cJ

b U PR3 A

: http:/ /www .baishideng.com/wcjd/ch/index.aspx
: http:/ /www.wjgnet.com/ esps/helpdesk.aspx
DOI: 10.11569/ wcjd.v23.i11.1818

2015 4 18 ;23(11): 1818-1824
ISSN 1009-3079 (print) ISSN 2219-2859 (onlme)
©2015

CLINICAL PRACTICE

Fornsig#ixti2
T INE

BRI RREREETHELTEZ

B 4 % #

E& 5% 8E

>

J3aishideng®

. .3, . : ,
230601
. 237005

, No. KJ2014A107

b ;
, , 230601, 678
. aygyf@126.com
: 0551-63869590
1 2015-01-28 1 2015-02-26
: 2015-03-06 : 2015-04-18

Value of Forns index for
noninvasive diagnosis of liver
fibrosis in chronic hepatitis B
patients

Jian-Guo Rao, Yu-Feng Gao, Jun Ye, Yan-Yan Wei,
Fang Li, Gui-Zhou Zou

Jian-Guo Rao, Yu-Feng Gao, Jun Ye, Yan-Yan Wei,
Fang Li, Gui-Zhou Zou, Department of Hepatology, the
Second Affiliated Hospital of Anhui Medical University,
Hefei 230601, Anhui Province, China

Jian-Guo Rao, Department of Infectious Diseases, Lu’an
People’s Hospital, Lu’an 237005, Anhui Province, China
Supported by: Natural Science Foundation of Anhui
Provincial Education Department, No. KJ2014A107
Correspondence to: Yu-Feng Gao, Associate Professor,
Department of Hepatology, the Second Affiliated Hospital
of Anhui Medical University, 678 Furong Road, Hefei
230601, Anhui Province, China. aygyf@126.com
Received: 2015-01-28 Revised: 2015-02-26
Accepted: 2015-03-06 Published online: 2015-04-18

Abstract
AIM: To assess the value of Forns index for
noninvasive diagnosis of liver fibrosis in
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patients with chronic hepatitis B (CHB).

METHODS: The severity of liver fibrosis in 361
CHB patients was assessed by liver biopsy, and
routine laboratory indicators were examined to
calculate the Forns index. The diagnostic value
of Forns index in significant fibrosis, advanced
fibrosis and cirrhosis was assessed using the
area under the receive operating characteristic
curve analysis.

RESULTS: With the increase in the severity
of liver fibrosis, the mean age and mean levels
of y-glutamyl transpeptidase (GGT), globulin
(GLB), aspartate transaminase (AST) and Forns
index gradually increased in patients with
chronic HBV infection, and the mean levels
of albumin (ALB), HBV DNA, cholesterol
and platelet (PLT) gradually decreased,
which had significant differences between the
51-54 groups (P < 0.05). The Spearman rank
correlation analysis showed that there was
a significantly positive correlation between
Forns index and liver fibrosis stage (r = 0.451,
P < 0.001). The cutoff value of Forns index
was 4.873 for significant liver fibrosis, with a
sensitivity of 68.7% and a specificity of 70.3%.
The cutoff value of Forns index was 5.432 for
advanced liver fibrosis, with a sensitivity of
70.2% and a specificity of 71.8%. The cutoff
value of Forns index was 6.289 for cirrhosis,
with a sensitivity of 76.7% and a specificity of
81.1%.

CONCLUSION: Forns index is a simple and

effective noninvasive model to predict the
severity of liver fibrosis.
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HBeAg)FHM:209%1, (557.9%, FTA E#H W
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RIS GO-15A G25# G3-48f A PE
) 167/52 84/31 23/4 1.801 0.406
() 36.42+ 11.20 38.48+ 11.56° 39.19+ 12.39 1.627 0.198

E  (+-) 126/93 67/48 16/11 0.039 0.981
40.45+ 4.72 39.47+ 4.51° 37.75+ 5.73" 4.748 0.009

26.00+ 4.98 27.45+ 4.37 25.79+ 4.60° 3.854 0.022

(UL) 50.54+ 21.16 75.47+ 27.05° 78.63+ 32.17° 9.657 0.000

(UIL) 34.89+ 14.80 48.33+ 19.79° 48.67+ 20.68° 10.321 0.000

IgHBV DNA 6.01+ 1.73 591+ 1.52 5.80+ 1.49 0.298 0.742
(10°1L) 166.19+ 58.50 151.67+ 57.88" 125.89+ 42.14* 7.022 0.001

Forns 4.53+ 2.21 5.33+ 2.21 6.17+ 2.58 9.366 0.000

%P<0.05 vs GO-1 ;°P<0.01vs G2 .HBV:

copies/mL.

1.2

1.2.1 D R B
JF 27 24 K LR 2 IR ML G AR S Fe v, R A
ELASAVEKHBYV LI, K S22t i &
PCRIEKMHBY DNA, X3 EBeckman BX
8004 H 2l A= A A 43 il A I JH Ty e A0 1M AR
ALT(EH <40 U/L). &HEHEZ B (aspartate

JHF Ak 7 B PR 2 AR R A %) 48k D £
AR 2 AT B ) R B (sensitivity, SN). 4§
5 (specificity, SP), J£ FiMedcalc {4115
FEAPEFIMAE . BT {E (negative predictive
value, NPV); Forns 5 HFIE£F- 446 73 B 1) 25 2 AH
KB FH Spearman /AT, P<0.05FK /R %55 BA
guitaE L

transaminase, AST)(IE# {H<40 U/L), K& 2 BR

Beckman LH750MER ST AGHAT /MR (platelet,  2-1 HBV

PLT)fl. 3611518 PEHBV /& G 1T 2 FEFE
122 fERFER S B GO-121961, G256, G3-4127

R D B R 7 R R 5 R R U At
Y, KJEL1.5-2.0 cm, FREMEE, Ak,
HEL Y, ZHEG J PR 4 4EF/8iMasson
=Oqeth, Jer BRBOWE, 7000 th i 4 B
B2 ITEAT [ 2 . HFE 28RE 35 30 FE 73 24(G)
LA 5 HH(S)Z IR (20004 7 14 T % B
RHTE) ML WibriED.

1.2.3 Forns  : Forns$8%{( = 7.811-3.131 X
In(PLT)+0.781 X In[y- 4+ 2 Mt 7% Ik B (gamma
glutamyltransferase, GGT)]+3.467 X In(4F
#%)-0.014 X (FH [ B mg/d L), F o I [ 5% fr)
AL Amg/dL, BIFRATHE ST A JIH [ 55 A7

Bl 5 imPRAEARHIAH AL 7 A 45 2R Bos: B
RAEFEFEINE, BE I H 5 A (albumin, ALB),
PLTMHBV DNAJK-FIZ#T S, ALT, ASTHI
FornstBHUZ T T, 2 7 Giit % = (K 1).
22 HBV

3614518 PEH BV B e BT T 2T 4
TEREE 43 A A: SO-145%19541, S2458245l, S3
G411y, S4gka3f5). 5l IRTE bR [ AH S AE 7 B
gER BN BEIMALB. HBV DNA/KFAIPLT
B 2T o A4 F% B fin 2511 528 8 R AIG, T 2 2 P A
W, BRE A (globulin, GLB)/K°F-. AST. GGT
J%FornsHe Hb 41 4 A0 2 FE o 2 i & i o =,

Jgmmol/L, ¥ A K: 1 mmol/LX38.67 =1 ZERASITFENL(EK2).
mg/dL. 2.3 AR
N FSPSS17.0% 1, 8% HITHE BESANIHGEFER<20%5 . 20-39% ., =

BRI T Z 08, e s kLR R, 4
Hl %2 F TAERFE#h ZE(receiver operating
characteristic curve, ROC)#fi 7€ Forns i {235
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, .Forns

_ LEIEE
st SO-14% 2R S34% Satg FIyE PR
n 195 82 41 43
) 143/52 63/19 28/13 38/5 6.670  0.051
() 35.08+ 11.44 37.76+ 10.77 39.90+ 11.89°  43.88+ 9.06™ 8.454  0.000
E  (+-) 122/73 40/42 21/20 26/17 5404  0.144
IgHBV DNA 6.23+ 1.73 5.77+ 1.58 5.51+ 1.68° 5.58+ 1.16° 3.881  0.009
40.57+ 3.99  40.50% 4.12 39.55+ 7.22 36.54+ 5.07*" 9.323  0.000
(10°L) 176.34+ 57.10 148.54+ 51.83° 148.39+ 57.72  106.63+ 41.46™"  21.436  0.000
25.90+ 4.63  26.07+ 409  27.77+ 5.35° 28.36+ 5.21* 4591  0.004
(U/L) 55.67+ 33.48 65.82+ 31.05 6563+ 30.82  64.95+ 33.39 1.418  0.237
(UL)  26.43+ 13.22 3856+ 18.81° 56.07+ 25.45°  58.00+ 26.85™ 11.06  0.000
(mmol/L) 4.14+ 0.87 4.08+ 0.72 3.98+ 0.74° 3.77+ 0.75° 2.743  0.040
(UNL) 34.99+ 14.32 42.98+ 20.37° 48.85+ 17.33°  50.26+ 20.81° 7.820  0.000
Forns 4.07+ 1.98 5.23+ 2.13° 5.64+ 2.34° 7.41+ 1.61°" 35,570  0.000
%P<0.05 15 S0-1 ;°P<0.01vsS2 ;'P<0.01vsS3 .HBV:
R 3 NOEHLERISMEHBVERE IEFRIEIRELR
_ TR (2
RIS <20 20-39 =40 i PE
) 167/52 84/31 23/4 1.801 0.406
E  (+-) 18/0 139/57 52/95 57.313 0.000
4211+ 4.70 40.40+ 4.22° 39.06+ 5.33° 5.354 0.005
26.09+ 3.63 26.50+ 4.26 26.41+ 5.44 0.063 0.939
(UNL) 70.78+ 32.89 66.08+ 29.31° 51.09+ 22.86° 5.187 0.006
(UNL) 39.89+ 12.71 41.34+ 18.89 38.71+ 18.19 0.483 0.617
IgHBV DNA 7.20% 1.17 6.27+ 1.64 541+ 1.53 18.350 0.000
(10°L) 227.17+ 53.04 167.74+ 56.80° 137.88+ 52.64™ 27.161 0.000
S2-4 (%) 33.33 40.81 54.42 15.830 0.045
Forns 1.70+ 1.26 4.14+ 1.75 6.46+ 1.81 127.900 0.000
P<0.0515 <20  ;%P<0.01v520-39 . HBV:
BRI, ZR A g R U(EK3). 2.5 Forns

2.4 Forns

MR JFF 27 2 A0 A% B2 (1 6 3 8 3N VP e, B
E T4 (=S2)166%1(45.98%) H LT
i1k (=S3)8441(23.26%) itk (S4)43 41
(11.91%). FIFHROCHH L& P-4 F orns8 % ) T
TAME, FiE B E g4, E T4,
JHF R 4K AF 6 S BRI F ornsTE A B FE AR BT . SN
MISP(FR4). 1E36141 L3+, LA4.873 NEIWIHE,
LW L E AT LT 4EL SN N68.7%, SPNT0.3%;
PL5.432 Wi fH, 12 W™ B I A 4EL FISNA
70.2%, SPN71.8%; LL6.289 NELIKI{H, 12 WiHT
TEAL TSN NT6.7%, SPAST.1%(FR4)(K1).
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Spearman&E L AH R MM B 7R, Fornsg
A 4etb o0 0 8 53 IEAH G = 0.451,
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3 171E

HEHB VI YL B (1R i 12 2 UL RE AL 1
NE, BAVEATA B & R 45 K, bE
FEAER K, B S2-4 2 4T 44k 1 LL A5 iE
Wt v, 408 1B EHB VIR G HS2-4
1 B A5 ik 54.42%, I BA TE IR PR _E 76 61 3
il JFE 21 4 A0 R FE oh B 25 PR AR RS 1 IR 3% AR 4
JH-£F 440 53 205 I IR F8 A5 LU A 25 R B,
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baxi] n FornsiS AUC 95%Cl RBE% HRE®  PPV(%)  NPV(%)

> S2 166 4.873 0.734 0.682-0.786 68.7 70.3 66.32 72.52

> S3 84 5.432 0.764 0.706-0.822 70.2 71.8 43.00 88.82

> S4 43 6.289 0.855 0.808-0.902 76.7 81.1 35.43 96.26
Cl: ; PPV: s NPV: ; AUC:
AloO+ B 1.0 - o

0.8 | 08

06| 0.6 |
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00 ] I I I I | 00 ‘ I I I I |
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1- 1-
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0.8 - BE
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04+ |
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00 02 04 06 08 1.0
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1 FornsiSEFUNIE MEHBVEERE FT 4T 4HLIZEAIROCHIZ:. A: ; B: ; C:

HFEMALB. HBV DNAJK V. JH[EEEFIPLT
W 2T o A4 F5 B 0 25 1 528 I PR A, R AR
. GGT. GLB. AST/K-FHIFornsts ¥ i
AR E INE MR, ER A S F

WK, T0 O T 4 A0 A5 B R I T B iR
HRE, BEMFN RFENISN. SPAATE—E
725, BRI PR S B B2 R AN (B AT 48 75 2 3k
— 3 KEEARIGUE" . 7E TE B 1k 0 AR A o
PAH BT 2 18 b VR A 2300 J7 1 & O it
FH G Fornsfg HUEFornsZ5#2 4L
FEHEW . GGT. JHEEEMPLTE4NF8F5 1
FIF A B RT 95 9% B (hepatitis C virus, HCV)
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TR BB T AR 4L R O2 Wi AL, 2545 A
WG 18 hr, IS ERMELS G, X IRR
a1 5 5515, A FHIEIR B 3R 4L T 2l Forns
T B0 ST 0 TN A TG S 3 1 I A kA
SE T2 G FAE: 4.2406.9, FornsfE¥i<4.2%
INTERTFEF4EL NPV N96%, SN N94%, SP
N51%, Fornsig #(>6.9F R FH . & T 4F 4k
EIPPV N66%, SNN30%, SPA9IS%, ik
Fififi(area under curve, AUC)L#0.81".
AlboraieZ5" e HC VI YL (I 5T btk
NF orns$ Bkt 35 1 B £F 4 4k 1 1000 4 1
% TAPRI. FIB-4MEgyi4y. {HFornsZ i
T 7 AR O 8 U A1 4 Ak 1A R A1 031
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1, XA RE S5 ONIE B h B AT AL
F LB R A25%A K, Bz s T
PRI % B F TS, RBEES1EMEHBVEK
P B E WA, %R BIForns¥g £ 4
6 Ao LE T T PR 40 AT R SR s AN [ £F 4 44 4 )
PIfFE R Z S, Fk, JATRZE U Forns
Fa B AU 12 HB VI Ge 35 BT 45 4E 40 F2 FE 1
M AE. FRATER X 18 EHB VI G g 10 5t 45
REIR, MESHEFERE I INE, Fornsfii
AKFIEET T, ASFELF Y10 5> AL F orns$E 4L
AR EEZE R, SpearmanZ: L AH 40 Hr
IR, FornstR 35 B 47 446 7 A 22 18 3% 1F
M, r = 0.451, P<0.001. #—F@EIROC
HE 22 0 M B 45 3R o, Forns$g 2 Ml & 2 JT
LRYEAL . T EE I AR 2 A0 R0 TR A B AT
4.873. 5.432. 6.289, SN} °~68.7%, 70.2%
F176.7%, SP43912N70.8%, 71.3%M81.1%, H
AUCH7140.734. 0.764. 0.855, AUCHJ>0.7,
FHA LPRIIG RN E, HILH T2 HS3M
S4[INP V) il 5715 88.82%4196.24%, $-7-1E
T2 2 JFF - A R A B TR0 - F orns ¥R 20
AT B BURAE AR F 1%, X P BE 5 HB VI
e I AT LT AL WL S HC VAN 58 4 A A A 5%
AT T 45 T 5 S 1112 BV
G E FornstB UL QIR IZ W I 25 R — 2, 42
NEBIFMES Y. HassanZ B 7 BOR,
Fornsfi £ 7E A Ak & 38 B ik il 7k 1) it
M — EM{H, Fornsti B #¥i{E 76.9
B T 00 £ 38 7k i i ) A A 1 T DLIA 3170%.
ChoiZ""Be g i 70 i &7, Fornsg%1<6.9f
JH e B >0 O R B E A EK M EE K
A A7, $E7RFornstB AR e 7E I 52 R
A AR .

LIRS REIR, FornsfB3/E 2 EHB Vg
Uy R R (AN B2 A 1) R L A e
TR A B T AN A, Ho S 2T 4E 4L
FEREMIINEE, SN SPHINPVIZHHE I, T ™
T £ 2 A R0 A A 1) T 6] 12 BT A 68 o 1)
X, {HForns¥5 4 AN Rk %5 % B BUH 2T 4E 4L
15 380% A L SNAISPHIZR. PRI 78 P47 4
WHITE A Wi, #i5r B B A A HAh
B AEAAR AL 1 — D VPAN AT e E, DL
e 1B MEHB VIR gL, JUHZALT/K P Hr4:
IEH SR A B VR IT B AL, FRE 4
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