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ALT Abnormality in HBV Chronically Infected Patients Achieved Undetectable Serum HBV
DNA with Nucleos(t)ide Analogs Therapy
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Abstract: [Objective] To define the risk factors correlated with biochemical abnormality after complete viral response (CVR) in
chronic hepatitis B (CHB) patients treated with nucleos (t)ide analogs (NA).[Methods] A total of 388 chronically HBV infected
patients ongoing naive NA therapy, who achieved undetectable serum HBV DNA (< 20 U/mL) during January 2006 and February
2014, were retro- and prospectively followed. Patients were divided into two groups: patients with normal alanine aminotransferase
(ALT) (n =298) and with abnormal ALT (n = 90) (defined as serum ALT > 40 U/L in male or >35 U/L in female at least twice
consecutively with a interval of 1-3 months after achieving undetectable HBV DNA). Logistic regression analysis was used to screen
the risk factors of ALT abnormality. [ Results] The median follow-up duration was 42.0 months. The demographic characteristics

(gender, age, family history of HBV infection/cirrhosis/ hepatocellular carcinoma (HCC), alcohol abuse history, et al), baseline
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data (HBeAg positivity, ALT, AST, HBV DNA level, et al), antiviral agents, rates of viral breakthrough or optimized therapy and
progressing to HCC during therapy, were comparable in both groups. The body mass index (BMI) (24.1+3.5 vs. 22.5+£3.2 kg/m?, P <
0.001), rates of preexisting cirrhosis (45.6% vs. 27.2% , P = 0.001) and HBeAg seroconversion (58.1% (25/43) vs. 39.2% (49/
125), P=0.016) in the patients with abnormal ALT levels were higher than patients with normal ALT levels. Multivariate logistic
regression analysis showed preexisting cirrhosis (OR = 2.472, 95% CI = 1.424-4.292, P = 0.001), higher BMI (OR=1.170, 95%
CI =1.077-1.271, P<0.001), and HBV DNA levels at year 1 (OR=1.727, 95% CI = 1.017-2.933, P = 0.043) rather than baseline

HBV DNA levels, antiviral agents or alcohol intake, were independent risk factors for ALT abnormality after achieving undetectable

HBV DNA. [Conclusion] Patients with preexisting cirrhosis, higher BMI and HBV DNA levels at year 1 were more likely to show

abnormal ALT levels even after achieving undetectable HBV DNA during NA therapy.
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Table 1 Characteristics of patients with undetectable HBV DNA after NA therapy n(%) orx+s or M(Q,—Q3)

Pts with normal Pts with abnormal Total
Statistics P

ALT(n =298) ALT(n =90) (n =388)
Male 239(80.2) 80(88.9) 319 (82.2) x> =3.568  0.059
Age/years 409 = 11.4 40.2 = 10.9 10.7 £11.3 t=0.476 0.634
BMI/ (kg/m?) 22.5+3.2 24135 229+33 t =4.165 <0.001
Alcohol abuse history 56(18.8) 11(12.2) 67(17.3) X°=2.088  0.148
Family history of HBV infection 160(53.7) 57(63.3) 217(55.9) X =2.607 0.106
Family history of Cir/HCC 43(14.4) 17(18.9) 60(15.5) X =1.052  0.305

Time from abnormal liver function

40.2(10.4-109.7) 56.1(9.7-134.9) 43.1(10.4-114.6) Z=1.195"  0.232

to antiviral therapy/months
Baseline data

81(27.2) 41(45.6) 122(31.4) X =10.826  0.001

Diagnosed as cirrhosis

HBeAg positivity
AST /(U/L)
ALT /(U/L)
TBil/ (wmol/L)
CK /(U/L)

Cr/ (pmol/L)

125(41.9)
72.0(45.0-142.0)
64.0(36.0-151.5)
18.0(12.3-26.0)

96(71.5-134.5)
76(63.5-86.9)

43(47.8)
64.0(43.0-118.0)
61.0(40.0-154.5)
15.4(10.7-23.1)

113(86-167)
74.1(65.6-81.3)

168(43.3)
69.5(44.0-132.8)
64.0(36-152.5)
16.9(11.7-24.9)

103.5(74.3-139.5)
75.5(63.9-85.1)

x> =0.957 0.329

Z =1.038"
7 =0.134"
7 =1.584"
Z =1.981"
7 =0.845"

0.299
0.894
0.113
0.048
0.398

OM lg HBsAg / (COI) 3.46 + 0.63 3.39 £ 0.71 3.44 + 0.65 1=0.4778  0.564
OM lg DNA /(U/mL) 5.95+1.42 5.68 £ 1.58 5.89 + 1.46 t=1.530 0.127
3M lg DNA/ (U/mL) 2.33 £ 0.69 2.38 £0.65 2.34 £ 0.68 t=0.626 0.532
6M lg DNA/U/mL) 2.24 £ 0.71 2.23 £0.53 2.24 £ 0.67 t=0.071 0.944
1Y lg DNA/(U/ml.) 1.97 + 0.44 2.09 = 0.60 2.00  0.48 1=0.082  0.935
Antiviral agents (NA) x> =6.513 0.164

LAM 31(10.4) 5(5.6) 36(9.3)

ADV 59(19.8) 25(27.8) 84(21.6)

LDT 17(5.7) 9(10.0) 26(6.7)

ETV 166(55.7) 43(47.8) 209(53.9)

LAM+ADV 25(8.4) 8(8.9) 33(388)

39.4(28.1-55.2) 46.2(33.4-58.3) 42.0(28.9-56.7)  Z=1.942"  0.052

Antiviral duration /months
Time to achieve undetectable

HBV DNA from baseline/months

7.5(5.3-12.0) 6.0(3.0-24.0) 6.0(4.5-12.0) 7Z.=0.351"  0.726

Average ALT levels after achieving

23.7(17.0-30.0)
undetectable HBV DNA/ (U/L)

48.0(40.4-57.8) 26.8(18.5-34.9) 7 =9.2791) <0.001

HBeAg seroconversion 49(39.2) 25(58.1) 74(44.0) x> =5.754 0.016
HBeAg loss 18(14.4) 1(3.8) 19(11.3) x>=4.7692) 0.029
HBeAg seroconversion or loss 67(53.6) 26(60.5) 93(55.4) x> = 1.586 0.212
Viral breakthrough 4(13) 2(2.2) 6(1.5) ¥ =0323  0.570
Optimized therapy 12(4.0) 3(3.3) 15(3.9) x> =0.092> 0.761
Progressing to HCC during therapy 11(3.7) 5(5.6) 16(4.1) x> =0.568 0.451

1) nonparameter test (Mann—Whitney test) ; 2) Fisher’s exact test; Pts, Patients; BMI, body mass index; NA, nucles(t)ide analogues; LAM,
lamivudine; ADV, adefovir dipivoxil; LDT, telbivudine; ETV, entecavir; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TBil,

total bilirubin; CR, creatinine; CK, creatine kiNAe; HCC, hepatocelluar carcinoma.
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Table 2 Risk factors for abnormal ALT levels in chronic HBV infectors with undetectable HBV DNA after NA therapy

Univariate Multivariate
Logistic regression analysis
P OR 95% C1 P OR 95% C1

NAD

LAM 0.175 - -

ADV 0.072 2.627 0.916-7.538

LDT 0.061 3.282 0.947-11.376

ETV 0.354 1.606 0.589-4.376

LAM+ADV 0.277 1.984 0.577-6.824
Gender (male)" 0.063 1.975 0.965-4.043
Age 0.633 0.995 0.974-1.016
BMIY < 0.001 1.165 1.080-1.257 <0.001 1.170 1.077-1.271
Alcohol abuse history 0.152 0.602 0.300-1.205
Family history of HBV infection 0.108 1.490 0.917-2.421
Family history of Cir/HCC 0.307 1.381 0.744-2.564
Time from abnormal liver function

0.081 1.002 1.000-1.005

to antiviral therapy"
Antiviral duration 0.154 1.008 0.997-1.020

Time to achieve undetectable HBV

DNA from baseline 0.465 1.026 0.957-1.100
Baseline data
Diagnosed as cirrhosis" 0.001 2.242 1.377-3.648 0.001  2.472 1.424-4.292
HBeAg positivity 0.328 1.266 0.789-2.033
AST 0.357 0.999 0.998-1.001
ALT 0.922 1.000 0.999-1.001
TBil 0.302 0.997 0.991-1.003
CK 0.324 1.001 0.999-1.003
Cr 0.647 0.996 0.982-1.012
OM lg HBsAg 0.562 0.843 0.473-1.503
OM 1g DNA" 0.127 0.881 0.749-1.037
3M Ig DNA 0.531 1.130 0.771-1.654
6M lg DNA 0.944 0.987 0.678-1.435
1Y lg DNAY 0.057 1.602 0.986-2.603  0.043  1.727  1.017-2.933
HBeAg seroconversion" 0.018 1.954 1.123-3.400
HBeAg loss 0.092 0.175 0.023-1.328
HBeAg seroconversion or loss 0.213 0.714 0.420-1.214
Viral breakthrough 0.557 1.670 0.301-9.273
Optimized therapy 0.765 0.822 0.227-2.979
Progressing to HCC during therapy 0.439 1.535 0.519-4.540

1) risk factors in univariate logistic regression analysis with statistical significance were enrolled into multivariate logistic regression analysis ;
CIR, cirrhosis; HCC, hepatocellular carcinoma; OR: Odds Ratios; 95% CI, 95% confidence interval; BMI, body mass index; NA, nucles(t)ide
analogues; LAM, lamivudine; ADV, adefovir dipivoxil; LDT, telbivudine; ETV, entecavir; ALT, alanine aminotransferase; AST, aspartate

aminotransferase; TBil, total bilirubin
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