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Abstract

Objective: In order to screen an efficient diagnostic tool for liver fibrosis, we compare the diagnos-
tic value of the serological markers INR-to-platelet ratio (INPR), the globulin-PLT ratio (GP), the
gamma-glutamyl transpeptidase to platelet ratio (GPR) in the staging of liver fibrosis in patients
with chronic hepatitis B. Methods: The clinical and transient elastography data of 200 patients
with chronic hepatitis B were retrospectively analyzed. CHB patients were divided into the fol-
lowing three groups: significant liver fibrosis group, advanced liver fibrosis group, cirrhosis group.
The diagnostic efficacy of INPR, GP and GPR in the diagnosis of significant liver fibrosis, advanced
liver fibrosis and cirrhosis was analyzed by Receiver Operating Characteristic curve. Delong test
was used to compare the differences of ROC curves. Results: The diagnostic efficacy of GPR was
significantly higher than that of the other four serological markers in evaluating significant fibro-
sis. The AUC of aspartate aminotransferase/platelet ratio index (APRI), FIB-4, GP, GPR and INPR
were 0.839, 0.771, 0.784, 0.893 and 0.784. There was no significant difference in diagnostic efficacy
between advanced fibrosis and cirrhosis. Conclusions: GPR, GP and INPR have high efficacy in the
diagnosis of liver fibrosis stage in patients with chronic hepatitis B, among which GPR has the best
efficacy in the diagnosis of significant liver fibrosis.
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Mg i = BN 2] dEflih, SEREET 2.4 28 ORI R EE, SELE 78 JI AT L RIE,
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S WI[L] [3] [4] [5]. &1 g BT etk pc 4500 52 PO AR FEE A R FIF 1 A0 10 B AR AR, 5 RESEaRS : AB AR B
TE BAR AR, 5% ARSI A4].
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LR EAG ) TR, B EATEVEG CHB &3 77 T M B SRAFAE G+ [5] . SHTiE 70 R I INR- 1L/
BR L Z (INR-to-platelet ratio, INPR). BkEK [ - /M L2 (The globulin-PLT ratio, GP). y-# 2 Mt % ki 5
/MR EE 2 (the gamma-glutamyl traspeptidase to platelet ratio, GPR)X HF£T 44k 1) 7 WG — 5E fi2 W i1
[6] [71[8], HHTLALEMIBEFLEZ Gt — S bRl RGN HEbRHAE, TEi5E% GP. GPR I INPR 25 IfiL 5 2 AE Vb
HEGEE FAT R T L

AHIF 7E CARGE I 350 B A5 0 2 () B AR P A M P AR it N S 5 b, RER IS 22 hR 4 INPR. GP.
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2.1, —PRER

[ st 12 YA B 2018 4 10 H F1] 2021 4F 9 H [AIFE LE %2 K 2% bt g = e i 12 i 14 2 24 i % (chronic hepatitis
B, CHB) &3 (1B 12 I PR AR A R IS 58 1 S (G2 1R B k) 81 ORI R 2 Wik e S % (181 2 BYAT
RKBIATETE (2019 4ERR)) -

IINFRUE: 1) BEERTE 18 B3] 75 B 2 [Al; 2) Ik 2 ZAFRE SR M ES: 8T 6 A~ H[9]: 3) A
B 3 IR P 5 B P S I = A T R 7 W P AR I 1 2 B

HeBbrdE: 1) & JF 4 e s ATk R s 2) PURERIAIT s 3) A F I mh A5 B M I 28 8L
4) BRI s (O T 40 g/d).

FRAF I s Bk G 4 RS W BT 7 440 % 5078 WL[10], % CHB R BT 4L R 0 AL T 4 4,
I RRFEF4EAL 011 . BFEF4EML 2 9. FFEF4Etl 3 9. IF4F4ith 4 . fEARRFTE Y, FFEF4Etbsr 11 F2-4
E N E A 4EAL, F3-4 5& SCAMIRIFET4EML, F4 € SO IHEAG[6]

2.2. BRETSEMERL &

{11 Aixplorer (SuperSonic Imagine, Aix-en-Provence, France) st TR A7 33547 I s s S A% (TE) I &2,
EAFEEF AR R BE AR A - 3RA5 1) 10 PSR & o $RAF A R I & {F (liver stiffness measure,
LSM). Z5R LT as-R(kPa)ZRor. H 10 SR Bl ity A BRI AR B2 . A B (8] — /N T 5 min.
23 EHERE

ENBE 3 RNHEATHFIIREAG 2 AN L% A 2 . FIB-4 W0 NEER (%) x A RARA L
(U/IL)J/[PLT (10°/L) x ALT(U/L)?]. APRI P43 ##%[AST (U/L)/AST 1E#H EFRY/PLT(10°/L)iH 5.

24. GiitFER*E

JT A 45 S ) SPSS 26.0 Al MedCale 20.0.22 #4770 8. CHB R4k - A b it S vRER I (% +
bR )RR, R BN RS E AT 2 AN R, THETORER I (E A H)RoR, BT K. X2
AT 22 S AR PR TR AR AT LA LSM AR AR B 1) 22 e R ME IR A0 AT, i BT AL (AR T R 2. SR
P28 3 AR B 28 R 1 £H (area under the curve, AUC) YAl T £ 44k br S 02 B 2 2 HF 47 44k . R
TR A AN FFRE AL (112 B 2k g » FH Delong K656 L3 ROC HIZR (1) 25 5% . LA P < 0.05 NZE R B Giit 25 3o

3. &R
3.1. LT A% LT HAR) CHB BERELFHE

A 200 pltgvE O EE S S TR 55 117 61, & 83 B, fFik 18~72 % . BENTFIIFER N
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47 %, TYEA . FO/L 9 113 141(56.5%), F2 N 26 14l(13%), F3 Jy 16 11(8%), F4 Jy 41 141(20.5%).
BEE LT AL N, BREEA .. BEEEN . S %K., B Eg RN E . ErbriE LR FIB-4.
APRI. GP. GPR. INPR & TJF@E, MHAEMA. MiEHM =0 KEEEE BT FKP <0.05), (W#%
1)

Table 1. Comparison of baseline characteristics of CHB patients with liver fibrosis stage

= 1. FFA4EC T HAR CHB BE B HIELL R

FO/1 (n = 113) F2 (n = 26) F3 (n = 16) F4 (n = 41) P
S (%) 64 (56.6%) 17 (65.4%) 12 (75.0%) 22 (58.7%) 0.414

W (%) 46.64 +10.99 49.65 + 8.37 50.81 + 12.04 47.00 + 11.04 0.343
BHLLE (umol/L) 13.88 +10.26 15.13 £ 6.60 13.88 +5.83 26.84 +22.10 0.001
MEH =88 (mmol/L) 1.38+0.79 1.28 +0.60 1.27 +0.77 0.94 +0.41 0.010
M35 S H E EE (mmol/L) 3.62+0.96 3.43+0.73 2.95 +0.69 3.08 £0.95 0.003
RFEASEA (mmol/L) 1.82 +0.61 1.76 +0.62 1.56 +0.65 1.47 £0.65 0.020
FIB-4 1.72+1.35 2.58 +2.26 2.99 +2.36 5.77 + 4.06 0.001

APRI 0.46 + 0.48 0.90 +0.34 0.90 +0.68 3.01£3.72 0.001

GP 0.19 +0.09 0.23+0.13 0.28 +0.17 0.49 +0.29 0.001

GPR 0.15+0.31 0.38 £ 0.40 0.34 £0.31 0.91 +0.68 0.001

INPR 0.68 +0.36 0.90 +0.58 1.06 +0.77 1.85+1.15 0.001

3.2. CHB BB IEFHAE R ENSHEEEN XA

EZ TR A5, FIB-4. APRI. GPR. INPR A& FFHEREFE (S T A 1o EAIRRE T 47%
(PR 2 AR FE R (R® = 0.470, P < 0.000) (L4 2).

Table 2. Linear regression analysis with liver hardness as dependent variable
= 2. DARTRRREE A EE AL EIN R

R RS =
LGz t P Multiple R?
B Std. Error Beta
(&) 3.77 0.67 5.66 0.000
FIB-4 -0.97 0.36 -0.38 —2.68 0.008
APRI 1.44 0.29 0.41 5.04 0.000
0.470
GP 1.93 7.55 0.05 0.26 0.798
GPR 2.95 0.94 0.21 3.15 0.002
INPR 5.33 1.97 0.58 2.71 0.007

3.3. IEFAFAEMIFREDETNISE Z BT R BE REFAEML. BAFAELTFTRELT
RIELB

T ROC MR M T CHB B3 i 5 g AT AR 4 fb . 16 U T 2 24 AL RN TR0 A A 26 11 1T 37 272 i 41
YEAL bR EY) APRIL FIB-4. GP. GPR Il INPR %4 . 7£ 5 W i 2 I £F 44k (F2-4) ) APRI. FIB-4. GP.
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GPR F1 INPR ] AUC 43514 0.839. 0.771. 0.784. 0.893 A1 0.784, P #4<0.05, 7 FI W3 AT £F 4E (L. (F3-4)
iif APRI. FIB-4. GP. GPR #l INPR [¥] AUC 4374 0.873. 0.818. 0.854. 0.882. 0.837, P }<0.05. ff
I PR AL (F4)RT APRIL FIB-4. GP. GPR fll INPR ff] AUC 4374 0.912. 0.868. 0.900. 0.914. 0.892,
P #4<0.05. 1/ Delong fa % bt ROC HiZk, 7E1EML BFEL 4T, GPR IZWiRAE %2 & T HAh YA
M 2=FrEY), P <0.05, 1 APRI iZWiaiee)E, &3 & T FIB-4. GP Al INPR, P 1J<0.05. Tij7E P4
W ST 2 A R REAL T, 2 Wr e A I 2 51, P 359>0.05, (WLl 1~3 J 3 3~6).

Table 3. The best threshold for diagnosing significant liver fibrosis
%= 3. PHEEMFAHEUNRERSE

B £& T THIAR 95%E {5 X 1) BEE REE%) FerBE(%)  ABHEH P

APRI 0.839 0.778~0.888 0.53 78.31 81.25 0.60 <0.001
FIB4 0.771 0.705~0.829 2.70 57.32 87.50 0.45 <0.001

GP 0.784 0.719~0.841 0.25 63.75 88.99 0.53 <0.001
GPR 0.893 0.839~0.933 0.13 92.68 71.68 0.64 <0.001
INPR 0.784 0.719~0.841 0.82 69.88 82.88 0.53 <0.001

Table 4. Delong test results for diagnosis of significant liver fibrosis
= 4. GHTRERTAAYEILEY Delong #I045R

GPR vs APRI APRI vs FIB-4 FIB-4 vs GP
Z 2.061 3.029 0.626
P 0.039 0.003 0.532

Table 5. The best critical value for the diagnosis of advanced liver fibrosis
= 5. BHGEARFAE AN RERSE

HLRTHER  95%EEXIH BWrE REF (%) FREQ0) LHIBER P

APRI 0.873 0.817~0.917 0.53 91.23 75.36 0.67 <0.001
FIB4 0.818 0.755~0.870 1.90 82.46 70.80 0.53 <0.001

GP 0.854 0.795~0.901 0.23 81.82 79.10 0.61 <0.001
GPR 0.882 0.827~0.924 0.19 87.72 81.88 0.70 <0.001
INPR 0.837 0.776~0.886 0.82 84.21 78.83 0.63 <0.001

Table 6. The best threshold for diagnosing liver cirrhosis
7= 6. BRI REIRFE

ML TER — 95%EFXIE B E REGPE(%) RRE) HEREK P

APRI 0.912 0.862~0.948 0.78 90.24 83.12 0.73 <0.001
FIB4 0.868 0.811~0.913 2.70 78.05 81.70 0.60 <0.001

GP 0.900 0.848~0.939 0.27 87.18 82.67 0.70 <0.001
GPR 0.914 0.865~0.950 0.23 92.68 84.42 0.77 <0.001
INPR 0.892 0.839~0.933 0.83 92.68 75.16 0.68 <0.001
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Figure 1. ROC curve for diagnosis of significant liver fibrosis
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Figure 2. ROC curve for diagnosis of advanced liver fibrosis
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Figure 3. ROC curve for diagnosis of liver cirrhosis
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4. ¥1ig

Ko VAL 18 1 20 T B R BT 2T A 2 SRR 3 B[ 7],  FT 2T Ak 0t F8 00 52 30002 e A ek St 1) % T 9 T
TR AR AR ) SRR . VA AT SR A2 12 W BT 27 4k Ak 73 B S brvfE ik, (B — S f 2 38 PR 7 il
RN FH[11]. Rk, SRSk B T2 AR N AR, B 5, SR LOMES S . B
If I A% . BT Uk 9 %45 (shear wave elasticity imaging, SWE) A 3L4 554 %45 (Magnetic Resonance
Elastography, MRE) CL# i 18 71 Tl - 25 44k 4 B 07 T B A R4 PERE[12]. 1 GP+ GPR Al INPR 4 IfiLif
AR ED, BT RARWRAG 5 TIREUR AT E G, AR E BT R AP ER R RS WU AT £ 4 A AT
WAL FRFE[6] [7] [8]. #AM, LMERIBIFUERZ S — S An M HEbRE, BR=%F GP. GPR Fl INPR % 1fil
T AR B R O LUECE o ASHIE 7T DARR I 3 1 R A A 2 P JHF A PR N R AR AL 2 5 A e, F 5K
TG bR S SR IERERE ) &R, 3R T GP. GPR 1 INPR 2576 PP 4E4b 5% 301 ROC HiZk, 45
U] GP. GPR I INPR S5 7E12 W7 i 2 I 4F 44k . e I 4R 44 5 HFRE A e B R AFI2 i 3eE, B GPR
TEL W7 2 35 AT AT 4RI (2 B R R e A

ARWFFTE CHB B H G IRTEAR I 04T R R B, BEAE LT 4E A RR (8 n, R0 I A IR AT 355 I T B
ERRE, FEEWR T TR, 40 M0 B 2 e b S IR BEPE 98 RE N =, 17 T RS T R
§9[13]. 10 APRI. FIB-4. GP. GPR Fl INPR %% IfLi& 2~ HF - 4E AL bR SV 6 BT 41 4 A0 38 06 11 12 47 384 0,
X8 (L7 AR E DA E A MR, R T /MR BOZ B, X L E SRR AL £ S RO S B
SE[14], FERRAERTI S, BRI /M EE A CHB B PR AL g S F0 R 7, 32 32 T FAg AL )
ik v 5 BRI, I /NBR R AR R SR FIRBAR 5 — A Ji DR 2 JHR A A i R /N B A B 2R P98/ [15] [16]
TELPERNA 4T, APRIL FIB-4. GPR. INPR iX 4 4~ & & & & /T 0.05, & #] APRI. FIB-4. GPR.
INPR S JFF 1 4 A0 2 B S 00 (R 7

GPR 2121 HBV YL 38 A4 0 —FB AR R AR B . R FURIN, 1R 12 535 HF 41 4
1ER, GPR RILH RUFHIMERE, AUC A 0.893. ifi HLiZ%H5 br e T i 33 £F 44k (F3-4) T RS AL (F4) /7 T 2
B, AUC 7394 0.882 #110.914. 5 APRI. FIB-4. GP fl INPR #itt, GPR MWL AErEL Wi i3
FF£F4E4b I AUC 515, Delong &5 P 341<0.05, X5 2 BT 7045 AR FI[7], B 7038 75 X L2 ¥ 208 B
— RGP H WIWT T E KL, LA FibroScan 1 8%%, GPR fEiLW B E L 4utk . Ml F£r4Eth . HRELL
AUC 754 0.86. 0.86. 0.91, HBIE T APRI #1 FIB-4. [, XEW GPR X T FF£F4E1b i 5 1112
Wi B . B TR 2 RIART AR 4fb i — DN E BB, W A 4L D TF iR, B i it
ATPURTEIRTT RIS A 4L FEE, AT ik 33 JE A A6 [10]

INPR J&—Fh a7 8 ELBRA A0 L35 20 84, 1 INR RN T B4 mle, F T 70 CHB /85 (AT 47 4
R . FEARWEFLH, INPR ST AL A28 iE R 4F, AUC 2y 0.892, i 7E M M JF£F 4 A0 F0 i 35 T4
et B S W, AUC 235104 0.837 F1 0.784. 5T % NMAFFe&h SFAALU[6], INPR X T 3% AT
SFYEth . WRIARTET4E1L . FFREALA) AUC 435008 0.74. 0.76. 0.86. INPR Xf T HFEE{L i Wit i, £
BEE R & B AR nodt e, FFIESE L D) BRI T B, i /MR TH Bt b 2 sk, 72 RS I S B
2[17].

GP (BREE A - /Ml EU AR e 2 B X2 HE 9 [18], Bl JE 1931 7 S 360E . GP R H 1174 HBVDNA
WERE H ALT KCPRET &SRS . TEATFH, GP X 2w ik LA Bz Wi E, AUC A
0.892, X T M I F £ 44k S i35 F 41 AL A5 R AF 2N A, AUC 405100 0.854. 0.784. TMik%E A
WA R G 2ZEM[7], GP X1 W& A 4eik.. we A 2F 44k . AL AUC %3514 0.66. 0.70. 0.76,
Tk SE NN GP [ HER 1 o2 5 RE PR AR B AR T A AR 3, (U T A A
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AT AL ERRRYE . B, AR TCANBRRFIE S o A g7 B R PR A3 AR BE KV AR
TEARANESE . HIR, AL —BURBHERT I, FIRE™E — R FE M. fa, FFEr4Ete Fo/l
B LN B, ATRERSI T GPR. GP. INPR fEFET4Etb 70 b fvEma e . DRIk, NAZ BN 21 4k
WEEGGHEAT KRB 2 EWTI.

i bpTIR, M AEPIRREY GPR. GP. INPR X T8 £ 88 I 21 440 20 31 32 W H A B
i, A GPR X R Z AL I Wk RE e, RERE NI R IPAl R 1k 2T B H T it g . e i
AT A EH .
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