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Abstract

Objective: To analyze the preoperative serological indexes of patients with segmental hepatecto-
my and establish serum diagnostic models, and to evaluate the application value of serum diag-
nostic model in liver fibrosis. Methods: Serological indexes of patients undergoing segmental he-
patectomy in our hospital from June 2017 to December 2019 were collected retrospectively. Four
hepatic fibrosis diagnostic models of aspartate aminotransferase/platelet ratio index (APRI),
gamma glutamyl transpeptidase/platelet ratio index (GPR), fibrosis index based on four factors
(FIB-4) and AST/ALT ratio (AAR) were calculated. ROC curve was used to evaluate the diagnostic
ability of each diagnostic model for 251, 252, 2S3 and =S4 liver fibrosis groups. Results: The three
models of APRI, GPR and FIB-4 had statistical significance for the four groups of liver fibrosis with
the range of P value (0.000~0.049); AAR was not significant for each group. FIB-4 had the best di-
agnostic performance in different stages of liver fibrosis, in which the diagnostic value of 2S1 stage
was the highest with the AUC 0.960. The critical value calculated by the maximum value of Jordan
index was 0.850. Conclusion: Three serum diagnostic models of APRI, GPR and FIB-4 can indicate
different stages of liver fibrosis, and FIB-4 model is the best for 2S1 stage of liver fibrosis.
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1. 51§

JH 25 44k (Liver Fibrosis, LF)/2 %0 15 S04 M 71345 (Extracellular matrix, ECM) 5 JURR 155 21
SBE, et R 0 F A A T 2 e R OGP SR [1] . FRIE R R, CBH R 7. ARBRS M
0 P 0 S I AR A WBUR R R . AR FRSR I, KBS AT IR 100, o] DAGE I 27 4 A A,
FHA A A E 2= v O [2] [3]e IFAF4EAb “Ehnit” RGN, BT HARH HESHZE, kK

AT SR YT B A8 b ST R 8 75 B2 TR DI B S S AR A 45 2R, T S DU AR e 6 s 2 Wi 7,
PPA PU AR T AN R 21 4 Ak 20 I R RE -

2. M5 RHE
2.1 —RFR

[e o P AT 7 5 K2 I BE B 2017 4F 6 H & 2019 4F 12 F TR AR J5 3545 AR T 4T 4 AL 55 B2 43 30T 1) 2
HI 27244 Hrh B 197 N, PR 3.1+ 133 % LM 75 A\, PHF 4731148 5. T B
M7 A8 2 45 RO AR T I BT HULST Z AT 3R H . A TS O33R 19 7 5 K 2 P I I e R A0 B 23 A 2 VP T
2.2. MESHIRETE

T A IR e S kT /N EE A7 F5 %k (aspartate aminotransferase to platelet ratio index, APRI). y &% fit#4
ok P/ 1L /N B AR 45 %k (7-glutamyltranspeptidase to platelet ratio, GPR). &P K7 HI 47 4E 4k 45 $ (fibrosis
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index based on the four factors, FIB-4) LA & AST/ALT ELAE (AST/ALT ratio, AAR) 5 AR Fis:
AAR =AST(U/L)/ALT(U/L) [4]

APRI = (AST/ULN)x100/PLT (109/L) [5]

FIB-4 = 4% (%) x AST (U/L)/PLT (109/L)/ALT (U/L)Y2 [5]

GPR =(GGT/ULN)x100/PLT (109/L) [5]

2.3. A48

@
@)
©)
(4)

F R AR R S 2 [6] T AR Ak ) W1y A K>S1 @ SO AR 4k, >S2 R4k, >S3
N SRS AT 4k, >S4 NIFRELL,  BAR > AR E W% 1.

Table 1. Staging criteria of liver fibrosis
= 1. Ao irnE

gl LAk

S0 x

s1 CEXY K, F4it

S2 AUERIBRI R, /SR R
S3 LR Y TRIRR /N 2R L, TEIFRE AL
S4 R AL B E AL

2.4. GHESW

{1 F SPSS23.0 115 3 I PR B M5 2 AE o O REAS ¢ AR50 LB R Wk, o A8 Fh s 4
BE, ZHIE Eb A AR ANOVA K36, {8/ ROC h £k K il 2k N o AR PRA/ L35 12 i 784 (142 i g
Delong K445 ROC HhiZk. P <0.05 #RZEFH G2 L.

3. &R

BHE RSB FREARFE AR ZER B SG I FE X, MEFR R A e A = X,
BRI R ML SRR E W 20 FEFIRIR S iE 2= 48 bR tHE I YA IS 2412 Wik 8 APRI. GPR. FIB-4 L
% AAR BRI HITFAF AL EEINZE 3 FTx, APRI. GPR. FIB-4 7EPUFl4r4H 2 26 2 3, AAR

FEAE— AP ERIEA G B .

Table 2. Clinical serological characteristics of different stages of hepatic fibrosis

= 2. NERFAHEL S BARIG R I S HFHIE

ZH S0 S1 S2 S3 sS4 For P
FE () 33.8+82 60.6 +12.5 58.4+11.5 54.7+10.5 57 8.2 81.185 0.000
P 80.894 0.000
% 37 (13.6%) 13 (4.8%) 39 (14.3%) 28 (10.3%) 80 (29.4%)
e 31 (11.4%) 9 (3.3%) 13 (4.8%) 1 (0.4%) 21 (7.7%)
WIS ER AT
AST 18.1+6.7 31.3+18.8 41+0 210 32.6+13.0 9.020 0.000
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Continued
ALT 241117 55+23 56+1.7 17+0 29.2+12.2 3.827 0.005
PLT 238.4 £58.0 208.8 +55.8 2050 208+0 200.9 £53.3 26.973
GGT 26.2+17.4 48.6 £29.5 60.4 +40.9 66.0 £ 35.4 66.5 +29.0 5.752
LDH 1751458 1941427 181.9 +45.0 181.5+76.3 191.9+52.8 1.320 0.263
IREE L]
APRI 0.21£0.10 0.39 £0.27 0.42£0.30 0.44+£0.38 1.24+0.34 2.834 0.025
GPR 0.24+0.14 0.60 +0.32 0.71+0.79 0.73+0.58 2.07+1.86 1.675 0.015
FIB-4 0.60 £ 0.30 1.73+1.00 1.76 + 1.06 1.84 £1.00 5.43 +£3.26 1.306 0.026
AAR 0.98 £0.84 1.18+0.78 0.99 £0.30 1.12+0.58 1.05+0.39 0.763 0.045
Table 3. Serum models of different groups of liver fibrosis
3. TERFAHL AR MERE
YL >S1 >S2 >S3 >S4
t. P t P t P t P t P
APRI 3.689 0.000 3.331 0.001 2.863 0.005 3.485 0.001
GPR 2.878 0.004 2.576 0.011 2.132 0.035 2.556 0.011
FIB-4 2.563 0.011 2.244 0.026 1.966 0.049 2.314 0.021
AAR 0.807 0.442 0.229 0.820 0.806 0.421 0.351 0.726

XFTANE > AR 4EAL, AT ROC HiZi 734 APRIL GPR. FIB-4 =i fILiF 12 Wi B )2 I &%
fE. XFF>S1. >S2. >S3 LLK>S4 JUFt/r4H, APRI. GPR. FIB-4 ¥ BAGBIFHISKIRAE, Hrb FIB-4
PERERHE, AUC Ju[H4(0.811~0.960), X T>S1 JAMFL4Efbi2 i, AUC ik 0.960, L& Fa%0R K
{E(0.814) 71 Il FHE 9 0.850, 4 FIB-4 < 0.850 I nf DAFERR - 2F 4fk. . HABAAL ) AUC K 95% CI 4k
4 Fine AR AR MERAR ROC fiZkinl 1 7R, Delong #4367 P /T 0.05,

Table 4. ROC curve analysis of serum models in different groups of liver fibrosis
= 4. TEIFFALEL 5 EMFIRRA ROC #iZk 54

pag >S1 >S2 >S3 >S4
t. PE AUC 95% ClI AUC 95% ClI AUC 95% ClI AUC 95% ClI
APRI 0.856 0.809~0.904 0.819 0.766~0.865 0.783 0.729~0.831 0.783 0.727~0.833
GPR 0.825 0.773~0.878 0.817 0.763~0.863 0.773 0.718~0.821 0.773 0.715~0.823
FIB-4 0.960 0.936~0.985 0.875 0.828~0.914 0.815 0.764~0.859 0.811 0.757~0.858
4. g

FFET2EAL R BT T 5 Fh 203 X 3 40 i A0k B FE O R R B A SR, L0 R 3K 2 2 A 1]
[71e 5 WIS TERT SO B Ge . ARIRSTERE T RS VERT RS, LT R4 18 1R s ik e O A
WA IR7] [8]. HHT, ZWIATLF4ELLR) “ Shrue” LR RS, (27 0 FARAREAF LI AE I
HUr#% &5, sEUZ KT, Bk, WARETIFER I, T =S YR 4ELvrA4 77 3%[9] [10].
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Figure 1. ROC curve of serum models in different groups
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JH- A1 Ak 5 B LI bR 400 53 0 B RS SR bR S A [11] [12]. ELHEbs BV E45E I R
(Hyaluronic Acid, HA). JZH5%E % ([ (Laminin, LN)Z5, B 702 B T 47 44k (1) B AR S 5 T AR 4k K 2
IEAR[13]. (AR SN2 R T AR R RSl TR SR S i 2 % Il 45 mT DU WP 4
P05, (A1 SRS AR A . SRR EOR LB bR EVDFEFRZ B S S, 2 FAR R 25045t 2238 X LR
HEWKFEI T, B R PR 9] [14].

DU — I35 F 48 hn AR S G R S E0HE L A2 Wi 24 APRIL FIB-4. GPR. AAR. S 183
S5 0T AR iy 2 4R A2 W AE R 22 [15] [16] 0 A 5T IR0 BTk 3 A 2 5 FEF FE 2 098 7 7 AR B3, RS IREUIF 41 4L
SR B2y 30, R b o )RR AT A0 20 T B ok o 25 TR B8 5 F 9 L3 #4845 115 APRIL FIB-4. GPR.
AAR DUFH B WAL, t K 98IEH] APRI. FIB-4. GPR =FMEAISI>S1, >S2. >S3 DL Ke>S4 PUFPAT£F
AL A R 23 4394 755 (P AE 5 FE 0.001~0.049), AAR Xt T FFLF4iAb A [F] 73 4L Geit2im o =R
i, FIB-4 5402 Witk st i tE, AUC G 5(0.811~0.960), i£Wi>S1 MARTLF4Etk, BN BLAFLF 410 it fe
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s fE, AUC 4 0.960 (95% CI: 0.936~0.985), & SCHRHIE[4]. FIB-4 5%k & T AST. ALT. GGT —Fh
H—F8F5, Sonnevel [17]#F 7K, FIB-4 a2 iR 30 % DA L1 £ 8 i 28 A A0 BBUR 1 90.9%
AW FEUEY] APRIL FIB-4, GPR =l iE B A 7] AR R IF 2R 4E4L, Horh FIB-4 2 W3Rk et I H24 FIB-4
< 0.850 i A AHERSEATEF4EfL . —TRTF I N[15], GPR tb APRI il FIB-4 5 Effs, v LLATBF€F4eib sy
M. SKRAB[S]SEHE SR RS APRIL FIB-4 7N I TRk LB B AUZ Wy 4R AL I R e S Bl it . X
SIS TR AY R 22 A8 Y 5 Bt Ve I RS R P BURF AR 4R RE A, B R s 2R (1) Il S 7 A TA A%
—5[6].
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R TN AS 5] 23 S B 41 44k
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