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Abstract: Hepatitis B virus (HBV) covalently closed circular DNA (cccDNA) was positively correlated with serological hepatitis B surface antigen (HBsAg) le-
vels in hepatitis B e antigen (HBeAg) positive chronic hepatitis B (CHB) patients. We evaluated whether Thymopentin (TP5) and interferon (IFN-a) had a synergic 
effect on HBV cccDNA and the effect of TP5 addition therapy on HBsAg clearance in CHB patients. Real-time PCR experiments were performed to test cccDNA 
in HepG2.2.15 cells. 45 HBeAg-positive CHB patients had been distributed into two groups randomly. Treatment group: 23 patients were treated with a 24-week 
TP5 on the basis of the treatment entecavir (ETV) and peginterferon alfa-2a (PegIFN alpha-2a). Control group: 22 patients were treated with ETV and PegIFNa-2a. 
The study period was 72 weeks. In HepG2.2.15 cells, TP5 5ug/ml and 10ug/ml respectively combined with IFN-a 2ku/ml could potently inhibit cccDNA level at 
72 hours (P<0.05). In clinical study, mean HBsAg levels in two groups are not significantly different at different time points (p=0.112). However, changes of mean 
HBsAg levels in TP5 add-on group at different time points are significantly different (p<0.05). Patients with HBsAg levels <1500IU/ml in control group had higher 
HBsAg levels compared with patients with HBsAg levels <1500IU/ml in TP5 add-on group (P=0.019). The latter had the most pronounced HBsAg reduction. TP5 
and IFN had a synergic effect on inhibiting cccDNA levels in HepG2.2.15 cells; Patients in treatment group showed no extra side effects compared with the control 
group. 24 weeks TP5 add-on treatment was safe and had a tendency to accelerate the decline of HBsAg when HBV-DNA was undetectable.
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Introduction

Nowadays Liver disease caused by Hepatitis B virus 
(HBV) infection has jeopardized the health of more than 
350 million people worldwide. (1) Though many endea-
vors have been done on the prevention and therapy of 
HBV infection, it still remains an unresolved problem. 

In chronic hepatitis B (CHB) infection, hepatitis B 
surface antigen (HBsAg) loss is regarded as the opti-
mal treatment endpoint by Clinical Practice Guidelines. 
(2) HBsAg loss does not mean the eradication of HBV, 
because the current antiviral treatment cannot eliminate 
covalently closed circular DNA (cccDNA) and integra-
ted DNA. The former is intracellular HBV replication 
intermediate existing in the nucleus of infected cells. 
(3) The latter is HBV integrated into host DNA which 
is contributing to carcinogenesis. Both of them are the 
sources of HBsAg. (4-6) Therefore, the eradication of 
HBV is rarely obtained.

Nucleos(t)ide analogues (NA) and peginterferon 
(Peg-IFN) are hitherto two standard therapies of care for 
CHB patients. NAs therapy does not target the cccDNA 
which is unable to eliminate the infected hepatocytes, 
HBV viremia occurs in most patients with cessation of 
NA therapy. (7) IFNa combines direct antiviral effect 
and immunomodulation together. It can target cccDNA 
transcription and contribute to the decline of HBsAg. 

However, its effect is only limited in a minority of indi-
viduals. (8)

In CHB, the antiviral immune responses are defec-
tive due to virus-host interaction, including impaired 
noncytolytic antiviral capacity of natural killer (NK) 
cell, (9) the activation of regulatory T cells and the de-
fective functionality of HBV-specific CD8 T cells. (7, 
10) Studies showed that when the virus replication was 
inhibited by NAs and the immune function of IFN-a 
could be enhanced. The potent antiviral therapy com-
bined with immunomodulator therapy could interplay 
with each other and lead to a better outcomes for CHB 
treatment. (11-13) This indicates the function of immu-
nomodulators cannot be neglected. Thymosin alpha 1 
(Tα1) is an immunomodulator.  E. Loggi et al found 
that Ta1 combined IFN-a together could increase IL-2 
production and reverse the IFN-induced increase of IL-
10, which is beneficial for the treatment of CHB. (14) 
Ta1 can also regulate the immune system by enhancing 
innate and adaptive immunity interaction. (15, 16) The-
refore, it is necessary to further study the synergic effect 
of potent antiviral therapy combined immunomodula-
tors therapy. 

Thymopentin (Arg–Lys–Asp–Val–Tyr, TP5) is a 
synthetic pentapeptide of 49 amino acids which contains 
thymic hormone and shows immunomodulator activity. 
(17) Same as Tα1, characterized by immunomodulatory 
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activities, (18) TP5 has been used in HBV treatment for 
many years.

The aim of our study was to evaluate whether 
TP5 and IFN-a had a synergic effect on cccDNA and 
the effect of TP5 addition therapy on HBsAg in CHB 
patients. In vitro study, we investigated the effect of 
TP5 and IFN-a on nuclear hepatitis B virus cccDNA 
in HepG2.2.15 cells. In clinical study, we assessed the 
effect of TP5 add-on in HBeAg positive patients after 
HBV suppression by PegIFN alpha-2a and entecavir 
(ETV) combination therapy.

Materials and Methods

Cell cultures and drug treatments 
HepG2.2.15 (RRID: CVCL_L855) hepatoma cells 

were cultured in DMEM supplemented with 10% fetal 
bovine serum and 1% penicillin/streptomycin. IFN-α 
was used at a final concentration from 0.5 to 5 KU/ml 
and was added directly to the culture medium. (19, 20) 
TP5 was used at a final concentration from 10-100 ug/
ml and was added directly to the culture medium.

HBV cccDNA quantification
HepG2.2.15 cells were collected at the indicated 

times, and DNA was isolated using DNeasy Blood and 
Tissue Kit (Qiagen Inc., Germany, Cat No./ID : 69504) 
according to the manufacturer’s instructions. The DNA 
was eluted in 50ul of nuclease-free water. 500 ng ali-
quots of each extracted DNA were treated for 45 mi-
nutes at 37°C with 10 U plasmid safe DNase I (Epi-
centre Inc., Madison, WI). DNase was inactivated by 
incubating the reactions for 30 minutes at 70°C. Real-
time PCR experiments were performed in a CFX 96 
(BioRad Laboratories. California, USA) using a 20ul 
reaction volume containing 20 ng of DNA, 2*Taqman 
mix (Takara Bio Inc, Tokyo, Japan), 0.2 mmol/l probe 
and primers. Forward and reverse primers were as fol-
lows: 5’-GGGGCGCACCTCTCTTTA-3’ and 5’-AGG-
CACAGCTTGGAGGC-3’, respectively. Hybridiza-
tion probes were 5’-FAM-TCACCTCTGCCTAAT-
CATCTC-TAMRA-3’. Amplification was performed as 
follows: 95°C for 10 minutes, then 45 cycles of 95°C 
for 10 seconds 58°C for 10 seconds. Serial dilutions of 
a plasmid containing a monomeric genotype d HBV in-
sert (pHBV1.3.) were used as quantification standards. 
(20) Globin is amplified as reference.

Patients and methods
45 patients were enrolled in current clinical study. 

They came from 90 patients with hepatitis B antigen 
(HBeAg) positive CHB who participated in a previous 
study conducted in our department. 90 patients who met 
the following entry criteria were eligible for inclusion: 
18–65 years old with serum HBsAg-positive for at least 
six months; serum alanine aminotransferase (ALT) with 
a value of 2-10×times upper limit of normal (ULN) at 
least two occasions, more than one month apart; serum 
HBeAg and HBV-DNA had been documented on two 
occasions, more than one month apart, within a period of 
four months before randomization. Subjects were requi-
red to have compensated liver disease without absence 
of clinical evidence of esophageal varices, ascites, he-
patic encephalopathy, and imaging features suggestive 

of cirrhosis on ultrasonography. The exclusion criteria 
included: other antiviral, immunomodulatory agents or 
corticosteroid treatment within six months before entry; 
co-infection with human immunodeficiency virus, he-
patitis C or hepatitis D virus; a history of malignancy, 
intravenous drug abuse, or evidence of other forms of 
liver disease. Patients with other significant medical or 
psychiatric problems were also excluded. (21, 22) The 
enrolled patients were given 180 mg of PegIFN alpha-
2a (Pegasys; Roche) once weekly+ 0.5mg of entavir 
(ETV) once daily for 48 weeks. After then, 45 patients 
with HBeAg positive and HBV-DNA<100IU/ml were 
studied. They were distributed into two groups ran-
domly (1:1). Patients in control group (n=22) continued 
PegIFN alpha-2a combined ETV therapy for another 72 
weeks. Patients in treatment group (n=23) were given 
180 mg PegIFN alpha-2a once weekly, 0.5mg ETV 
once daily and 10mg subcutaneous TP5 (Thymopen-
tin for injection; Beijing SL Pharmaceutical co., LTD) 
three times a week for 24 weeks. After then, PEG-IFN 
a-2a and ETV treatment were given to the patients till 
72 week. The study was approved by the Ethics Com-
mittee on Clinical Investigation of the Beijing You’an 
Hospital, Capital Medical University (Beijing, China). 
Written informed consent was obtained from all partici-
pating individuals before enrollment into the study. The 
trial was carried out in accordance with the Helsinki 
declaration on experimentation on human subjects.

Laboratory assays
During each visit, patients were examined and blood 

samples were taken for biochemical and hematological 
analyses, and for evaluation of HBsAg, HBeAg and 
HBV-DNA. After the first clinic visit at baseline (week 
0), patients were evaluated at the end of week 12, week 
24, week 48 and week 72. All patients were followed 
up till 72 weeks. HBV-DNA was quantified by fluores-
cence quantitative polymerase chain reaction with lower 
limits of detection of 20 IU/mL. HBsAg and anti-HBs 
antibody were quantified by HBsAg quantitative Elec-
sys (Roche Diagnostics GmbH, Germany) with lower 
limits of detection of 0.05 IU/mL for HBsAg. Anti-HBs 
antibody level >10 IU/L was defined as positivity. The 
patient has a regular outpatient visit and blood tests, so 
the specimen were not stored and analyzed right away. 
Each specimen was tested 3 times and three parallel 
controls were set up at the time of detection.

Endpoints
The primary endpoint was safety, HBeAg serocon-

version, HBsAg loss at the end of treatment. Secondary 
endpoint included HBV-NDA undetectable (<20IU/ml), 
and HBsAg kinetics during 72-week period.

Statistical analysis
HBsAg levels were logarithmically transformed for 

analysis. Categorical variables were compared by the 
chi-square test. Distributions of continuous variables 
were analyzed using the independent student’s t test 
or the Mann-Whitney U test. Repetitive measure ana-
lysis of variance was used to analyze the difference of 
serum HBsAg titers at different time points in groups. 
Paired comparisons were used between baseline and 12 
week, 24 week and 72 week in each group respectively 
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it increased to 10ug/ml. At 20ug /ml, the relative level 
of cccDNA decreased more rapidly, the difference was 
significant (P<0.05). CccDNA relative level decreased 
continuously as treatment was prolonged to 48 hour, but 
were not as rapidly as that at 24 hour. The difference at 
10ug/ml and 20ug/ml was still obvious compared with 
the control (P<0.05) (Figure 1B). At 72 hour, cccDNA 
relative level stayed stable except that at 20ug/ml and 
the difference was significant at 20ug/ml compared with 
the control.

The above results showed that when the concentra-
tion of IFN-a was 2ku/ml at 72 hours, it had no inhibi-
tion effect on cccDNA compared to the control. There-
fore, we examined the effect of TP5 5ug/ml and 10ug/
ml combined with IFN-a 2ku/ml respectively on cccD-
NA level at 72 hours to see whether the inhibition effect 
of IFN and TP5 can be enhanced. It showed that this 
combination could strongly inhibit cccDNA level, and 
the differences were significant compared to the control 
(p<0.05) (Figure 1C).

Baseline characteristics
From July 2013 to January 2016, 45 patients were 

studied. They were studied for another 72 weeks (Figure 
2). Data on 45 patients were similar after the previous 
48 weeks treatment with respect to sex, age, TB levels, 
ALT levels, ALB levels, serum HBV-DNA levels, HB-
sAg and HBeAg levels (Table 1). One patient in control 
group lost follow-up at week 24. One patient in treat-
ment group lost follow-up at week 48. One patient in 
each group stopped therapy without medication.

whenever appropriate. The changes of HBsAg level in 
two groups were assessed by linear regression analysis. 
P<0.05 was considered statistically significant. Statisti-
cal analysis was conducted with SPSS version 20 (SPSS 
Inc., USA).

Results

To investigate the inhibition effect of IFN-a on es-
tablished HBV cccDNA, HepG2.2.15 cells cells were 
treated with different concentration from 100-1000 
IU/ml and analysis the cccDNA level at different time 
point. Within 24 hours, IFN-a had the strongest inhi-
bitory effect on cccDNA, and the inhibitory effect was 
enhanced with the increase of concentration, the diffe-
rence was significant when the IFN concentration was 
2KU/ML and 5KU/ML (p<0.05). At 48 hours and 72 
hours, there was no significant difference at different 
time points and concentrations (Figure 1A). After TP5 
treatment, the level of cccDNA decreased significant-
ly compared with the control. At the concentration of 
5ug/ml, the relative level of cccDNA did not decline. 
The relative level of cccDNA decreased rapidly, when 

Figure 1. A: The effect of different concentrations of IFN-5 on 
cccDNA of HepG2.2.15 cells at different times; B: The effect of 
different concentrations of TP5 on cccDNA of HepG2.2.15 cells 
at different times; C: The effect of T5 with different concentrations 
and IFN combined with T5 on cccDNA in HepG2.2.15 at 72h. *P < 
0.05. Each specimen was tested 3 times and three parallel controls 
were set up at the time of detection. The value of bar columns and 
error bars are Mean ± Standard Deviation. Figure 2. The flow diagram of the clinical study.

Treatment Group Control Group p value
Male, n (%) 13 (56.5) 16 (72.7) 0.353
Age, year 31.23±7.843 32.06±9.477 0.764
Weight,kg 69.43±14.73 74.82±11.34 0.178
ALT, IU/l 35.28±18.46 30.56±20.94 0.571

TB 12.08± 3.81 12.37±3.89 0.702
ALB 45.70±2.44 41.65±8.33 0.113

HBV-DNA, n (%)
˂ 20IU/ml 11 (47.8) 12 (54.5) 0.768

20-100IU/ml 12 (52.2) 10 (45.5) 0.768
HBsAg, log10IU/ml 3.10±1.04 3.37±0.69 0.310
HBeAg, log10IU/ml 1.25±0.93 1.48±0.76 0.407

Table 1. Baseline characteristics of entrolled patients.

Data are expressed as the mean ± SD or percentages. ALT, alanine aminotransferase; TB, total bilirubin; ALB, 
albuminate; HBsAg, hepatitis B surface antigen; HBeAg, hepatitis B e antigen.
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Efficacy
At the end of the TP5 therapy (week 24), HBeAg 

seroconversion rates in two groups were shown in Table 
2. HBeAg seroconversion rates at different time points 
had no differences in the two groups.

During the therapy and follow-up period, only one 
patient showed HBsAg loss at week 72 in the treat-
ment group. There is no one showing HBsAg loss in the 
control group. 

Serum HBsAg levels were compared between two 
groups by using repetitive measure analysis of variance. 
HBsAg levels in two groups were not significantly dif-
ferent (p=0.112). However, HBsAg levels at different 
time points decreased quickly in TP5 add-on group. The 
slopes of mean HBsAg level in TP5 add-on group and 
control group was -0.0045 and -0.0011 respectively (Fi-
gure 3A). Mean HBsAg decline at different time points 
were significantly different (p=0.008). Mean HBsAg 
decline compared to baseline level was 0.1107logIU/
ml and 0.3041 logIU/ml respectively at week 24 and 
week 72 in TP5 add-on group, while it was 0.0036lo-
gIU/ml and 0.0764 logIU/ml respectively in PegIFN 
alpha-2a combined ETV group (Figure 3B). Compared 
to baseline HBsAg level, the decline were obvious in 
TP5 add-on group at week 24, week 48 and week 72 
(p=0.015, 0.010 and 0.020 respectively). In contrary, 
PegIFN alpha-2a combined ETV group, HBsAg decline 
at 12,24,48 and 72 week compared to baseline level 
had no significant difference (P=0.251,0.926,0.215 and 
0.367 respectively) (Figure 3C). 

HBsAg changes among patients with baseline HB-
sAg levels <1500IU/ml and baseline HBsAg levels 
>1500IU/ml in two groups during the 72 weeks were 
depicted in Figure 3D. HBsAg levels in different groups 
were significantly different (P=0.000). Patients with 
HBsAg levels <1500IU/ml in control group had higher 
HBsAg levels compared with patients with HBsAg le-
vels <1500IU/ml in TP5 add-on group (P=0.019). 

Changes of HBsAg levels at different time points 
were showed in Figure 3E. Patients with baseline HB-
sAg levels > 1500IU/ml in TP5 add-on group (treatment 
group) had the most pronounced HBsAg reduction. 
Compared with baseline, Mean HBsAg levels declined 
by 0.2035logIU/ml and 0.5129 logIU/ml respectively at 
week 24 and week 72.

During both the study durations, viral loads were 
maintained undetectable (<100IU/ml). When using 
more sensitive method fluorescence quantitative poly-

merase chain reaction with lower limits of detection of 
20 IU/ml, we found that HBV-DNA level of patients 
was between 20-100IU/ml. Then we compared the ratio 
of HBV-DNA <20IU/ml in each group at different time 
points between two group which was shown in Table 3. 
Two patients who stopped therapy without medication 
showed HBV relapse in the subsequent follow-up.

Safety
Typical adverse effects including fatigue, reduced ap-

petite, weight loss, a decreased platelet, neutrophil and 
white blood cell counts are comparable in two groups. 
These effects are known to occur with PegIFN alpha-2a 
therapy. None of the 45 patients required a dosage ad-
justment or cession of drugs due to the adverse effects. 
All of them were tolerant quite well. Consequently, TP5 
add-on showed no evidence of extra side effect.

12w 24w 48w 72w
PEG-IFNa-2a+ETV+TP5 8.7% (2/23) 13.0% (3/23) 13.0% (3/23) 19.0% (4/21)

PEG-IFNa-2a+ETV 4.5% (1/22) 4.8% (1/21) 9.5% (2/21) 20.0% (4/20)
p value 1.000 0.609 1.000 1.000

Table 2. Comparison of HBeAg seroconversion in two groups at week 12,24,48 and 72 .

PEG-IFNa-2a, pegylated interferon alfla-2a; ETV, entecavir; TP5, thymopentin.

0w 12w 24w 48w 72w
PEG-IFNa-2a+ETV+TP5 47.8% (11/23) 52.2% (12/23) 60.9% (14/23) 78.3% (18/23) 81.0% (17/21)

PEG-IFNa-2a+ETV 31.8% (7/22) 40.9% (9/22) 57.1% (12/21) 61.9% (13/21) 80% (16/20)
p value 0.365 0.554 1.000 0.325 1.000

Figure 3. A: Dynamic change in serum HBsAg levels over 72 
weeks in two groups; B: Mean serum HBsAg decline from ba-
seline at different time points in two groups; C: Comparison the 
difference of serum HBsAg levels at baseline and 72 week in two 
groups; D: HBsAg changes among patients with baseline HBsAg 
levels <1500IU/ml and baseline HBsAg levels >1500IU/ml in two 
groups during the 72 weeks; E: Changes of HBsAg levels at dif-
ferent time points in different groups. Each specimen was tested 3 
times and three parallel controls were set up at the time of detec-
tion.

PEG-IFNa-2a, pegylated interferon alfla-2a; ETV, entecavir; TP5, thymopentin.

Table 3. Comparison of HBV-DNA ˂ 20 in two groups at week 0,12,24,48 and 72.
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Discussion

In vitro study, we found both TP5 and IFN-a could 
inhibit nuclear HBV cccDNA in HepG2.2.15 cells. Es-
pecially, in the cells line experiment, it showed that at 
72 hour IFN-a combined with low concentration of TP5 
could greatly inhibited cccDNA. It indicated that IFN-
a and TP5 together have a synergic effect on cccDNA 
at a relative low concentration. The effect of IFN-a on 
cccDNA in HepG2 hepatoma cells had been shown in 
previous studies. (19, 20) Most importantly, no extra ad-
verse effect was found. Therefore, TP5 add-on was safe.

HBV cccDNA was positively correlated with sero-
logical HBsAg levels in HBeAg-positive CHB patients. 
(23) In clinical study, we found TP5 add-on had a 
tendency to accelerate HBsAg decline. Most important-
ly, no extra adverse effect was found. Therefore, TP5 
add-on was safe. 

In current clinical study, HBeAg seroconversion rate 
in treatment group and control group were comparable 
at 48 week (13.6% vs 12.8%, P=1.000). However, in 
the previous studies PegIFN alpha-2a monotherapy or 
PegIFN alpha-2a combined NAs led to a higher HBeAg 
seroconversion rate in CHB patients, which was above 
20%. (24, 25) This is largely because our patients were 
“difficult-to-treat” patients. These 40 patients were cal-
led “difficult-to-treat” patients according to the study of 
Ning q et al who indicated that patients who failed to ac-
quire HBeAg seroconversion but achieved HBV DNA 
suppression after a potent NA therapy for more than one 
year are difficult to treat. These patients possibly need 
a lifetime treatment possibly need a lifetime treatment. 
(26) Therefore, it is difficult for them to acquire HBeAg 
seroconversion. The existence of HBeAg means that 
CHB patients have not acquired immune control over 
chronic HBV infection. HBeAg seroconversion accele-
rates the probability of HBsAg loss and seroconversion, 
which has been shown to be an improved prognosis. 
(27) Therefore, enhancing the immune function by TP5 
add-on is essential.

Lower HBsAg levels also mean higher chance of 
HBsAg seroclearance. (28) Meanwhile, HBsAg are 
modulated by the interaction between virus and host 
immune response. Patients with lower HBsAg levels 
mean a better immune control of HBV. (29, 30) In 
current study, 24-week TP5 add-on has a tendency to 
accelerate HBsAg decline. Specially, patients with ba-
seline HBsAg levels<1500IU/ml in TP5 add-on group 
had the most striking HBsAg reduction. Mean HBsAg 
levels decreased by 0.3157logIU/ml after one year of 
TP-5 add-on treatment. A 10-year of NA Therapy study 
showed that serum HBsAg levels decreased 0.1 logIU/
mL/year during decade-long NA therapy. (31) Further-
more, it should be noted that patients enrolled in our 
study had already been treated by ETV and PegIFN for 
one year. Studies indicated that HBsAg levels decreased 
quickly in the first year after antiviral treatment for the 
HBeAg-positive CHB patients. (32) Since HBsAg loss 
is less frequently achieved by current treatment agents, 
our finding is beneficial for the cure of CHB in some 
degree.

The existence of HBV cccDNA contributes to 
HBV persistence, host immune status also play impor-
tant roles in HBV persistence. (10, 33) The prolonged 

exposure to HBV viremia and antigen load results in 
impairment or exhaustion of T cell function. The level 
of HBV replication and antigen load is related to the 
degree of them. (34, 35) Thus, by inhibiting HBV repli-
cation and reducing antigen level, it may facilitate T cell 
function reconstruction and prompt immunoregulator 
agent more effective. (10, 36) Meanwhile, NAs therapy 
could partly restored HBV-specific T cell responses by 
inhibition of HBV replication in CHB patients. (37-40) 
PegIFN alpha-2a could mediate NK cell functions, (41) 
but prompt T cell apoptosis and inhibit T cell prolifera-
tion (42). Ta-1 (thymosin alpha-1) could promote T cell 
maturation and differentiation (3) and enhance the anti-
viral activity of NK cells and macrophages cells (43). 
Thus, Ta-1 could coordinate the activity of the innate 
and adaptive T cell immunity (15). To date, Ta-1 was 
considered as an adjuvant treatment to maintain im-
mune response for HBV infection due to its controver-
sial clinical therapeutic effect. (17, 44, 45) However, its 
pleiotropic mechanisms on affected immune cells and 
the good therapeutic effect in tumor, immune deficiency 
and age et al had been proven in preclinical and clinical 
studies. (15) Therefore, we assumed that the addition 
of Ta-1 could play a synergic effect to enhance immune 
response when patients still suffered impaired immune 
function. The synergic effect of IFN and TP5 on ccc-
DNA had been confirmed in our cells line study.

To date, there is no study to evaluate the efficacy 
of TP5, PegIFN alpha-2a and ETV in CHB patients. 
We conducted a randomized study for the first time. 
However, there are some limits about the study. First, 
it was a single-center study and the sample size can be 
enlarged. The further investigations should be conduc-
ted on a multicenter and a large number. Second, pro-
longed follow-up of patients would be better observing 
HBeAg seroconversion and HBsAg loss rate. Third, the 
particular mechanism of the function of TP5 and IFN-a 
was not illuminated in the cell line study, so more stu-
dies are needed to identify the specific mechanism of 
them. Finally, patients who were HBeAg positive and 
HBV-DNA˃100IU/ml after 48 weeks ETV plus PegIFN 
alpha-2a therapy had not been enrolled due to change 
treatment regime. 

In conclusion, 24 weeks TP5 treatment combined 
with ETV plus PegIFN alpha-2a was safe. TP5 add-
on when HBV-DNA was undetectable had a tendency 
to accelerate the decline of HBsAg. Specially, the de-
cline is obvious in patients with relative lower HBsAg 
levels, which would possibly improve rates of HBsAg 
loss. This therapeutic strategy exerts dual mechanism, 
including antiviral activity against HBV and immune 
modulation which will be helpful to the cure of CHB. It 
provides a new therapeutic concept and merits a further 
research.

The name of the trial register
A treatment strategy research of chronic hepatitis B 
based on the central immune organs.

Trial registration number
ChiCTR-IOR-14005266.
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