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[Abstract] Objective To identify the high-risk factors and establish a nomogram for evaluating significant histological

response (SHR) in chronic hepatitis B (CHB) patients receiving entecavir treatment. Methods Treatment-naive CHB patients
who were presented to 14 hospitals, from October 2013 to October 2014, were enrolled and treated with entecavir for 72 weeks,
prospectively. All the patients who underwent paired biopsies at treatment baseline and week 72 were analyzed. According to
whether SHR (Ishak fibrosis score F<2 points and histology activity index HAI<4 points) was obtained during treatment, they
were assigned to response group (n=160) and non-response group (n=567). High-risk factors were identified by multivariate
logistic regression, and then were incorporated into a nomogram model. The discrimination, calibration and clinical applicability
of nomogram were assessed by concordance index (C-index), calibration curve and clinical decision curve (DCA). Results  After
72 weeks of treatment, regression of fibrosis, improvement of inflammation, virologic response, alanine aminotransferase (ALT)
normalization and HBeAg seroconversion were 51.2%, 74.4%, 86.0%, 83.5% and 13.3%, respectively, however, 49.0% (306/625) of
patients with virological response and 43.4% (165/380) of patients with ALT normalization did not achieved regression of fibrosis.
Logistic regression analysis showed that baseline age (OR=0.978, 95%CI 0.958-0.998, P=0.030), platelet (PLT) (OR=1.00S, 95%CI
1.001-1.010, P=0.030), liver stiffness measurement (LSM) (OR=0.931, 95%CI 0.892-0.972, P=0.001) and 72-week ALT (OR=0.980,
95%CI 0.964-0.996, P=0.016), 72-week LSM (OR=0.858, 95%CI 0.782-0.941, P=0.001) were independent high-risk factors
associated with SHR. The C-index of the nomogram model based on the above factors was 0.784, which was significantly better than
72-week AST/PLT ratio (APRI) (0.643), fibrosis-4 (FIB-4) (0.691) and LSM (0.735) alone, and had well-fitted calibration curves
and DCA. Conclusions Incorporating baseline age, PLT, LSM, 72-week ALT and 72-week LSM, the established individualized

nomogram model for evaluating significant histological response in CHB patients receiving antiviral therapy has good predictive

performance and can reduce the need of liver biopsy.
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Fig.1 Reversal ratio of liver fibrosis in patients with virologic response (A) and ALT normalization (B)
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Tab.1 Comparison of the general data between two groups of CHB patients
LD 436 (n=727) TeR B (n=567) 2520 (n=160) t/Z/x P
AR (X, xts) 422+98 43.1+93 39.2+11.1 4.466 <0.001
T [1(%)] 497(68.4) 398(70.2) 99(61.9) 3.993 0.046
RS HU (kg/m”, *ts) 23.5+3.4 23.6+3.5 229+3.3 2.268 0.024
HBV DNAf (log,, TU/ml, +s) 6.1+1.6 6.0+ 1.6 6.5+1.8 -2.964 0.003
ALT[U/L, M(Q,, Q,)] 51(32,97) 53(32,95) 49(28, 104) -0.003 0.998
AST[U/L, M(Q,, Q,)] 43(29, 74) 44(30, 74) 38(29,71) -1.941 0.052
TBIL[wmol/L, M(Q,, Q)] 14.0(10.8, 18.6) 14.0(11.0, 19.0) 13.3(9.0,17.2) -2.751 0.006
PLT[ x 10°/L, M(Q,, Q3)] 157(119, 198) 149(113, 189) 188(152,222) -7.529 <0.001
LSM[kPa, M(Q,, Q;)] 9.7(6.8,16.1) 11.4(7.6,17.6) 6.9(5.6,9.4) -8.964 <0.001
HBeAgPHH:[11(%)] 415(57.1) 317(55.9) 98(61.3) 1.453 0.228
ALTH = [11(%)] 455(62.6) 352(62.1) 103(64.4) 0.280 0.596
Ishak #&4iE 1 B 48 £ [ 4] (%) ] 14.366 0.001
0~4 4 129(17.7) 88(15.5) 41(25.6)
5~8 4 424(58.3) 329(58.0) 95(59.4)
9~12 43 161(22.2) 138(24.3) 23(14.4)
13~18 41 13(1.8) 12(2.1) 1(0.6)
IshakZF 2 AL 732 [ 4] (%) ] 138.135 <0.001
357 188(25.9) 96(16.9) 92(57.5)
44y 134(18.4) 95(16.8) 39(24.4)
54y 157(21.6) 139(24.5) 18(11.2)
657 248(34.1) 237(41.8) 11(6.9)
FFREAL 1] (%) ] 405(55.7) 376(66.3) 29(18.1) 117.441 <0.001
CHB. 18¥E 2 HIHF48 s ALT. SN RIS ; AST. A HFER; TBIL. MARLIZE; PLT. M /M4 LSM. ATHEREFE(E; HBeAg Z%
HF e Bt
R2  PIALCHBYNA B IRYT 7218 5 ik R4S J& He A
Tab.2 The clinical outcomes in two groups of CHB patients after 72 weeks of treatment
Eizt2) 4 (n=727) TCI B4 (n=567) R4 2H (n=160) zZ/y P
ALT[U/L, M(Q,, Q)] 24(17, 33) 25(18, 34) 20(16,27) -4.083 <0.001
AST[U/L, M(Q,, Q3)] 25(20, 30) 25(21,31) 23(19,27) -4.453 <0.001
TBIL[pmol/L, M(Q,, Q,)] 13.2(10.2, 17.5) 13.3(10.5, 17.5) 12.3(9.2,17.0) -2.018 0.044
PLT[ x 10°/L, M(Q,, Q,)] 176(133,216) 168(126, 206) 206(167,240) ~7.034 <0.001
LSM[kPa, M(Q,, Q,)] 6.1(4.6,9.3) 6.7(4.9, 10.6) 4.6(3.8,5.7) -9.087 <0.001
LSMPEAR =30%[151(%)] 391(53.8) 306(54.0) 85(53.1) 0.036 0.850
JHHIE 8 E 4035 [ (%) ] 541(74.4) 408(72.0) 133(83.1) 8.174 0.004
LA [ 1)(%) ] 372(51.2) 212(37.4) 160(100.0) 195.775 <0.001
P BRIV B [ (%) ] 625(86.0) 493(86.9) 132(82.5) 2.048 0.152
ALTHE K [11(%)] 380(83.5) 286(81.2) 94(91.3) 5.802 0.016
‘HBeAgl: 0 [51](%) ] 55(13.3) 38(12.0) 17(17.3) 1.870 0.171

ARKR TR SERALT S B A s NZARR Oy B HBe AP B # s CHB. 1B ISR ; ALT. B L5 ; AST. 25 W45 5 ;
TBIL. BHZLE; PLT. fil/MRITE LSM.IFIERE L ; HBeAg. Z TR e Ui

2.3 SHREYEMH RS DR, 2R 5
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At i AT logisticIH M . 45 W, FEEET AR
i#®. PLT. LSM, PIARYr72J8 /5 ALT. LSMN
SHRIFJJH 7 5200 [ £ (P<0.05, #3).

2.4 HNZREIGIERAGLE  HT 23R R & 151
2 RIRTRI A CHE $0.784(95%CI 0.746~0.821) , W AR
T FHAPRI(CHEEUM0.643, 95%CI 0.686~0.729)

FIB-4(CH84(°70.691, 95%CI 0.647~0.736) X LSM
(CHE%010.735, 95%CI 0.694~0.776), 22534 4t
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Tab.3 Logistic regression analysis for significantly influencing histological response in CHB patients

sebr PR FHlogistic /T Z K Rlogistic/H 1t
OR(95%CI) P OR(95%CI) P
Ee
AR 0.960(0.942~0.978) <0.001 0.978(0.958~0.998) 0.030
Tk 1.451(1.006~2.093) 0.046
R F L 0.941(0.891~0.992) 0.024
HBV DNAf# 1.179(1.056~1.315) 0.003
TBIL 1.000(0.988~1.011) 0.941
PLT 1.012(1.008~1.015) <0.001 1.005(1.001~1.010) 0.030
LSM 0.869(0.834~0.905) <0.001 0.931(0.892~0.972) 0.001
IRYT 7208
ALT 0.972(0.957~0.987) <0.001 0.980(0.964~0.996) 0.016
LSM 0.748(0.688~0.812) <0.001 0.858(0.782~0.941) 0.001
PLT 1.011(1.007~1.014) <0.001
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Fig.2 A nomogram (A), calibration curve (B) and DCA curve (C) of CHB patients getting significant histological response after

72 weeks of antiviral treatment
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