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Background: To investigate the association of plasma miR-146a with serological conversion of hepatitis B 
e-antigen (HBeAg) in patients with chronic hepatitis B (CHB) treated with nucleotide analogs (NAs).
Methods: This was a retrospective study of 115 HBeAg-positive patients with CHB treated at Xiangya 
Hospital, Central South University, Changsha, China, between September 2009 and March 2014. Patients 
were grouped according to whether they had achieved seroconversion of HBeAg by 104 weeks of NAs 
treatment. We assessed plasma miR-146a using miScript polymerase chain reaction (PCR). Serum alanine 
transaminase (ALT), hepatitis B virus (HBV) deoxyribonucleic acid (DNA) load, hepatitis B surface antigen 
(HBsAg) titer, HBeAg titer, and plasma miR-146a were measured at 0, 24, 48, and 104 weeks of treatment. 
Finally, we also determined ΔmiR-146a24w and ΔmiR-146a48w.
Results: ΔmiR-146a48w was independently associated with seroconversion of HBeAg at 104 weeks [odds 
ratio (OR) =1.302; 95% confidence interval (CI), 1.159–1.962; P=0.029]. We obtained an area under the 
receiver operating characteristic (ROC) curve (AUC) of ΔmiR-14648w of 0.757 for seroconversion of HBeAg 
(P=0.013). At the optimal cutoff value equivalent to a Youden index of 67.9%, the specificity and sensitivity 
of ΔmiR-14648w were 63.7% and 88.3%, respectively. Positive (PPV) and negative (NPV) predictive values 
were 70.87% and 84.48%, respectively.
Conclusions: ΔmiR-146a48w was independently associated with seroconversion of HBeAg in CHB patients 
treated with NAs.
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Introduction

An estimated 240 million individuals worldwide have 
chronic hepatitis B (CHB) virus (HBV) infection, which 
results in approximately 780,000 annual deaths (1,2). 
Patients with CHB are at elevated risk of severe liver 
inflammation and fibrosis, which can progress to serious 
complications, such as cirrhosis, hepatic decompensation, 

and hepatocellular carcinoma (HCC) (3). The natural course 
of HBV infection depends on the presence of hepatitis B 
e-antigen (HBeAg), which is indicative of HBV replication 
(4,5). CHB patients with HBeAg (HBeAg-positive patients) 
are highly infectious and at high risk of developing liver 
cirrhosis, HCC, and other liver complications (6-9), and 
therefore treatment is recommended for such patients. 

449

https://crossmark.crossref.org/dialog/?doi=10.21037/atm.2019.08.72


Ouyang et al. miR-146a predicts serological conversion of HBeAg

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(18):449 | http://dx.doi.org/10.21037/atm.2019.08.72

Page 2 of 8

HBeAg is thus a useful parameter for monitoring treatment 
and seroconversion of CHB, as well as the efficacy of 
antiviral therapies (10). HBeAg seroconversion is associated 
with disease remission, lower incidence of both liver 
cirrhosis and HCC, and higher survival rates (11-13). 
Nucleotide analogs (NAs) are antiviral drugs that block 
reverse transcriptase and thereby prevent viral replication. 
Telbivudine (LdT), an oral thymidine analog (L-nucleoside) 
with minimal hepatic metabolism, is primarily eliminated 
by renal clearance (14). While LdT yields a higher HBeAg 
seroconversion rate than other NAs (15-18), 20% of 
patients tend to develop LdT resistance within 2 years (19). 
Entecavir (ETV) is an oral guanosine analog used against 
HBV and one of the favorite first-line NAs because of its 
high barrier to resistance, which confers high probability of 
successful long-term therapy (20). LdT and ETV are among 
the 3 most potent drugs used against HBV (20). Adefovir 
dipivoxil (ADV) is an adenosine analog less potent than LdT 
and ETV; despite 29% of patients developing resistance at 
5 years (20,21), it is nevertheless useful against lamivudine-
resistant HBV (22) but associated with renal toxicity (23).

MicroRNAs are often involved in HBV replication, 
CHB-induced fibrosis, inflammatory liver diseases, and 
HCC (24-26). They are also used as predictive markers of 
HCC prognosis and response to therapy (27,28). MiR-146a 
plays a vital role in the control of T helper type 1 (Th1) 
response mediated by regulatory T cells (Tregs) by targeting 
signal transducer and activator transcription 1 (STAT1) (29),  
and it is involved in negative regulation of the toll-like 
receptor (TLR)-mediated inflammatory response (30). In 
addition, miR-146a participates in the modulation of T cell 
activation (31) and dendritic-cell homeostasis and functions 
(32,33) and also contributes to CHB-related physiological 
and pathological processes (34,35).

The rs2910164 single-nucleotide polymorphism of pre-
miR-146a is negatively correlated with acute-on-chronic liver 
failure (ACLF)-HBV susceptibility in Chinese patients (36).  
Meanwhi l e ,  miR-146a  expre s s ion  i s  r epor ted ly 
downregulated during the immune-tolerant (IT) phase of 
CHB, which might be related to immune tolerance (37). 
Furthermore, researchers have found a positive association 
between miR-146a and (alanine) transaminase ALT levels 
in patients during the immune-active (IA) phase of CHB, 
and miR-146a is notably upregulated in HBV-expressing 
HuH-7 hepatocytes, HBV-expressing mice, and patients 
with HBV infection (38). It has also been demonstrated that 
the HBx-miR-146a-complement factor H (CFH) activation 
regulation pathway might play an important role in the 

immunopathogenesis of CHB (38). 
Recent data show that miR-146a can promote viral 

replication (39); nevertheless, its role in predicting CHB 
prognosis after antiviral therapy remains unclear. The 
present study therefore aimed to investigate the association 
of plasma miR-146a with serological conversion of HBeAg 
in CHB patients treated with NAs.

Methods

Study design and patients

This was a retrospective study of HBeAg-positive patients with 
CHB treated at Xiangya Hospital, Central South University, 
Changsha, China between September 2009 and March 
2014. Inclusion criteria were: (I) hepatitis B surface antigen 
(HBsAg) and HBeAg positivity for >6 months; (II) baseline 
HBV deoxyribonucleic acid (DNA) levels ≥106 IU/mL; (III) 
ALT levels at least 2-fold above the upper limit of normal  
(ULN; 40 IU/L); and (IV) completion of the 96-week 
follow-up. Exclusion criteria were: (I) other hepatotropic 
viral infections; (II) alcoholic or non-alcoholic liver disease; 
(III) drug-induced hepatitis; (IV) autoimmune liver disease; 
or (V) cirrhosis.

This study was approved by the Medical Ethics 
Committee of Xiangya Hospital. The committee waived the 
requirement of individual consent due to the retrospective 
nature of the study. We obtained all of the blood samples 
from our institution’s biological specimen bank. All of 
the patients provided written informed consent for their 
samples to be archived in this biobank.

Grouping

The treatment course of NAs was 104 weeks. We measured 
serum ALT, HBV DNA, HBsAg, HBeAg, and anti-HBe before 
treatment and at 24, 48, 72, and 104 weeks after treatment 
began. We measured plasma miR-146a at 0, 24, 48, and  
104 weeks of treatment, after which we calculated and analyzed 
ΔmiR-146a24w and ΔmiR-146a48w. Patients were grouped 
according to whether they had achieved HBeAg seroconversion 
by the 104th week of treatment. HBeAg seroconversion was 
defined as HBeAg clearance and absence of anti-HBe antibodies 
in previously HBeAg-positive CHB patients.

Laboratory indexes

We measured ALT on an Olympus AU640 Automatic 
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Biochemical Analyzer (Olympus, Tokyo, Japan). The 
reference range for ALT was 0–40 U/L. We detected 
serum HBsAg, HBeAg, and anti-HBe by commercial 
chemiluminescent microparticle immunoassays [CIMA; 
catalog nos. HBsAg 31587LIF00, HBeAg 31483, hepatitis B 
e-antibody (HBeAb) 29560LZ01; Abbott Laboratories, Abbott 
Park, Illinois, USA] undertaken on an i2000 system (Abbott 
Labs). Positivity was defined as >0.05 IU/mL for HBsAg,  
>1.0 s/co for HBeAg, and <1.0 s/co for HBeAb. HBV 
DNA was measured with a real-time (RT) fluorescence 
quantitative polymerase chain reaction (PCR) kit (Roche 
Diagnostics, Basel, Switzerland) on a 7500 RT quantitative 
thermocycler (Applied Biosystems, Foster City, California, 
USA). The lower limit of detection was 69.84 IU/mL (40).

Real-time quantitative PCR (qRT-PCR)

We collected whole blood (10 mL) from fasting patients in 
heparin sodium anticoagulation tubes and then centrifuged 
the blood samples at 3,000 rpm for 15 min to obtain plasma. 
We extracted total RNA from plasma with the miRNeasy 
Serum/Plasma Kit (Qiagen, Venlo, The Netherlands) per 
manufacturer’s instructions. Only RNA samples with an 
OD260/OD280 ratio of 1.8–2.0 were used for RT-PCR.

Next, we synthesized complementary DNA (cDNA) 
from total RNA on a miScript PCR system (QuantiTect 
Reverse Transcription Kit, Qiagen Co., Germany). The 
reaction mixture (20 µL) contained 1.5 µL RNA, 4 µL  
5× miScript HiSpec Buffer, 2 µL 10× miScript Nucleics 
Mix, 10.5 µL RNase-free water, and 1 µL miScript Reverse 
Transcriptase mix. We performed amplification at 37 ℃ 
for 60 min and 95 ℃ for 5 min. We used RNase-free water 
instead of RNA for negative control. Next, we used the 
obtained cDNA as a template for RT-PCR. As general-
reference miRNAs such as U6 are not stable in plasma, 
we used cel-miRNA-39 derived from C. elegans (41) as an 
exogenous qRT-PCR primer. RT-PCR was performed 
with the miScript SYBR Green PCR Kit (Qiagen) per 
manufacturer’s instructions. All of the experiments were 
performed in triplicate. The amplification protocol was: 
(I) 95 ℃ for 15 min; and (II) 45 cycles of 94 ℃ for 15 s,  
55 ℃ for 30 s, and 70 ℃ for 30 s. We conducted qRT-PCR 
on a StepOnePlus PCR Thermocycler (Life Technologies 
Co., Grand Island, New York, USA) and assessed miRNA 
expression by the 2−ΔΔCt method. The miR-146a primer 
w as  5 ' - C C U C U GA AA UU C A G U UC U UC A G -3 ' 
( Q i a g e n ) .  T h e  c e l - m i R N A - 3 9  p r i m e r  w a s 
5'-UCACCGGGUGUAAAUCAGCUUG-3' (Qiagen). 

We measured miR-146a at 24 and 48 weeks, but not at 104 
weeks due to unavailability of blood samples. Changes in 
miR-146a were determined as follows: 
	 ΔmiR-146a48w = (miR-146a at 48 weeks − miR-146a 

baseline)/miR-146a baseline; 
	 ΔmiR-146a24w = (miR-146a at 24 weeks − miR-146a 

baseline)/miR-146a baseline.

Statistical analysis

An independent biostatistician analyzed all of the data using 
SPSS software version 18.0 (IBM, Armonk, New York, 
USA). Continuous data are mean ± standard deviation 
and were analyzed by Student’s t-test. Categorical data are 
presented as frequency and were analyzed by chi-square 
test. Patients were categorized based on presence/absence 
of HBeAg seroconversion at 104 weeks. We performed 
univariable and multivariable logistic-regression analyses 
to analyze and identify independent prognostic factors. 
We plotted receiver operating characteristic (ROC) curves 
to assess the prognostic value of miR-146a at 24 and  
48 weeks. Two-sided P<0.05 was considered to be 
statistically significant. 

Results

Baseline characteristics of patients

Of included patients, 41 were treated with 600 mg/day LdT 
(Novartis, Basel, Switzerland), and 74 were administered 
0.5 mg/day ETV (ChiataiTianqing Co., Jiangsu, China). 
Fourteen patients treated with LdT had HBV DNA levels 
>300 IU/mL at 24 weeks and were therefore administered 
ADV (Chiatai Tianqing) based on response-guided therapy 
(RGT). Patient baseline characteristics were comparable 
between both groups, including gender, age, total bilirubin, 
ALT, AST, HBV DNA, HBsAg, HBeAg, and treatment 
response (all P>0.05; Table 1).

Expression of miR-146a

We measured miR-146a expression before treatment and 
after 24 and 48 weeks of treatment. As shown in Figure 1, 
miR-146a expression was significantly lower in the HBeAg 
seroconversion group after 24 and 48 weeks of treatment, 
compared with the HBeAg non-seroconversion group 
(P<0.01). Patients with no HBeAg serological conversion 
(87/115, 75.65%) was 3.1 folds the patients with HBeAg 
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serological conversion (24.35%).

Univariable and multivariable analyses of factors 
associated with seroconversion of HBeAg after 104 weeks of 
treatment

In univariable analysis, HBsAg [odds ratio (OR) =0.536; 
95% confidence interval (CI), 0.264–0.997; P=0.041], 
ΔmiR-146a48w (OR =1.656; 95% CI, 1.025–2.383; P=0.026), 
and 48w HBsAg <1,500 IU/mL (OR =0.428; 95% CI, 

0.301–0.869; P=0.033) were associated with HBeAg 
seroconversion at 104 weeks (Table 2). In a multivariable 
model including all 3 variables, ΔmiR-146a48w (OR 
=1.302; 95% CI, 1.159–1.962; P=0.029) and 48w HBsAg  
<1,500 IU/mL (OR =0.568; 95% CI, 0.217–0.929; P=0.038) 
were independently associated with increased odds of 
HBeAg seroconversion at 104 weeks (Table 2). 

ROC curve of ΔmiR-14648w for HBeAg seroconversion

The area under the ROC curve (AUC) for ΔmiR-14648w 
was 0.757 for seroconversion of HBeAg (P=0.013; Figure 2).  
At the optimal cutoff value equivalent to a Youden index 
of 67.9%, the specificity and sensitivity of ΔmiR-14648w 
were 63.7% and 88.3%, respectively. Positive (PPV) and 
negative (NPV) predictive values were 70.87% and 84.48%, 
respectively.

Subgroup analysis

We next evaluated whether miR-14648w expression varied 
among patients treated with LdT, ETV, and LdT + 
ADV. As shown in Table S1, demographic data of patients 
undergoing different treatments were comparable (all 
P>0.05). There were no differences in efficacy among the 

Table 1 Baseline characteristics of patients.

Variables
CHB

HBeAg seroconversion (n=28) No HBeAg seroconversion (n=87) P value

Gender (male/female) 20/8 63/24 0.242

Age (years) 36.6±9.7 34.2±11.4 0.209

TB (µmol/L) 15.1±2.6 14.1±3.7 0.313

ALT (U/L), median [range] 169 [84–383] 189 [80–312] 0.238

AST (U/L), median [range] 87 [36–215] 92 [36–186] 0.122

HBV DNA (copies/mL) 7.47±0.38 7.68±0.29 0.503

HBsAg (log10 IU/mL), median (range) 3.59 (3.01–5.16) 3.94 (2.88–5.53) 0.137

HBeAg (s/co), median [range] 3,219 (38–34,700) 3,527 (39–13,546) 0.091

Treatment (n) 0.089

LdT + ADV 4 10

LdT 7 20

ETV 17 57

CHB, chronic hepatitis B; HBeAg, hepatitis B e-antigen; TB, total bilirubin; ALT, alanine transaminase; AST, aspartate transaminase; HBV, 
hepatitis B virus; HBsAg, hepatitis B surface antigen; LdT, telbivudine; ADV, adefovir dipivoxil; ETV, entecavir.
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Figure 1 Expression of miR-146a during telbivudine treatment 
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different antiviral drugs (all P>0.05; Table S2). In addition, 

the effects of the antiviral drugs on miR-146a and ΔmiR-

146a were comparable (all P>0.05; Tables S3,S4). 

These results suggested that miR-146a was unaffected by 

NAs. Accordingly, miR-146a might be a biological marker 
for HBeAg seroconversion in HBeAg-positive patients 
treated with NAs. 

Discussion

The present study showed that ΔmiR-146a48w was 
independently associated with seroconversion of HBeAg in 
CHB patients treated with NAs for 104 weeks. Moreover, 
ΔmiR-146a48w was universal, regardless of the type of NA 
administered. Taken together, these findings indicated 
that ΔmiR-146a48w could be a viable prognostic marker of 
seroconversion in CHB patients treated with NAs.

Previous studies  have shown that  miR-146a is 
upregulated in patients with HBV infection (38) and 
positively associated with ALT levels in patients during the 
IA phase of CHB (37). MiR-146a is therefore considered a 
potential circular marker of HBV infection. Our univariable 
and multivariable analyses suggested that ΔmiR-14648w 
could predict seroconversion of HBeAg after treatment 
in HBeAg-positive patients with CHB. To the best of 

Table 2 Univariable and multivariable analyses of factors associated with HBeAg serological response after 96 weeks of treatment

Variables OR (95% CI) P value

Univariable analysis

Gender (female vs. male) 1.652 (0.673–3.002) 0.307

Age (years) 0.696 (0.517–3.927) 0.419

ALT (U/L) 1.953 (0.620–2.737) 0.225

HBV DNA (copies/mL) 1.069 (0.781–2.656) 0.241

Baseline HBsAg (log10 IU/mL) 0.536 (0.264–0.997) 0.041

48-w HBsAg <1,500 IU/mL 0.428 (0.301–0.869) 0.033

Baseline HBeAg (s/co) 1.319 (0.542–3.137) 0.358

48-w HBeAg decline >0.5 log10 1.028 (0.429–1.973) 0.266

miR-146a

Baseline 0.917 (0.361–1.925) 0.171

24 w 0.928 (0.403–2.636) 0.089

48 w 1.656 (1.025–2.383) 0.026

Multivariable analysis

Baseline HBsAg (log10 IU/mL) 0.317 (0.209–1.158) 0.063

48-w HBsAg<1,500 IU/ml 0.568 (0.217–0.929) 0.038

48-w ΔmiR-146a 1.302 (1.159–1.962) 0.029

OR, odds ratio; ALT, alanine transaminase; HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; s/co, sample/cut-off; HBeAg, 
hepatitis B e-antigen; LdT, telbivudine; ADV, adefovir dipivoxil; ETV, entecavir. 

S
en

si
tiv

ity

1.0

0.8

0.6

0.4

0.2

0.0
0.0        0.2        0.4       0.6         0.8        1.0

ROC curve

1-Specificity

Figure 2 Receiver operating characteristic (ROC) curve of ΔmiR-
14648w for seroconversion of HBeAg. HBeAg, hepatitis B e-antigen.
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our knowledge, this is the first study reporting decreased 
plasma miR-146a levels during LdT treatment for CHB. 
Notably, baseline miR-146a levels were not associated with 
HBeAg seroconversion, unlike ΔmiR-146a48w levels. Nor 
did we find any differences among the treatment regimens 
in ALT, HBV DNA, HBeAg seroconversion, or HBsAg, 
indicating that all 3 strategies were similarly successful for 
the management of this specific group of patients (42). 
Furthermore, we observed no differences in miR-146a and 
ΔmiR-146a48w among patients administered LdT, ETV, and 
LdT + ADV. These are therefore probable disease markers. 
Nevertheless, additional studies are needed to examine 
this relationship in a larger cohort of patients, including 
cases who develop resistance to NAs and those who fail 
treatment. HBV infection triggers a prolonged immune 
response involving innate immunity (43). In the virus’s 
pathogenesis, miR-146a could play a dominant immune-
modulatory role.

Previous studies have revealed a positive correlation 
between miR-146a and ALT (37,44). However, miR-146a 
is reportedly not abnormally expressed in HBV carrier (45). 
In addition, it was shown that a panel of 11 miRNAs (not 
including miR-146a) is predictive of a sustained response 
to interferon treatment (46). Several reasons could explain 
these discrepancies. First, many cytokines, including tumor 
necrosis factor alpha (TNF-α) and interleukin-1 beta  
(IL-1β), are generally elevated in patients with HBV 
infection and might alter the expression of miR-146a (30,47). 
In the present study, miR-146a downregulation resulted 
from LdT treatment, which could also affect the expression 
of cytokines and other proteins. Second, different studies 
have taken different approaches to miRNA measurement 
and patient treatment. Therefore, miR-146a is probably a 
key molecule with the potential to influence HBV infection, 
but further comprehensive studies are required to assess 
the roles it plays in HBV-related innate immunity and 
tumorigenesis.

The present study had several limitations. First, the 
results may be influenced by biases inherent to retrospective 
studies (e.g., selection bias). Although we could not rule 
out potential selection bias, it likely had no major effect on 
the association between early changes in miR-146a24w and 
seroconversion of HBeAg. Second, despite our efforts to 
enroll as many patients as possible, the prolonged follow-
up of 104 weeks resulted in a small sample size. A larger 
number of patients would provide higher statistical power. 
Third, although previous studies have shown that various 
HBV genotypes have very important effects on response to 

antiviral therapy (48-50), we were unable to determine HBV 
genotype due to the small sample size. Further prospective, 
long-term observational studies with larger sample sizes are 
needed to address these issues.

In  summary,  ΔmiR-146a 48w was  independent ly 
associated with HBeAg seroconversion in CHB patients 
who were HBeAg-positive after 104 weeks of treatment 
with NAs. ΔmiR-146a48w could be a prognosis marker of 
seroconversion in such patients.
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Table S1 Demographic data

Variables
Treatment

P value
LdT + ADV LdT ETV

Case 14 27 74 0.266

Gender (male/female) 13/1 22/5 42/32 0.207

Age (years) 35.6±8.7 33.2±0.4 36.7±13.4 0.235

TB (µmol/L) 13.1±3.3 14.2±4.1 12.5±2.7 0.473

ALT (U/L), median [range] 159 [84–267] 212 [96–384] 196 [84–323] 0.252

AST (U/L), median [range] 82 [35–201] 88 [41–303] 97 [34–267] 0.109

HBVDNA (log10 IU/mL) 7.33±0.42 7.59±0.68 7.46± 0.17 0.521

HBsAg (log10 IU/mL), median (range) 3.21 (2.68–5.03) 3.44 (2.27–5.50) 3.69 (2.09–5.65) 0.183

HBeAg (s/co), median [range] 3,310 [49–29,532] 2,865 [67–20,013] 2,649 [53–18,690] 0.096

miR-146a

Baseline 2.48±0.24 2.13±0.37 1.69±0.45 0.073

24 w 1.37±0.39 1.49±0.52 1.02±0.11 0.187

48 w 1.01±0.21 0.96±0.13 0.86±0.27 0.242

TB, total bilirubin; ALT, alanine transaminase; AST, aspartate transaminase; HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; 
HBeAg, hepatitis B e-antigen; LdT, telbivudine; ADV, adefovir dipivoxil; ETV, entecavir.

Supplementary



Table S2 Treatment efficacy among groups.

Variables LdT + ADV LdT ETV
Efficacy analysis

χ2 P value

ALT normalization, N (%) 2.197 0.333

Yes 14 (100.00) 23 (85.19) 66 (89.19)

No 0 (0.00) 4 (14.81) 8 (10.81)

Total 14 (100.00) 27 (100.00) 74 (100.00)

HBV DNA (−), N (%) 5.365 0.068

Yes 9 (64.29) 14 (51.85) 56 (75.68)

No 5 (35.71) 13 (48.15) 18 (24.32)

Total 14 (100.00) 27 (100.00) 74 (100.00)

HBeAg seroconversion, N (%) 0.248 0.883

Yes 4 (28.57) 7 (25.93) 17 (22.97)

No 10 (71.43) 20 (74.07) 57 (77.03)

Total 14 (100.00) 27 (100.00) 74 (100.00)

HBsAg level 24-w decline, N (%) 1.409 0.494

<0.5 log10 10 (71.43) 20 (74.07) 61 (82.43)

≥0.5 log10 4 (28.57) 7 (25.93) 13 (17.57)

Total 14 (100.00) 27 (100.00) 74 (100.00)

104w HBsAg level (log10 IU/mL), N (%) 2.535 0.638

<1,500 5 (35.71) 9 (33.33) 19 (25.68)

1,500–20,000 9 (64.29) 15 (55.56) 46 (62.16)

>20,000 0 (0.00) 3 (11.11) 9 (12.16)

Total 14 (100.00) 27 (100.00) 74 (100.00)

104-w HBsAg loss, N (%) 4.252 0.128

Yes 1 (7.14) 1 (3.70) 0 (0.00)

No 13 (92.86) 26 (96.30) 74 (100.00)

Total 14 (100.00) 27 (100.00) 74 (100.00)

ALT, alanine transaminase; HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; HBeAg, hepatitis B e-antigen; LdT, telbivudine; 
ADV, adefovir dipivoxil; ETV, entecavir.



Table S4 Expression levels of ΔmiR-146a

Treatment
miR-146a

Δ24w Δ48w

LdT + ADV 0.55±0.43 0.37±0.23

LdT 0.69±0.20 0.48±0.07

ETV 0.68±0.33 0.41±0.25

P value 0.124 0.256

LdT, telbivudine; ADV, adefovir dipivoxil; ETV, entecavir.

Table S3 Expression levels of miR-146a.

Treatment
miR-146a

Baseline 24 w 48 w

LdT + ADV 2.48±0.24 1.37±0.39 1.01±0.21

LdT 2.13±0.37 1.49±0.52 0.96±0.13

ETV 1.96±0.19 1.22±0.11 0.86±0.27

P value 0.073 0.187 0.242

LdT, telbivudine; ADV, adefovir dipivoxil; ETV, entecavir.


