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Abstract

BACKGROUND

Liver biopsy is the gold standard for determining the
degree of fibrosis in patients with chronic hepatitis B, but
it has certain limitations in clinical application because
of its invasive nature. Hence, non-invasive assessment is
essential.

AlM

To compare the diagnostic value of ten noninvasive
models indexes for liver fibrosis in patients with chronic
hepatitis B.

METHODS

A total of 1030 patients with chronic hepatitis B admitted
during June 2003 and August 2019 were enrolled in the
study. All the patients received liver biopsy and blood
and ultrasound examinations. The AST-to-ALT ratio,
AST-to-platelet ratio index, age platelet index, cirrhosis
discriminant score, fibrosis index based on four factors,
gamma-glutamyltranspeptidase-to-platelet ratio, S-index,
spleen-to-platelet ratio index, age-spleen-to-platelet ratio
index (ASPRI), and FV (our model) were calculated.
Area under the receiver operating characteristic curve
(AUROC) was used to assess the clinical value of
noninvasive models in diagnosis of liver fibrosis.

RESULTS

All the models were correlated with the stage of liver
fibrosis (r = 0.215, 0.382, 0.629, 0.449, 0.612, 0.618,
0.654, 0.658, 0.707, and 0.775, respectively; P < 0.05).
The best AUROCs of FV and ASPRI for diagnosis of
significant liver fibrosis (F2-3) were 0.834 and 0.796, with

2020-11-28 | Volume 28 | Issue 22 |
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sensitivities of 78.8% and 70.2%, specificities of 74.0% and
76.1%, and accuracies of 76.3% and 73.3%, respectively.
The best AUROC:s for diagnosis of early liver cirrhosis
(F4) were 0.928 and 0.912, with sensitivities of 85.4% and
89.4%, specificities of 85.0% and 77.3%, accuracies of
85.1% and 79.7%, negative predictive values of 96.2% and
96.5%, and negative likelihood ratios of 0.172 and 0.137,
respectively.

CONCLUSION

FV and ASPRI have better accuracies than other
noninvasive diagnostic indexes in diagnosing significant
liver fibrosis in patients with chronic hepatitis B,
especially in the diagnosis of early liver cirrhosis.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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A R, RARITFIT R RS WS, 6. FF HF VAN
ASPRIFFJAUROCH JHH- 55l A b A 22 S I B it
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xR 1 ERS-IIMRIEEFIATFE L HIBITERES ™
APl CDS

FHE() PLT (10°/L) AST/ALT PLT (10°/L) INR
0 <30 =225 >1.7 =340 <1.1
1 30-39 224-200 1.2-1.7 280-339 1.1-1.4
2 40-49 199-175 0.6-1.19 220-279 >1.4
3 50-59 174-150 <0.6 160-219 NA
4 60-69 149-125 NA 100-159 NA
5 =70 <125 NA 40-99 NA
6 NA NA NA <40 NA

NA: o805, API: TS -V VRIEET, CDS: FHEWHIBITUE.

x® 2 SBIEERNRFTEEDBIER W (P25-P75)]

il FO-1 (435f31) F2 (219451) F3 (177f3l) F4 (19945 $ PE

FH(2) 28.0 (22.0-36.0)  36.0(27.0-43.0)  36.0(29.0-45.0)  40.0 (35.0-50.0) 161.1 0.000
[M/) R ( x 10%/L) 180.0 (153.0-208.0) 149.0 (127.0-175.0) 128.0 (109.0-157.0) 100.0 (91.0-124.0)  416.7 0.000
RNRBRFEREB(U/L) 77.0 (41.0-160.0)  90.0 (39.0-192.0) 101.0 (46.0-214.0) 79.0 (44.0-158.0) 13.8 0.000
AR B EIERHE(U/L) 44.0 (28.0-80.0)  51.0(30.0-109.0) 66.0 (36.0-124.0) 61.0 (37.0-127.0)  46.6 0.000
y-B BRI (U/L) 23.0 (15.0-40.0)  36.0(23.0-79.0) 61.0(33.0-111.0) 74.0 (42.0-123.0)  251.9 0.000
BEB(g/L) 44.7 (41.7-47.0)  43.0 (40.4-45.8)  41.6 (37.9-44.7)  40.0 (36.6-42.9) 167.8 0.000
BESAES 1.6 (1.4-1.9) 1.6 (1.4-1.8) 1.4(1.2-1.6) 1.2 (1.0-1.4) 231.0 0.000
SHBZI R (pmol/L) 13.8(10.9-18.0)  15.1 (11.5-19.5)  15.7(11.9-22.9)  19.4 (14.8-27.1) 85.9 0.000
BRIMASRERRECTHE 1.0 (0.9-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.1) 1.1 (1.0-1.2) 228.5 0.000
IR E(cm) 9.7 (8.9-10.4) 10.1(9.1-11.0) 10.7 (9.7-11.6) 11.3(10.2-12.6) 172.3 0.000
IERAEERR (cm?) 21.3(18.1-25.0)  23.6(18.7-28.3)  26.4(21.3-31.0)  30.3(24.4-37.3)  201.9 0.000

& 3 SBRABHSIED RGO T4 D HPBMERIE

pelliEyic) BXRHG) PE FERAHUF) PiE
AAR 0.139 <0.01 0.215 <0.01
APRI 0.444 <0.01 0.382 <0.01
API 0.511 <0.01 0.629 <0.01
CDS 0.404 <0.01 0.449 <0.01
FIB4 0.572 <0.01 0.612 <0.01
GPR 0.611 <0.01 0.618 <0.01
S 0.627 <0.01 0.654 <0.01
SPRI 0.557 <0.01 0.658 <0.01
ASPRI 0.590 <0.01 0.707 <0.01
Fv 0.699 <0.01 0.775 <0.01

AAR: RRaiaBLRisNaRa 2% Bt E; APRI: AST/IVIWRITETHE: APl FE5-1V) WRIEEL CDS: FHEHIBITUE: FIB-4: FIB-4354L

GPR: y-SR BB/ WRITEL S: STEEL; SPRI: IR/ WRELETSEN; ASPRI: RS- IR AE/IV) WRELIEIEEL FV: (EEHUREL

E-9E I Kk, —L OIS W Ok 5 N2 E e, #IaAPRI
FIFIB-4. {HIE A FOHRE S A TS W e mf FE 22 58 A\

3 Wit &, TP o 5 L ] S LSRR R 612

TEANS WA AL T - 2F 4 A A T O 49 2ROk 22 1 W F-EX.
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® 4 SEEDMT A S RARFERIKEYAUROC

Vil FF£F 484k (F2-3) 95%ES X8 PE PHARFER{K(FA) 95%EfSXal PE

AAR 0.539 0.501-0.579 0.070 0.668 0.626-0.710 0.000
APRI 0.648 0.611-0.685 0.000 0.694 0.656-0.732 0.000
API 0.765° 0.732-0.796 0.000 0.849* 0.824-0.875 0.000
CDS 0.660 0.623-0.697 0.000 0.740 0.702-0.779 0.000
FIB4 0.747* 0.714-0.780 0.000 0.834% 0.806-0.863 0.000
GPR 0.771° 0.739-0.802 0.000 0.825™ 0.796-0.854 0.000
S 0.782° 0.751-0.813 0.000 0.839* 0.811-0.866 0.000
SPRI 0.765" 0.732-0.797 0.000 0.891° 0.866-0.915 0.000
ASPRI 0.796 0.766-0.826 0.000 0.912 0.892-0.933 0.000
FV 0.834 0.806-0.861 0.000 0.928 0.911-0.944 0.000

AAR: REXEMRIVESIZEE/NR MR EISRENE; APRI: AST/IVWRITENLL(E; APl k- WRis2Y; CDS: ARt HIBITVE; FIB-4: FIB-41584L
GPR: y-BS2BFFZINES/IV ) WRITEL S: STEEY, SPRI: AR/ WREHETSEL ASPRI: Gk —ISAE/ITV) WREDETEEY, FV: /EEBUETL. AUROC: ROCHEZ,
TERR; SFVEEE, °P<0.05; SASPRILLE, °P<0.05;5SPRILLH, °P<0.05. HPAAR. APRI. CDSHRANALLHR. F2-34H: FVSASPRIL SPRI. S.
GPR. FIB4. APILLIRBEVZIEDS91.852. 3.133 2.446. 2.963. 3.950. 3.293; ASPRISSPRI. S. GPR. FIB4. APILLRAVIEDSIN1.367.
0.638. 1.139. 2.161. 1.459; F44H: FVSSASPRI. SPRI. S. GPR. FIB4. APILLIEIZEHSB/91.249, 2.565, 5.519. 6.259. 5.529. 5.175;
ASPRISSPRI, S. GPR. FIB4. APILHREVZENS91.344. 4.243. 4.826. 4.327. 3.841; SPRISS. GPR. FIB4. APILHREIAEHH792.820.
3.458, 2.967. 2.373.

® 5 BRIBTIHNATA4L(F2-3)89154R

=E FE REBE(%) RRE%)  [BEFNES RETIE% R  FBIERUREE AR
AAR 0.738 336 77.2 51.6 54.1 53,3 1.476 0.859
APRI 0.822 61.1 63.7 60.5 64.3 62.5 1.682 0.611
API 45 58.6 80.2 72.9 68.0 69.9 2.963 0516
CDS 6.50 42.2 825 68.7 61.1 63.3 2.414 0.701
FIB4 1.245 65.9 72.6 68.7 70.1 69.4 2.409 0.469
GPR 0.321 74.0 67.1 67.2 71.8 70.5 2.251 0.385
S 0.121 66.9 76.8 72.4 71.8 72.1 2.882 0.431
SPRI 6.015 75.5 67.1 67.6 75.1 71.1 2.297 0.365
ASPRI 7.395 70.2 76.1 72.8 73.7 73.3 2.936 0.392
Fv 0.480 78.8 74.0 734 793 763 3.033 0.286

AAR: RR e BiLBisNaRa 2% BEsUE; APRI: AST/IVIRITELE: APl 8-V WRISEL CDS: FHEHIBITUE: FIB-4: FIB-4354L
GPR: y-SRBA3RIES/ IV WRITEY, S: STEEL; SPRI: (RAT/II] WRHEISET, ASPRI: 2 RATH/IV] WREHEISEL FV: IFEHIEEL

AHFFELLER T 104 T B2 Wik B2 I T 41 440 1
Wrfl. 450K SO Ira B F R 20N 5 RORE 7> (G MH-£T
Yt AP FEE, JF H 5 AR 4Etb A R B
NE)(APRIBRA(FK3).

AAR. APRI. CDS Wi B4 4:1bF2-31)
AUROC}0.539. 0.648. 0.660, ZHiiMERAK, I H.
2 W B AL FA R B EIK(AUROC40.668
0.694. 0.740), 54 LefE3 (IR 70N 40, B 550K
BEA IR 7E IS AR . AR 7T APRIS %8 E 43 2% )
KABEY), FAZ Wi B ] ResZ 2OREFE B AR5 5 2 Bk
SEHRI R,
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APLIZWiF2-3FJAUROC 40.765, FfitF1E4.5, R
JE58.6%, 55 1£80.2%, HER169.9%, L IPoynardZ:®
[RIRIEFE L2 2 P4 AUROC N0.849, REE A
76.9%, F55 N T8.7%, FHENS.5, HHELehff 74 1+
AHIE, S Wi RS AN AR,

FIB-4i2 WiF2-3 fIF4[{]AUROC) 51 240.7474110.834,
REUEE65.9%F184.4%, K57 FE72.6%H168.1%, HEHZH
69.4%F171.3%, FHEAZE1.25811.59, 53 H AR A FA
ﬁ[14_16].

GPRiZIiF2-3FIF4{JAUROC%) % 50.771410.825,
LA 90.32H10.57, REUE NT74.0%F183.4%, i+
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=& 6 SRR HTRILFAIEIR

=E FE RPE (%) RHEE%)  PBIEFUHE®) PAMEFUE% R  PBIERIREE  PAERUAEE
AAR 0.748 61.3 68.4 31.7 88.1 66.9 1.937 0.566
APRI 0.844 77.4 53.4 285 90.8 58.1 1.662 0.423
API 5.50 76.9 78.7 46.4 93.4 783 3.609 0.294
CDS 6.50 69.3 70.9 36.3 90.6 70.6 2.381 0.432
FIB4 1.585 84.4 68.1 38.8 9.8 713 2.647 0.229
GPR 0.568 83.4 68.9 39.1 9.5 71.7 2.687 0.240
S 0.218 80.4 75.0 43.4 94.1 75.9 3.212 0.261
SPRI 7.695 87.9 76.2 46.9 96.3 78.4 3.691 0.158
ASPRI 9.135 89.4 77.3 485 96.5 79.7 3.932 0.137
Fv 0.644 85.4 85.0 57.7 96.2 85.1 5.679 0.172

AAR: RRaRa 25BN aka 2B (E; APRI: AST/INIWITEILUE: APl dH-I) WRISEL CDS: FH@LAIBITUE; FIB-4: FIB-4154Y;
GPR: y-SRBSRAEE/I/) Wi T4 S: STEEL SPRI: [BAE/INV WREHETSEN; ASPRI: RS- IR AY/IV) WRELIE1EEL FV: (EEHUREL.

& 7 EEPVAITER- IR/ /MR ECE IS H S AT IR (Kpa) BIROCHRZ T EITR

il FFEF4E1K(F2-3) 95%EIEX[8) PE SPHERRTERIL(FA) 95%EIEX8] PE
FV 0.810(0.039) 0.733-0.886 0.000 0.885(0.036) 0.815-0.955 0.000
ASPRI 0.780(0.041) 0.699-0.860 0.000 0.889(0.036) 0.818-0.959 0.000
rHeEE 0.749(0.043) 0.664-0.834 0.000 0.895(0.027) 0.842-0.949 0.000
ASPRI: T — AR/ WREHETEEL, FV: {ESBUEEL.
A 1.0 - = Source of the curve 1.0 I Source of the curve
- AAR AAR
o APRI f APRI
0.8 o y AP 08+ API
¢ cos /) DS
06| ron 06 | on
: g 7 GPR -6 1 GPR
i ( yd S /“ S
Iﬁé N A SPRI | SPRI
™ 0.4 ASPRI ™ 04 ASPRI
v/ FV } / FV
J' Reference line / Reference line
021 / 0.2 |/
/ v /
0.0 | 00
0.0 0.2 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
FFE 1=
B 1 ROCHBLZ. A: BHTISWITLI AL (F2-3)Y; B: SATENSHT AT L (F4H) .

FER67.1%F168.9%, HEHfZN70.5%H71.7%, 5HA]
LemoineZ” [1HF 7t LA LB T HAORIE e A KR 0L,
SHEEUZ WIF2-3ATF4f{JAUROC ~0.78210.839, £
B ) B A A J2:0.12700.22, FE B HIZhouZ5 (i
T, (H5 G LRREA R 7T 2 I FEA I, (Rt
T AR H0E.
SPRIFIASPRIZIKIF2-3fJAUROCS) 7] 240.765 71
0.796. et A E6.02817.40, 78U AR 5 75 4 )
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NT5.5%H167.1%- 70.2%H176.1%, HERIFE ANT1.1%H
73.3%; 1ZWiF4f] AUROC%3 3l 0.891710.912. FAFHE
F27.70H19.14, REEFIRE R 55 87.9%F176.2%-

89.4%R177.3%, HEWIZ NT8.4%F79.7%; —F #& LLHH
LR AL, ASPRISEAESPRIERY_E3E N T — > S WLAT£F
YEAY L A B PR 3R R AR, R A SPRIVS T ) i ff
2 5. ASPRIVS WA A6 I 5 £ S1E.(9.14) 5 B WIKim
ST 78 A (9.0) BRI, {H BA M T (96.8%) e 1 T
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KimZE 2 95.(92%). ASPRIS W74k, i B 1AL 4R B
H0.137, BB AR 2 WA,

FVISDRAE S DA BT AR, B RS b
B GGT. A/G. BRAFTHAR FLIFRARZEL AR, oA Rt T
S A e BN . B, FVISI R er4E
HBF2-3 FIHT AL F4T AUROC H0.834410.928, e fit Al
H0.48710.64, 5 REAL B FLIEAARL. HAZ Wi H-£F4E4L
FJAUROCH 5 ASPRILE G 12 = XX i, H = T3
T RTA AL, e T AR 2 i R = 1. FVi2
WA RS 985.4%, H B TR 496.2%, I H.FH
PEAUSR LEATBA HEALSR B A 5.679F10.172, 12 W I HERR =R
85.1%, BA RIS WiHERRAE 77, (R4 75 it — 2D 1
W T

JFFASE 82 R L 75 B B0 AT, SR I PRS2 Wl ) e,
W %2 [ 5 B HE T2 VRN BT LT 4EAL I FR AR, (H 32 BT %
i, BEK, AEPHESEDN Z R R, AHfF e 103061 A
14841l 1 AR A, 45 e, FFREFEAEFO-1. F2.
F3. FAH L5005 86.5 (4.8-7.8)« 7.5 (6.3-9.4). 10.9
(7.9-15.7). 15.4 (11.0-21.9), HiZWiF2-3RIF4HIMNH 5
FVAIASPRIB A Grit 2 2 S 2 7.

4 L

ARSORT 1O TS5 5] 5075 {58 S FH (14 1 G0 7R 12 iy £ R4
RITLAENAFIRE L O EHEAT 1 90EAT P, IR
SR BRAE AR B 2B RFVATASPRI, ‘EATX
TR AT AN LSRRG B A B I R AN (R, JCHxT
JFAEAL BT B A2 W B HE R 2 W (0. SR TTAHIE 7
T EGE L R, BAAREARECR, RAMER, HA
I7 = e 2 8] i R St (KD 3R A5 T REAFAE A 225, DRI 5
i il 17X AT

NERR

TRE=

CTURF R P LT YAl 2 138 1t e N AL SR A2 DL KT
e A B R B, A2 AT YA 2 B A R e
WA GURERIRTT REVEIRE, [KULAT £ 4L HE
APPSO o8 JB o RO TIUR 2R R L. H A S AR A Wy
LR R AT At e, BRHO A GBI, IR
LA — € JR PR PE, PR ETE QIR 2 T A AL 52 215G,

L

AT B RS AT 4F 4tk g 2 B2y e R,
HH ) FH 5 o 0 B ASE 2R VP At 4 A A2 W PR 187 5 2 1T 11
Tz —. ZH AR /MR LI (AS T-to platelet
ratio index, APRI)FIFIB-4H T HF£F4EALFEE IIVEAS, 15
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Wi PR A A B EAT 12 Wr LTI AT 2T 4EAL B EL A AT BR
11, JEHEAPRIFIZ B A AR, PIHAT i EEX X L TR
PRIZ Iy LTI R AT AP AEAL O ELIEE— 20 (PP, O
e RTIR ST EA IR T IR B2

eyl

T ER I BORREAS (T TEPE A 10 TE GRS 2 i 2,
RIFF R AT LT A AN I AL B0, SR i2 i
R B AR, NIRRT LT AL KPP A SR AR, JF
IR/ I AL ) 00 2.

SR E

AW FCA NI 10300118 M 2 T 56 FR B 3352 1 BTG
K, R T . BEE AT A 25645, 1% IB A
A A0 E AN B FEE. U 2 B A 25
Sbrif, F AR T FIROC 28 73 M5 74 10T
BIBERL 2 Wt JHF 21 A A0 50 JHE Rl A PR AN 24 7 B8 AE
LU

W 5E SR L0 B F8 2039 5 4R 40 4 A O (Hi2
BT T 45 4E 0 (F2-3)FTROC B £k R THI A (area under receiver
operating characteristic curve, AUROC)4ff): FV
(0.834) R4 #E- I/ 1M /MR L {E (age-spleen to platelet
ratio index, ASPRI) (0.796), R B H78.8%F170.2%, 4
T NTA.0%176.1%, HEWHZS3791976.3%F173.3%. H-
WIFTHEAL(F4)A: FV (0.928)FIASPRI (0.912), REBJE N
85.4%71189.4%, 4 5 N85.0%177.3%, BAPEFIIE J
96.2%A196.5% TSR L 0.172710.137. HERIR N
85.1%H179.7%. 148414} 75 . ZnF VAIASPRIMIZ Wi iy
A I 5 IR A Gt U E R

10N AR L HE: AST/ALTHAE(AAR). AST S I/
MR ECAE(APRI). AF68- I/ MR FEE(APD) FHREAL ) HIME
(CDS). 4T HLT4E4b 385 FIB-4). y- B 2 BEH: K
5 /MRS ELAE(GPR) . STREEL(S) A/ /M e
E(SPRI). SFwE-JEE/ MMM LEAE(ASPRI)A H 2 A
RFV. B 70K B A FVAIASPRIA 12 Wikl R R i
TFE, EATRT R AR e A R T L B B 2
WA R, e A2 R A A B LA 3.

REf=

AT ST B A I HE, BAAFEARRROR, ATEE
B, HA R e 2 18 i PR A R 3R A5 FT REAFAE A 22
S, R 75— 22 10 22 ool PRI 5 DA B 4 T 3
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