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HE

HE: MEBH: 2R T4 %3 (hepatitis B virus, HBV)ER 3t 5 4R 5= A B Y BULIE R &SRR S BRI L/
WL RIS E(APRI). 4404 R FIa 5 (FIB-4). AR TR 246 56 B - /MR HLE (RPR)Fy-B & Bt
BARES - /MR ECME (GPR)EER AL, BFRCHAE R MEHBVIR LS W (2 . FiEIEE: 20184E~20204E
FRHRERBER. FSERRERAHLZFRETREZIEIT KB HEHBVIERYLAT K 5352926 & FFEL &
#8886, WMIE (BHZEFFABRIERE) HHBVERLE B R £ R 2B 18 HBVEBR ST % 8% 5 N4
H: RBEWZH. RBEERY. EBERMEENN. BEWTMER. %, REZLEEER
2, i+ZAPRI. FIB-4. GPRFIRPRIEH(, STAPRI. FIB-4. GPRFIRPRUFI AL Wi R 518 M HBVR
PuBIR 1 R F A R MR 5633 4T Spearmani S0 404, SR 321838 TAE #1242 (ROCHI£R)) Y5 APRI. FIB-4.
GPRARPRIBETH B HBVER YRS Wi E. 4532 : APRI. FIB-4. GPR. RPRIEE 5HBVERYER
HREIEMRX, HERESHRZ0.306. 0.433. 0.133. 0.439, Py < 0.05. HHAPRIZEZ K HiEE
B3 B FEE Bh 3 AT B B 2% F T AR B, ARROCZM#1°80.939. 0.956. 7Ei2 Wi g1k A FIB-4 /) Bh 2% F 1
FETAPRI, AUROC4}%150.817. 45i8: APRIFIFIB-4%} 18 HBVIR YL E R R P EF BTk
{8, APRUE KFIB-47[{E AT M HBVER S Em i B R TR, (ERRREBIERRE.

XK ia

EP:HBV/EY:, APRI, FIB-4, GPR, RPR

Significance of APRI, FIB-4, RPR and GPR in
the Diagnosis of Chronic HBV Infection

Meihong Yan!, Yaping Wang?, Ying Liu?, Cheng Bian!*

'Department of Infectious Diseases, Affiliated Hospital of Qingdao University, Qingdao Shandong
TEIREHE .

YEGH: L, FIF, X%, 43K APRIL FIB-4. RPR H GPR 7E18 1 HBV YL i L[], ImPREE 3t JE,
2020, 10(12): 3253-3262. DOI: 10.12677/acm.2020.1012487


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2020.1012487
https://doi.org/10.12677/acm.2020.1012487
http://www.hanspub.org

TP A

2People’s Hospital of Jimo District, Qingdao Shandong
Email: jinbeibei@126.com

Received: Nov. 27", 2020; accepted: Dec. 23", 2020; published: Dec. 30", 2020

Abstract

Aim: To observe the changes of serum aspartate aminotransferase and platelet ratio index (APRI),

liver fibrosis factor 4 index (FIB-4), red blood cell volume distribution width platelet ratio (RPR)

and gamma glutamyl transpeptidase platelet ratio (GPR) in different stages of the natural history
of chronic hepatitis B virus infection. Methods: From 2013 to 2020, 292 patients with chronic HBV
infection and 88 patients with liver cirrhosis who were diagnosed in Qingdao University Hospital

and Qingdao Infectious Disease Hospital without antiviral treatment were collected. According to

the natural history classification criteria of HBV infection in the “Guidelines for the Prevention and

Treatment of Chronic Hepatitis B”: Patients with chronic HBV infection are divided into 4 groups:

immune tolerance period, immune clearance period, immune control period and reactivation pe-

riod. All patients underwent blood routine, biochemical, virological and imaging examinations,

and calculated APRI, FIB-4, GPR and RPR indexes. The four non-invasive diagnostic models of APRI,
FIB-4, GPR and RPR and the progression of chronic HBV infection Correlation test Spearman cor-

relation analysis was performed, and receiver operating curve (ROC curve) was used to evaluate
the diagnostic value of APRI, FIB-4, GPR and RPR indexes for the course of chronic HBV infection.
Results APRI, FIB-4, GPR, RPR indexes were positively correlated with the progression of HBV in-
fection, the correlation coefficients were 0.306, 0.433, 0.133, 0.439, all P < 0.05. Among them, APRI
has the highest area under the curve in the diagnosis of immune clearance and reactivation, which
are 0.939 and 0.956 respectively. In diagnosing liver cirrhosis, FIB-4 is higher than APRI, AUROC is
0.817. Conclusion APRI and FIB-4 have good diagnostic value for the stage of chronic HBV infection.
APRI and FIB-4 can be used as preferred indicators for non-invasive assessment of the progression
of HBV infection, but they cannot replace liver biopsy.
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1. 5|8

W@k 2,705 25 7 T 45 (Chronic hepatitis B, CHB)/2: 3k [ % 6 2 e s (0 A e i, 3 B3t i,
BN, BEERRRNRIE, BN I — SRR I, A A B R R, RA S8
AL 2 PR R AR, XA dr e A W™ SR 1]. - Z LT 9% 2 (hepatitis B virus, HBV)J2 —Fi i
£ DNA 7518, 124 HBV JKYe# 1) (3 SRR 47 S it 2 . SR bR T, Soie 2 1 A 2% T 3 3 1T DU A
BB A2 — 5 A T A LS ST R L, (B O R Al I B R 57 R 75 2
HBV 7 884 S50 E o a2 Ak, R A SR BB 4700 750 7 T R i UR SR 2 1, oo %
ZIIRIE F R A 2R IS . FR, D O IR T 0 AR B0 S AL I U T ALk ) 48 5 2 JFF 47 i 12
B, TVTAS FFAE A B F AR AL 10 Sk R P AL SO B 2 . (EUR,  FIT A2 5 e B RE S LA S W
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SE Z RIS 2 AR R 2 5, NI SR 4Eb 40 i m sl WA s BbAh, il FE v E RS
#, EEARSFRE, OREY, Kl mAEARE, 258002, Bk, FEIEERAELE
SKAERA M2 W BT AL AT, R R AE PR AR BUR FFIRIT I o PR AR T8 - A0 FE BE AL B VP A
BN, T HXR S B S PURERR T B OCE T, BT 2 HW U T A PPk A 4EA 1 FR AR
FULFE LI ZE AR AR VT o A A DL I T AR A 1 00 S O e vk il A5 55 2 R G B A I - B [3]. APRIL FIB-4.
GPR. RPR T4 RAE KRR VAN AR EAGRR B R bR, 1R /DA 0 ST HLAENS 1 £ B8 251 JHF 98 DU 3 v 1 A
1, B, AT ER g HBV B GeE B R LA FR BB # APRIL FIB-4. GPR. RPR &4k, 7
Mr#-#3% APRI. FIB-4. RPR. GPR Syi1&HERIA M, THAHAEIE M HBV B = L, A
&P HBV YL IR 2 e VP AL B i o 2 1475

2. MN57E
2.1. ARMR

dE 2018 F:~2020 F3 B KBRS 39w R B2 18 1 HBV & 4s 8% 380 ], 4
etk 2B Bivatar 2019 M) [119 HBV BRI E AR R FrdE sy 5 4 B2 41 44 4, &
PEIERRIH 109 9], Syl 38 4, FIEShI 66 ], HAEIGZL 88 ], AANbriE: P A BFHIBFE (18
P ZHFBG TR 2019 B HHEIFHR SR B3 HBsAg EYEE 6 A, A&z #: HBsAg Ml
HBeAg fH?:, HBVDNA >2 x 10”7 (IU/ml), ALT 1E%, FPUER 2T 4O RE R SE LT gitk s S8 iE b
#]: HBsAg Al HBeAg fA%:, HBVDNA >2 x 10* (IU/ml), ALT $F&:ek /e & Fhm, FFRGH G B B R 0E
INFEAN(BRLT 4E4k): 4 H]i: HBsAg BH1E, HBeAg FHPE, HBVDNA <2000 (IU/ml), ALT 1E%, HF
JUE S B 2 BN A R A0, AT AR LR 4E1L; FIESI]: HBsAg FHPE, HBeAg BT%, HBVDNA
> 2000 (IU/ml), ALT Fp&Elife T, AR EE S0 BB 1 SR FE AN (BO A4 ik . 2 BB 58 Ak -
. CT SR FRET SR . A B KA PR EIaIT . HEBRbrdE: fFEF. WL T,
IS J ST 2R EE YL, B H ST . 2RI G TERE TR A . ARERE 1 e 0 A
i S A5 DR SO R S . SR F IR PR S B E FE, B RE.

22. UE/REHZE

KH OPUS 4 H NS N 2. A5 RS IR R . KR 4 H 8 B Hr X
For W I /INAR T 2T A AR AR 20 A0 B L o O B bR B (L 45 HBsAg, HBsAb, HBeAg, HBeAb /& HBcAb)
F ELISA J7¥E05E -

2.3. FREMERR

P B R s . HFIhEe. O RbiE &, HBVDNA MR A . il /MR8, K&
IR 2 Wi (aspartate aminotransferase, AST). &R % (alanine aminotransferase, ALT)~ y-7 2 Bt % /K g
(y-glutamyl transpeptidase, GGT), ZL4H M 7347 % 5 (red cell volume distribution width), 1% GPR. APRI.
FIB-4 } RPR. i+5 A : GPR = GGT (U/L)/M /MR %(x10°/L), APRI = AST (U/L)/ /MK it %(x10°/L),
FIB-4 = [4E#3 (%) x AST (U/L))/[IL/MiiH4(x10°/L) x ALT (U/L)"*], RPR = RDW/IIL/IMRH%[4].

24. GHERZE

KH SPSS 26.0 G it A A TEAE b, THEFREFA IES A I £ ilEZEx £ s)FR,
ANFEA IE A0 AT B LA A7 E50R D0 23 A7 $ R [M (P25~P75)], 4L RV RIT & L0 B 7 2554,
KFMSIFEAR TR 5, JEIEAS A KA IES H6 56 (Mann-Whitney U #58). P < 0.05 AERB 1R
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X . APRI. FIB-4. RPR }% GPR 5% 518 HBV BEYLs i it &  [A] (1 AH G R A Spearman f 5. 21
SR H LAE4FE (receiver operating characteristic, ROC) Bl 28 PRS- Fe bR 12 Wi o it e AN, 2k T AR
(area under curve, AUC) > 0.700 &/~ iIZWiiMEHE =, P <0.05 NZEFA G IR X

3. 5%
3.1. BEIGKRITRIATEE B

AW I AN 380 B8, P8 HBV & Ye 8 A it 523 63 191, JpeibFall 104 71, 7
eyt 5o B, TSI 66 B, 55 145 F. 4 147 B, EESN@2.14 £ 12.79)%; FFREE{LAL 88 ], 4
ieN(50.93 £13.26)%, 55 62 B, % 28 B 5 RABIFRS. 4], PLT. ALT. AST. RDW. GGT. AFP.
ALB 7E18VE HBV J& 4L 2 e o0 W rh 22 5 B Geit 22 3 e AT LU RO : 181 HBV J& 4L 4 M
¥ FIB-4. RPR. GPR 5HHEALIALLEL, 2RI AA S22 L. APRI BRBEERBIAN, 55 =5
FFREAL A EL A, ¥ B Siit 24 (P < 0.05). APRI 5 FIB-4 W& 75 SR i 52 W15 S e s B 3 . S g 45
W5 S S R vt 522 7P < 0.05), GPRAXFE S 2 I 5 PR 3l 22 2 Ao Gt 228 (P < 0.05).
RPR 7E18 1 LA 2 DUHA b S540 5 S A 22 e B Giit 5 3 (P < 0.05), DUBIR W4ttt 2 7P >
0.05). ZEFRNE 1.

Table 1. Basic clinical data of different stages of the natural history of chronic HBV infection [M (P25 - P75)]
7 1. 181 HBV BE BALTEMERMIRKREARZRI[M (P25~P75)]

=] Ga L 52 1A o2 B A iR HIEL] iERRTI U] FFRgEAL A P

() 37.05£11.72 4191 £ 1261 4637+ 12.88 44382 11.62 50,93+ 13.26 0.00

P 20/34 61/43 22/37 33/33 62/28 0.00

PLT (x10°)  208.82 +57.13 1721944517 211.07 44742 179.8 £ 45.70 112775165 0.00

26.9 129 21 146 68
ALT (UIL) (18~40.73) (83-299) (15-28) (71.5-245.3) (42~187) 0.00
22.55 78 187 69 59

AST (U/L) (18.2-28.0) (46~158.25) (15.08-22.7) (423~1173) (32.65-1255) 000
027 1.07 0.24 0.81 151

APRI (0.21-0.35) (0.65~2.48) (0.18-0.28) (0.45~1.73) (0.59-3.62) 0.00
0.78 1.38 0.80 139 375

FIB-4 (0.51~1.19) (0.79-2.89) (0.65-1.13) (0.86-2.44) (1.61~7.76) 0.00
0.33 038 0.14 031 0.88

GPR (0.24-0.61) (0.23-0.96) (0.08~0.19) (0.14-0.72) (0.32~1.85) 0.00

PR 0.07 0.07 0.08 0.07 0.12 0.00

(0.05~0.17) (0.06~0.09) (0.06~0.17) (0.06~0.09) (0.09~021) :
RDW 12,6 125 135 1235 131 0.00
[CV (%)] (12.2-39) (12~13.18) (12.4-39.8) (11.9-13.1) (12.4-14.55) :

45 45 18.1 45 53.3

GGT (U/L) (14~63.5) (32~108) (13~25.1) (24.75-78) (34.9-91) 0.00
44.135 411 43.69 441 38.41

ALB (g/h (41.1-46.96) (38.55-44.65) (41.5-45.90) (413346 45) (31.87-42.1) 0.00

3.2. APRI. FIB-4, GPR. RPR 51814 HBV BRIt RIE XS94

2¢ Spearman AH1E/>HT 7R, APRI. FIB-4. GPR. RPR f65%{ 5181 HBV Y ot 15 5 1A
%, MHERED R 0336, 0423, 0.165. 0264, P <0.05. ZEFIWE 1.
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Figure 1. The correlation between patients’ APRI, FIB-4, RPR,
GPR and disease progression

[E 1. B3 APRI, FIB-4, RPR., GPR 5¥Fl&#HEMMEEM

3.3. APRI, FIB-4, GPR, RPR X&HE29HARSEN{E

it ROC MhZeabFE 7R, APRI. FIB-4. RPR ¥Xigtt HBV B HmEE A — sk,
o APRI 12 W %% 5 bR S BRI R Ak Re i s, 2R R TIAR 23 5l 2 0.950. 0.951; FIB-4 X A6 I i)
WAL S =, AUC 4 0.817. RPR 7EIF Sl A2 W R R I R 472 Wi fE.(P > 0.05). APRI. FIB-4.
GPR #5%F Ga 5 i b 1 B M s 2 B, A BRAK K APRIL FIB-4. RPR, 2 Wi G i kit
) AUC 4351l 72 0950 0.733.0.612. HH APRI HIi2 W&k BE 51, H2 AUC 24 0.950, 95% CI (0.919~0.980),
HURE J s R (L% 2, 14 2(A)). GPR I AUC 5 0.494, P>0.05, St EiBRiicis s 2.
TESh, APRI HI2WiaAe s e, H AUC 5 0.951, 95% CI(0.915~0.988), HURKE Kbk i, B
Foxr CHB B S sh 2 Wit iRi2 FRIRIZ R BN 3, B 2(B)). 2GS, FIB-4 (2T
WheE, H AUC 4 0.817, 95% CI JN(0.766~0.869), A E &, HIHXT CHB YL - AH AL
RIZEEM, RN 0.662, X CHB B I AAEE— B MRS E R 4, Kl 2(0).

Table 2. The diagnostic value of APRI, FIB-4, GPR, RPR in the immune clearance period of chronic HBV infection
% 2. APRI\ FIB-4, GPR. RPR 3}1&1% HBV R R & FMRIARIISEINE

WA AUC 95% CI R K #E HEIREL P i
APRI 0.950 0.919~0.980 0.835 0.937 0.569 0.772 0.000
FIB-4 0.733 0.658~0.808 0.573 0.81 1.258 0.383 0.000
GPR 0.612 0.527~0.698 0.587 0.727 0.888 0.222 0.015
RPR 0.494 0.391~0.596 0.816 0.365 0.058 0.181 0.893

Table 3. The diagnostic value of APRI, FIB-4, GPR, RPR in the reactivation stage of chronic HBV infection
% 3. APRI\ FIB-4, GPR. RPR 3}181% HBV BLEERNHAMISEINE

23y AUC 95% CI BUKFE R HbTE ZVBHEHL P1{H
APRI 0.951 0.915~0.988 0.855 0.949 0.422 0.804 0.000
FIB-4 0.715 0.624~0.806 0.645 0.729 1.050 0.374 0.000
GPR 0.758 0.666~0.850 0.645 0.881 0.241 0.526 0.000
RPR 0.393 0.293~0.503 0.887 0.169 0.05 0.056 0.053
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Table 4. The diagnostic value of APRI, FIB-4, GPR, RPR in the stage of liver cirrhosis
% 4. APRI, FIB-4, GPR. RPR ¥JAFFRE{LHARISHAIN1E

Wi AUC 95% CI BURE R HTE 2 FRE P
APRI 0.743 0.688~0.798 0.651 0.732 1.059 0.383 0.000
FIB-4 0.817 0.766~0.869 0.831 0.662 1411 0.493 0.000
GPR 0.703 0.632~0.773 0.614 0.753 0.611 0.367 0.000
RPR 0.762 0.709~0.816 0.807 0.638 0.084 0.445 0.000
DOI: 10.12677/acm.2020.1012487 3259 PR I 23 J
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Figure 2. The diagnostic value of APRI, FIB-4, GPR, RPR in the immune
clearance, reactivation and liver cirrhosis phases of chronic HBV infection. (A)
ROC curve for diagnosis of immune clearance; (B) ROC curve for diagnosing
reactivation period; (C) ROC curve for diagnosis of cirrhosis

& 2. APRI. FIB-4, GPR. RPR X}1&1% HBV BREeLAEMRM, BiEH
FORFRE L HAROIZERNE. (A) IDETRIZBRRAIR ROC #i%k; (B) ISHRIBIE
ENHARY ROC BhZk; (C) ISHRRTRELHARY ROC BhZk

4. ¥Wig

18Pt HBV BRI R BRI AL TR R 8, H 4t SO SR R ABOER T 2.9 12N
[5], GISRABERETHIVEYT, WA 20%0 CHB Y 200 TR G a2l £ 2 T 4n 6], 181k 22
TRV IS, 2 NP S TSR e i R FE S . HBY RS B AR T B
B4, SWEE. 15 ERIERM BRI — B R R 181 HBV B [ 4R s 2 AT I 48 5 S 47 402 B 3t
ITVEINE ISR, R i 2 R e e I, WUA R S5 HBV i EEaets “RIEARL” , FFIE B
ToH BB R, R — HAE R ieE, AR R s R 1 £ ok id s HBV i3 (17 R, 8l
16 32 g% 1ok 553 % HBV i B3 R R ), B4 AR T RR H B AE , PSS 5 W R ) %
FERFCAI(E) A 4L, & SEFE B PR R A . RE G R K B PR st ia 7 e — e R
_ERENE AL S B 245 B 4 FL R IR LT AEAL [ 7] (8], (ERREHE LT e AR L HO it e, n SR 15 21 R
MAYT, R OE B RTEF4EAb I8 4610]. Mk, WERRAITHTAT LT 440 2 A 2 B CHB HE oG4,
PR B R N EE . H AT SV B A BT AR R VA AR SUR BDIRES . S Wi I £F 4 A 1) S
#E[10], (AR THANGORRE, FaEBM . BASEIERRE KR EvE 2555 N[ 11], A8 2 ST
fili S BNAS W T AR Al 3k i o DRI TG B2 I T 2 2 A B RBR A I R OK R i 52 . A Fi4R i, APRI
FIB-4 /&2 Wiig It 28U I 4% f8 8 0 3 4P YA RO FFRE AL [ S & 2 Wi B AL [12], 2019 4E (181 U % By iR 4a
B ) [4]r P FE T DR NP AR 44 (1 — R JC G012 Wi . RPR fEI2 M8 I 2RI 28 D02 B35 T 4F
YA SRR AL I B — 8 2 W RURE [ 13] A W AL ROR7E R BN GPR BALG Tl CHB B35 T 247 4 4L
W28 T- APRI M1 FIB-4 1524, JEREE ML 4L FE R 2 Wi se ik =i[14], Lemoine [15]%6152H)
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GPR A FOM PEAL PE AR X CHB 5835 2 2 A 4E AL 12 Wi i (2240 T APRI Al FIB-4 B4, 1 #57% E
XF B AT 4L 2 B A 5 APRIL FIB-4 181424, APRI. FIB-4. RPR. GPR &3 T I #Fabr
I RT AR A VAR B, B B HE R AL, EIRIR BRI TR, JUH R PARIEAERHIX,
AT DME R LT 4EA (R i B F e b . ASHIF 045 5 s APRI. FIB-4 78 4038 15 B 101 K T35 3 40 ) S v T 4 s it
TS G I, R UIBEE AR R RIS, HBV BT MG, 38 LR S5 i G2 40
MRE T NRENSE, SRR, BN REESI RN, I T SRR B S A 4R
PEAFLE— 58 BIAH V[ 16], 2 B G 28 175 B 101« 79495 0 00 %) FPR 4 A4 A0 2 ) Sk o 1 S B 4 o) 0 % G s it 52 34
X B 73T SRS R 8. AR RPR 762 2 2T 454k M R A0 31 e i R B H — 72 112 Ik
WrE[13], SABEFC R RPR 45 FATR AT 46 DU 2T 40 FLIE A DR 5 25 55, 1 PRk 0T 1 B 2T 4k AL A
FEE BR 5  T08 1 £ B B PRI A I 2T 4E AR — 2. APRI. GPR 7EFFREALIA S T e i bR i, (5 fujis
TH RIS AL AR WA 22 5%, FTRE—30 /0 Ak T S i SR 1S M HBV Y10 IR £ 4R A0 FR B
O 31 5 3 R AT A0 FL 2 PR AL OB B, A B 9 Sl 18 1k 2 28098 B P JHF 46 A FE AR 2 — 30 o0 f 3 TR 3
F2 MK L L, XS5 a8 B2, AWF7CE R, APRIL FIB-4. GPR. RPR f5¥518 1 HBV YR
RS RIEAG, R\HE HBV BBt e BAA M et . Hoh FIB-4. APRI FIAH I REUHEO B,
N LA FIB-4 (RAH % A ¥R, (EHAM R RBINT 0.5, 5HmEEEI9MK. A7+, APRI. FIB-4
TE T 50 B35 B I ) AUROC $UEIA R 7 0.7 LAE, APRI HEXF| T 0.9 PL L, WERT FIB-4, HIL
REPE TR 7 EE YL FIB-4 /1R %, R APRI 5 Gt 52 {2 A 3 m I AH G, X i B A e
LW RRE, 2 Wi %E FIB-4. GPR . [AI#E APRI 7E 12 FRE ShAm R0 0 T Wm0 e, 7
W EAL AR, APRI (12 W7 R0RE B A T S e i 52 3 I e T PR, BUBRBEANA 65.1%, R APRI
TE T 27 AE A0 FE B B8 RER I 2 W N, 75 T000U AT 28 5RE V6 BN P4 B 2 44 AL R i B AURK, 1 ok i
280 RE S T 28 B AR EUAR DO 4095« 7E2 Wi A4k B3, APRIL FIB-4. GPR. RPR ] AUROC #(fH
BIFE 0.7 LAk, BRI 2 WiREE. MEET APRI. GPR. RPR, FIB-4 5 ¥ i Wil . FIB-4
DL 1411 98T, HRBER 83.1%, WAsb =5, Wi FIB-4 2HiFEAL AR RS RK, (AH2H
FFREAL ST (R S BE B T B AR =2, BRHAS FIB-41.411 85 KW PG 1), 6 AR 1E 33% (1) B 1R 7
Wiz,

g BRATR, TOIFLF4EGIRFRTE CHB YA R B2 Wi LA B tis Wi, L APRI 7Ei2 T
JEFJRE 46 95 v 2 LA 38 v ) RABUSE RIS S B, FIB-4 RIS RFEAL A — 2 S Wi e, BARASBE B TR,
RN T RIS Wik & A — e S = L.

SE 3k
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