RO P T2 .

1.2.2 C THFERIETT wkiE R 28
RAEFIKIL. AT M28 T FE A%, B4 M/MR
(platelet, PLT). ZL4HMf1 114 (red cell count,
RBC). FI4HA it % (white cell count, WBC)-.
M4 % H & & (hemoglobin content, HB). &
Z . % & ¥ (alanine aminotransferase, ALT)+
KA E IR B (aspartate aminotransferase,
AST). y- B ABLH KA (y-glutamyl
transferase, GGT). WMEBER A (alkaline
phosphatase, ALP). JHBHEERF(cholinesterase,
CHE). H&E H(albumin, Alb). EREH

2451

E14% B 4 08

2015-05-28 | Volume 23 | Issue 15 |



Bl £

J3aishideng®

(globulin, GIb). [IERHL(A/G). M ARLT % (total
bilirubin, TBil). &JH7 & (total bile acid,
TBA). Wlfif(creatinine, Cr). JRZE % (blood
urea nitrogen, BUN). JRE (uric acid, UC). il
P (glucose, Glu). L AH[HE [ (total cholesterol,
CHOL). Hil=M&(triglyceride, TG). # gk
1 Al(apo-lipoprotein Al, Apo-Al). Apo-B.
HA. LN, PIIP. CIV. Z A& Eedi
Jii(hepatitis B virus e antigen, HBeAg). 4
R 28 993 25 WL A% B A% R (hepatitis B virus
desoxyribonucleic acid, HBV DNA)# & Ifi
20 T HOR H 55 B A~ W] CELL-DYN1800
T4 {1 Sy o, 40 A ORI T D AR Ak 4R
PR IS E Abbott 2y 7] A4 7 1 4 B s AE YL
T HB VLS 2247 SR FIELIS AV,
KKHBST360fH51; HBV DNAJE &R
PCRy%, X 8% N3 EMIA 74 7= 1 Opticon
BRI 384, 3250 R YNV 2 A w52 £, HA
LN. PIIIP. CIVKHBSH e 7 #rik, o)
& B E E R R TR AL
1.2.3 - M FH B A% B 43 BT F Logistic
5] U1 43 7 43 ) e ST Bl p ) 42 A OG Fi8 A
F AR M DL R & A B AH 5% 45 A A AR Y
F, 3 55k &M T A A Fibroindex i
iTEE®, Fibroindex = -6.290+1.678 X In(£F
#)-1.786 X In(PLT)+1.177 X In(GGT)+1.019
X In(HA).

K HSPSS13.0% 21T e it
7. THEEPE R Fimean £ SDOEA 40 sl
RrE (VYo% P25-P75, AEIEA AN Eows. 4
) AR et 38 (IR 4340 ) BiMann-Whitney
UARZH K (AR IEZS 70 A1) XA Z AR K0 Hr
K Spearman#f <73 H S AmAH I 0, 2R3
MR — 43K LogisticiZ 5 [ A 40, 207
B K HROCHIZ T [fi# (area under receiver
operating characteristic curve, AUROC)#47 ¥
#r. AUROCHECR FIESEZK . P<0.05
ERA G EE L

2 BR

2.1 52251 i v B 141 1451(78.7%),
HB VI e 0] o 7 20 8(1-28)4F, Sk s BH
N232M51(44.3%). ITLHLUE T a3 VL
XEE>5. RIETHGL: 154%51(29.5%)
G2: 122451(23.4%) G3: 198%(37.9%). G4: 48
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151(9.2%); L AEAFEEE 73 3 S0: 95471(18.2%)
S1: 140%1(26.8%)~ S2: 105451(20.1%). S3: 98
%1(18.8%)~ S4: 84%1(16.1%). 52241 BEHL 4>
DA A (3 13451) ATERHIE ZHL(209451), 5 4 1)
Al RS YR Sy AL R b AT 3 I AR
bR Z R TG T L
2.2 A F 1%
Sl FERE . M EE30TFE AR, Hb, L
“EY =1, “4” =2, HBeAgbl “[AME” =
0. “BHYE” = 1I{{H. Spearmanti o HrHEn:
AU NS RIS R R BEMREC =
0.913, P = 0.000), #5479 5E 73 A A 40 A%
FERISZ I, ZeAmAH 5% 7 A 15 H 5 AR 440 4 3
A IIFEFR 1230, 45 Rk 1.
2.3

TEAETI, SO(n = 57). Sl(n = 84).
S2(n = 63). S3(n = 59). S4(n = 50). &t
S15S0H A %2 7 A g it % & X H Alb,
AST. GGT 3%i, AUROCZ} I 40.681.
0.673. 0.669, ¥JMkF0.70, Wi EH %
K. S25S0-14l1M £ R A G52 XMS
T, iYPLTIJAUROC>0.70(0.743). S35S0-2
PA K S45S0-32H 0] 2 7 A it % & X IF H
AUROC>0.70/#84H Z Il #44S0-144
I, S2-45E SN AT YA, PN % i 4E
P22 A it 2= L, HLAUROC i sy 1 /2
PLT(£1).
2.4 ¥ FiRS2-45S0-141 8] % 5+
Bk 8 LA AR b UL B &
HA . IV C /LA G F8 A5 23 0 AE D e A
&, AT AT Logistic[al Y4347, 435l 2 37 AR Y
(FEETFFE)MAIF. Hif, M = 5.033+0.1861n(4F
#%)-1.4821n(PLT)+0.4161n(GGT)-0.826In(Alb),
F = 4.482-1.592In(PLT)+0.5361n(GGT)-
1.0751n(A/G)+1.334In(HA); P = EXP(y)/
[I+EXP(y)]. #i5&Z&Hn#2, 3.
2.5 R HE MOFIF I [e] 9057 FEH 5
BN FEAR T AEZR (P), LA LE 73 51 2% 1) £F 4
& HROCH 26, S8 ER#EAUROCHEAT
CWE RO, 45 R W4, o WBLEIM
B F A A SIS UE R A Fibroindex = 12 Wi
S2-4. S3-4. S4HJAUROCZE FH LG it
B X (E). A AEFibroindexJAUROC
90.882. 0.886. 0.867, 5K 3¢ ik jg Y
Fibroindexf M4 [JAUROC(0.873. 0.889.
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® 1 EEEIPIEIES BT BE MRIENR SAF A 4L D RV RER DT RABLER

S0-1552-4LE R AUROC L

ZH e PE

=Y

BTE PlE AUROC (platelet,
() 26.0(21.0-28.0) 0.174 0.001 Z=-6.498 0.000 0.716 PLT). v-
(10°/L) 176.8+ 35.0 ~0238 0000 £=12673 0000 0841 e S(zflr“:“:‘eyl
(UL} 39.0(30.0-68.0) 0133 0020 Z=-4508 0000 0645  GGT) :
o (UL} 20.0(13.0-34.0) 0201 0000 Z=-8905 0000  0.791 (albumin, Alb)
(UL} 150.0(118.0-1950) 0218 0000 Z=-4597  0.000  0.653
(gL} 46.444.9-478)  -0.324 0000 Z=-8471 0000  0.781 :
(gL} 27.9(23.4-29.7) 0289 0000 Z=-5786 0000  0.691
/ 18+ 03 -0290 0000  £=9.006 0000  0.764 :
(umol/L)* 13.8(10.5-19.5) 0113 0047 Z=-4916 0000  0.663
AlL(g/L)* 1.4(1.2-1.6) -0109 0048 7=-3349 0001 0631
(ng/mL)* 81.4(58.3-100.3)  0.248 0000 Z=-6744 0000  0.721
v (ug/L)! 45.8(402-56.1)  40.261  0.000 Z=-6077 0000  0.683
' ( P25-P75) 7, . AUROC: ROC

xR 2 REVAISEZ BT BE EEAERIENREILogistic@IBDHTER

15hT B SE. Wald  Sig. Exp(B)(95%Cl)
0.186 0082  5.094 0.024 1.204(1.025-1.414)
-1.482 0223 44254 0.000 0.227(0.147-0.352)
- 0416 0150  7.660 0.006 1.515(1.129-2.034)
-0.826 0201 16.976 0.000 0.438(0.296-0.648)
5033 1055 22737 0.000 153.387

REVRIEIE S BIFF B E MRABRIERELogistic@IFDHTER

5T B SE. Wald Sig. Exp(B)(95%Cl)
-1592 0.240 44027 0.000 0.203(0.127-0.326)
- 0536 0156 11.809 0.001  1.710(1.259-2.322)
/ -1.075 0251 18367 0.000 0.341(0.209-0.558)
1.334 0400 11.132 0.001  3.796(1.734-8.310)
4482 1197 14015 0.000 88.402

= 4 BEM, FRIIFEvERFibroindexiZ WiEF A 4L BYAUROC(95%CI LR

Fibroindex'

HenH M F
S2-4vs S0-1 0.901(0.867-0.935) 0.895(0.862-0.930) 0.882(0.846-0.919)
S3-4vs S0-2 0.904(0.887-0.938) 0.913(0.883-0.846) 0.886(0.843-0.923)
S4 vs SO0-3 0.893(0.855-0.930) 0.882(0.840-0.923) 0.867(0.820-0.914)

' (Fibroindex). AUROC: ROC

0.872)Ew k. v WA MM AUROCSE
FibroindexAHiT. 158 M* L1440 & 23 JA 1

PR S5 R AanERS.
] WERRIAMIZ W S2-4. S3-4. S4fH
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RYE BRE BHENE BUEFUIE ERR BERIRLE BREMIREE

454 4 ROC
e I (%
S2-4vs SO-1 0.040 825 85.4 87.1 80.0 83.7 5.648 0.205 0.901
79.8 84.6 86.8 77.7 82.3 5.189 0.238 0.905
S3-4 vs S0-2 0.051 84.3 82.5 71.4 90.9 83.0 4.815 0.191 0.904
87.1 83.0 73.6 92.6 86.3 5.115 0.155 0.930
S4 vs S0-3 0.060 88.0 77.4 42.7 97.1 79.2 3.993 0.159 0.893
90.9 77.3 43.7 97.8 79.4 4.009 0.118 0.902
AUROC: ROC
10F s 1.0 b
08+ 7 0.8 |
=06 [+ 06 | ¢
P M N
1 F e
0.4 Fibroindex 0.4 — R
0.2+ 0.2
00 L L L L 1 00 L L L L |
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

1-

1 EEIM, EAIF, ERFibroindex(3iF)IZHTS2-489
ROCHHZ:.

AUROC%5°40.901. 0.904. 0.893, Fflt 7
573 51°50.040. 0.051. 0.060, HAH R )R
T VR S 23 01 N 82.5%A1185.4% . 84.3%
H182.5%. 88.0%F177.4%. HEMHZE H83.3%.

83.0%- 79.2%. # UAMFE <0.040 NHERR
S2-41IARfE, KL AT 45t 85.4% 1) o I 4 4
fh g, B UAMAE<0.051 N HER S3-4 11 b5
WE, R L] % 82.5% 1 TC £ 4 4k, B 3,
B 14 OB 90.9%. #5 LAMFHE <0.60 4 HE
FiSamibritt, K] %5 H77.4% 1) JC g lh
(S4) &, FLIPETME IR 97.1%. HAMMIZ
S2-4. S3-4F1S4HFH LA bE>5. 05 [ 14 18A
SREE<0.2, B IR WA E. BMULFRFEbR
TR F30UE A, A5 R e 4 S MAUROC !
51790.905. 0.930. 0.902, SR AT
Gt E (255 80.155. 0.992, 0.344,
¥I1P>0.05), P 4L 12 W R FE A 20T (K2).

3 e
21 4 A 0 T R 32 B2 52 40 18 P 4 4%
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1-

2 REUBFNRNELRIDMTSATIROCHDL.

995 FH AN BT 1) 2 2 B8 3 3¢ o 4 L 4 356 R 1) ik
FEDURA. IR 40 23 98 0E 5 2 44k 2 % V) A
Sy, Ao M R CHB B 3 BT 41 43 4 0 4y
B G WAL T B B EMLEE = 0913, P
= 0.000), # ¥l 2 5 AR E R, 28 fw A OC
AT, B EAATTR AR AYHA . AICIVIE
JFE LT 44k 53 BAAE G, 5 2 AN I PRATE 78 A A2,
HPFAUROCH B EHA, {HAK T3 2 i B2
TR UWIPLT. AIbEE(ERD). AXHHAL HAD
I A bR @ ST AR FIAUROC S ¥4l iy
[B] 422 AH S R AR 2 L AL AU M AURO CHE £
Yeh Koy HATR] 22 R R GL T8 (R4, BIiL
Wi A (AL . EARHAFICIV 2 41 i 4h 3 %
g, AHIRAERFARRE 5, LM iE K i Bk 52 B 52
IR T RE . REE HEW oh RE S sg O fh AT
JFFEF AL (R B AT 405, A5 R 12 R
) I — 25 BUYE Ak T 18] 2 0 AH S 48 b R
TUWEIRERIUH, AR, I, Bl
L 8 2 A0 I ks 0 1 3 50 4. AR
Z PR K T A LogisticE H 70 #r Bon 4E 12
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(OR = 1.204). PLT(OR = 0.227). GGT(OR
= 1.515). AIb(OR = 0.438)7& T 21 44k iy
SETFE AR, 5 2 BOCHERIRIE SN, o,
ERSTE20 % LAt A NS S, BE AP AT 4L
FI AT et 21 N 1.2044%; PLTAE100X 10°/L
Fub B, FTHRES0X10°/L, BAE L 4itb i
Al REME 2k 2 0.2271%; GGTHES0 UL/LAE:AH
b, FHES50 UL/L, B F4eein] fe it &
HIN1.5150%; Alb7E30 /LR E, FTH5.0
g/L, AT T BE M 20820 0.43845. H
DA b4 T4 Ay L 1) B R MO I 4F 44 B
B PZ B A, MTiS2-4. S3-4. S41H
AUROCHJH£IT0.90, 2 Wit % N83.3%-
83.0%- 79.2%. MR AN FAE W] 43 ) v E
2 24 A A0 5L AL ) HEBR AR v R 2R A
80.0% £r A7 19 76 JFF 2 4 A 5 7 11 JHF it A, 6 5
TR A Y A5 B S 00 T S TR R BAS2-404
oy PR SLAERY, TRAFE I PR PUW B0 T 10 7
B H A PLT kA Y5 T JFF U 27 4 A0 R0 ) 5 Bk o=
JE MR 3 R SO PLT R SR 38 0, 364> 5 I 48
FEAEPLTA B N BE A 0. GGT /R B 41 fa 43t
FRERE, HKE T w7 18 M 4 5 5 41
YEACFRERE BN E . T 4R e i T F The it iF
A M E D, AL G Rk, G AT K
B%TE\E[IQ’ZO].

H AT AH G 4F 4 B B b 2 50
AR bR 5 R g f ] 2 40 OC, W R A
MR @ AL M 5 /IR B HE i (aspartate
aminotransferase to platelet ratio, APRI)!",
FIB-4(fibrosis index based on the 4 factor)"”
SRR SOMESEYE Y T HHAL 4E# . PLT.
GGTA &M A Fibroindex, i2 Wi iT4f 41k S=
2. S=3. S4MAUROCHITE0.88A AT, AT E:
IER 4 RS 2 M, A2 W4 440 & 5 39
MAUROCHIEMMZE RISt 5 . Bk
MMJAUROCHI1E0.88 L I, 2 Wit [ A KT
Fibroindex. 3 BB KR FR 1T . £ 35F
HE ML, o7 L.

AR MR AH R FEFRPLT GGT, Albfl
CERS ST T R T AT 4R AR, e A b
TR AT 4 A0 AN AT RE AL, (8T I PR AT 27 4 4L
T (1
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