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Abstract

Introduction: In addition to alum adjuvant, a wide diversity of adjuvants have been developed 
to enhance immune response of hepatitis B virus (HBV) vaccine in varying subjects, either in healthy 
vaccinators or subjects with hypo-immunity. In this context, a novel HBV vaccine HBsAg-1018, formu-
lated with a toll-like receptor 9 agonist, was developed, and is currently in the phase of clinical trials. 
So, the first meta-analysis was performed to examine the safety and immune response of HBsAg-1018 
among varying subjects.

Material and methods: On the basis of inclusion criterion, eligible studies that reported safety and 
immunogenicity induced by HBsAg-1018 vaccination in randomised, controlled trials (RCTs) were 
involved from three databases: PubMed, EMBASE, and the Cochrane Library, and further confirmed 
by two reviewers. Meta-analysis was conducted using RevMan 5.3. The pooled relative risk (RR) for 
safety and immunogenicity was calculated using random-effects or fixed-effects models according to 
the heterogeneity of included studies. The methodology quality of eligible studies was assessed using 
the Cochrane Handbook for Systematic Reviews of Interventions version 5.1.0.

Results: In total 5073 subjects administrated with HBV vaccine from four eligible publications 
were included in this meta-analysis. The data related to immunogenicity and safety post vaccination 
were pooled for meta-analysis. For safety, the combined RRs for adverse reactions were 0.98 (95% CI: 
0.89-1.08), 1.02 (95% CI: 0.94-1.10) for AE, 0.88 (95% CI: 0.70-1.10) for SAE, and 1.07 (0.12-9.17) 
for death. No statistical heterogeneity among RCTs was found (p > 0.05). For immunogenicity, at four 
weeks post vaccination, seroprotection rates (SPRs) in HBsAg-1018 were significantly superior to the 
conventional HBV vaccine containing alum adjuvant, HBsAg-Eng (Engerix-B®, GlaxoSmithKline, Rix-
ensart, Belgium) (RR: 4.35; 95% CI: 3.35-5.65). Furthermore, superior immunogenicity of HBsAg-1018 
was maintained with RRs up to 1.23 and 95% CI: 1.20-1.27 through 28 weeks post vaccination. How-
ever, there was considerable heterogeneity with > 80% I2 value (p < 0.05). 

Conclusions: In comparison with HBsAg-Eng, HBsAg-1018 exhibited superior immune response 
and comparable safety profile with HBsAg-Eng in varying subjects. HBsAg-1018 is an effective and 
safe prophylactic measure to prevent HBV infection.
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Introduction
Hepatitis B virus (HBV) is one of the most widespread 

pathogens throughout the world, which is thought to be 50 
to 100 times more infectious than human immunodeficien-
cy virus (HIV) [1][(CDC), 2009 #1]. The global population 
infected with HBV has an estimated two billion population 
with over 240 million chronic carriers and 600,000 deaths 
each year [2][Organization, 2015 #2]. HBV infection poses 
a serious public health concern, especially in highly endem-
ic regions such as sub-Sahara Africa, East Asia, and central 

Asian republics [3]. It is well known that vaccination is the 
most cost-effective measure to prevent infectious-disease 
spread. Since the first HBV vaccine was licensed in 1980s, 
mortality and morbidity in association with HBV infection 
have plunged dramatically [4-6]. A universal vaccination 
program against HBV in neonates and infants recommend-
ed by the World Health Organisation in 1991 has been im-
plemented in Taiwan, Thailand, and China, and HBV vac-
cine efficacy in preventing mother-to-infant transmission, 
reducing chronic infections, and decreasing incidence of 
hepatocellular carcinoma [7-10] has been shown.
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Although the safety and protective effectiveness of 
current market-available HBV vaccines are documented 
thoroughly, a novel HBV vaccine with more immunogenic 
can further meet the requirements for hypo- and non-re-
sponders with inferior immunogenicity against the current 
HBV vaccine, such as older and obese individuals, dialy-
sis patients, and immune-compromised hosts [11]. On the 
basis of published results, 1018 immuno-stimulatory se-
quence (1018 ISS), a toll-like receptor 9 agonist, has been 
demonstrated to enhance the immune response when being 
co-administered with antigens. Currently, 1018 ISS has 
been used as a novel adjuvant in an investigational HBV 
vaccine, HBsAg-1018. The results of all available clinical 
trials show that HBsAg-1018 would have the capability 
to elicit superior seroprotection in healthy vaccinators and 
hypo-responders to conventional HBV vaccines containing 
aluminium adjuvant [12]. In this context, we summarised 
the results from RCTs, and then we performed a systemic 
review of eligible studies to evaluate the immunogenicity 
and safety of HBsAg-1018 among a variety of subjects.

Material and methods
Search and data extraction

A comprehensive search strategy was used to retrieve 
eligible publications up to December 2017 across three 
databases: the Cochrane Library of Clinical Trials, EM-
BASE, and Pubmed. Additional relevant articles and refer-
ence lists of retrieved articles were searched by hand. The 
key terms used for retrieve were hepatitis B vaccine, HBV 
vaccine, ISS, 1018 ISS, HBsAg-1018, HBsAg-ISS, and 
HEPLISAVTM. Observational studies and clinical trials 
without HBsAg-Eng as a control group or enough method-
ology description in randomisation and blind method were 
excluded. English language articles were selected.

All titles and abstracts were reviewed by two reviewers 
independently and duplicates were removed. Thereafter, 
we performed a full text review. Articles were included 
if they were recognised as eligible by both reviewers, and 
disagreements were judged by a third reviewer. From eli-
gible publications, we extracted the data on study, subjects, 
intervention, control characteristics, and number and type 
of adverse events in both intervention and control groups. 
For safety, a percentage of subjects experiencing local and 
systematic reaction in one week after the first dose, ad-
verse events (AE) from week 0 to week 28, serious adverse 
events (SAE) from week 0 until week 52, and death, were 
extracted. For immunogenicity, the proportion of subjects 
achieving SPRs at 4, 28, and over 50 weeks were extracted 
separately.

Methodology quality assessment

The methodological quality of involved studies was 
assessed by two independent reviewers using standards 
recommended by the Cochrane Handbook for Systematic 
Reviews of Interventions version 5.1.0 [13]. According to 
the standards, studies were determined if they had low, 
unclear, or high risk of bias in random sequence genera-
tion, allocation concealment, blinding procedures, address 
of incomplete outcome data, and unselective reporting. No 
studies were excluded on the basis of bias.

Data analysis

The meta-analysis was performed with RevMan 5.3 
(Cochrane Collaboration). For safety, RRs of the incident 
rate for adverse events were computed and pooled from 
each included study in two cohorts. The proportion of par-
ticipants achieving anti-HBs ≥ 10 mIU/ml was considered 
to be seroprotective against HBV infection [14]. For im-
munogenicity, RRs of SPRs in two cohorts were calculat-
ed. The fixed effects or random effects models were cho-
sen depending on heterogeneity between included studies 
(assessed by the I2 statistic test). The I2 values of 0-40%, 
30-60%, 50-90%, and 75-90% indicate no important, mod-
erate, substantial, and considerable heterogeneity, respec-
tively. For significant heterogeneity of studies, the authors 
attempted to identify the sources of variation between 
studies by analysing the subgroup results and excluding 
them. Finally, the random effects model was used to pool 
the results without conducting sensitivity analysis for the 
limitation of a small amount of studies. In the two-tailed 
test, results were considered to be statistically significant 
with a p value of < 0.05.

Results

Study screening

The flow chart of retrieving studies is shown in Fig-
ure 1. A total of 266 articles were identified from three 

Fig. 1. Flow chat of articles evaluated for inclusion in the 
meta-analysis

Articles identified through database searching: 
Cochrane Library: 15 records 

EMBASE: 217 records 
PUBMED: 34 records 

Excluded because: 
Without detailed 

methodology 
description: 9 records 

Without control group:  
1 record 

Obscure vaccination schedule 
and difficulty in extracting 

relevant data: 1 record

Excluded because: 
Data presented in figures: 

2 records 
Raw data used from the same 

trials: 2 

Eligible articles included in 
review: 4 records 

Articles after exclusion of 
duplicates: 219 records 

Articles after title and abstract 
reviewing: 19 records 

Eligible articles after full-text 
reviewing 8 records 
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databases, with 47 articles excluded due to duplication. 
After referring to the titles and abstracts, 200 articles were 
considered ineligible. The remaining 19 articles were eval-
uated through full-text review. After reviewing full text, 
13 publication were excluded, among which nine articles 
did not contain an adequate methodology description in 
randomisation and blind methods, one article was without 
HBsAg-Eng as a control group [15], one article had an 
obscure vaccination schedule and difficulty in extracting 
relevant data [16], and two articles had data that could 
not be obtained from figures or tables [17, 18]. For using 
raw data from same the RCTs, two articles were excluded 
[19, 20]. Eventually, four RCTs were included in our me-
ta-analysis [21-24].

The profile of eligible studies

Study characteristic are summarised in Table 1. All 
the four studies are RCTs [21-24]. In total, the studies in-
cluded 5073 participants. RCTs were mainly undertaken 
in the USA, Canada, and Germany [21-23], except for one 
in Asian countries, Korea, Philippine, and Singapore [24]. 
Patients with chronic kidney disease (CKD) were enrolled 
in one RCT [21], and healthy subjects were enrolled in 
the others [22-25]. For HBsAg-Eng, subjects in two RCTs 
were vaccinated with 20 μg HBsAg adjuvated with 0.5 mg 
Al(OH)3 per human dose at 0-4-24 weeks. In the other 
two RCTs, subjects were given four injections at 0-4-8-24 
weeks. Furthermore, in one RCT by Janssen et al. [21], 
a human dose of 40 μg HBsAg adjuvated with 1.0 mg 
Al(OH)3 per jab was adopted, and in another RCT by Sa-
blan BP, four injections comprising three injections with 
20 μg HBsAg adjuvated with 0.5 mg Al(OH)3 per human 
dose at 0-4-24 weeks in addition to placebo vaccination 
at eight weeks were employed [24]. For HBsAg-1018, 
vaccine schedule of 0-4-24 weeks was used with 20 μg 
HBsAg adjuvated with 3.0 mg 1018 per human dose in 
three RCTs [21-23] and placebo vaccination at 24 weeks 
in two RCTs [23, 24]. In an RCT by Sablan BP et al., the 
vaccination schedule comprised three injections with 20 
μg HBsAg adjuvated with 3.0 mg 1018 per human dose at 
0, 8, and 24 weeks and one injection with placebo at four 
weeks [22-23]. All four RCTs [21-24] reported follow-up 
of immunogenicity at 4 and 28 weeks post vaccination 
with three RCT follow-ups over 50 weeks [21, 22, 24]. 
The wide age range of subjects from 18 to 75 years existed 
in four RCTs.

Quality assessment

The quality assessment of these studies was presented 
in Table 2. Only one RCT, referring to a computer-gen-
erated list, performed random sequence generation. In all 
RCTs, the concealment method was not described. Three 
trials were double blinded, and one RCT was the observer 
blinded. All RCTs were assessed to have low risks of in-T
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complete outcome data and reporting bias. Overall, a mod-
erate risk was observed in the methodological quality of 
all the RCTs.

Immune response between HBsAg-1018  
and HBsAg-Eng

Despite SPRs being reported at varying time points in 
four included publications, we could extract successfully 
SPRs at 4 and 28 weeks from four publications and over 

50 weeks from three publications post first jab in this me-
ta-analysis. At four weeks post vaccination, pooled RRs 
of SPRs between HBsAg-1018 and HBsAg-Eng was 4.35 
with 3.35-5.65 of 95% CI, indicating obviously favourable 
in the HBsAg-1018 group (Fig. 2A, raw data presented in 
Supplementary Table 1). Furthermore, the maintenance of 
superior immunogenicity in the HBsAg-1018 group could 
last for no less than half a year, during which RRs at 28 
weeks was 1.23 (95% CI: 1.20-1.27) (Fig. 2B, raw data 
presented in Supplementary Table 2). However, no dif-

Table 2. Quality assessment of included studies evaluating efficacy of HBsAg-1018

Study Sequence 
generation

Allocation 
concealment

Blinding Incomplete 
outcome data

Selective outcome 
reporting

Other source 
of bias

Janssen RS (2013) Unclear risk Unclear risk Low risk Low risk Low risk /

Heyward WL (2013) Unclear risk Unclear risk Low risk Low risk Low risk /

Halperin SA (2012) Low risk Unclear risk Low risk Low risk Low risk /

Sablan BP (2012) Unclear risk Unclear risk Low risk Unclear Low risk /

HBsAg-1018 HBsAg-Eng Risk Ratio

Study or Subgroup Events Total Events Total Wight M-H, Fixed, 95% CI

Halperin SA 2012 [23] 432 1809 25 606 44.4% 5.79 [3.91, 8.57]
Heyward WL 2013 [22] 223 1123 16 359 28.7% 4.46 [2.72, 7.30]
Janssen RS 2013 [21] 14 247 16 258 18.6% 0.91 [0.46, 1.83]
Sablan BP 2012 [24] 28 205 7 204 8.3% 3.98 [1.78, 8.91]

Total (95% CI) 3384 1427 100.0% 4.35 [3.35, 5.65]
Total events 697 64
Heterogeneity: c2 = 21.41, df = 3 (p < 0.0001); I2 = 86%
Test for overall effect: Z = 11.01 (p < 0.00001) 0.1	 0.2	 0.5	 1	 2	 5	 10

HBsAg-1018 HBsAg-Eng

A

HBsAg-1018 HBsAg-Eng Risk Ratio

Study or Subgroup Events Total Events Total Wight M-H, Fixed, 95% CI

Halperin SA 2012 [23] 1772 1809 494 606 50.4% 1.20 [1.16, 1.25]
Heyward WL 2013 [22] 1064 1122 260 357 26.8% 1.30 [1.22, 1.39]
Janssen RS 2013 [21] 204 227 198 242 13.0% 1.10 [1.02, 1.18]
Sablan BP 2012 [24] 198 198 141 193 9.8% 1.37 [1.25, 1.49]

Total (95% CI) 3356 1398 100.0% 1.23 [1.20, 1.27]
Total events 3238 1093
Heterogeneity: c2 = 19.35, df = 3 (p < 0.0002); I2 = 84%
Test for overall effect: Z = 14.01 (p < 0.00001) 0.7	 0.85	 1	 1.2	 1.5

HBsAg-1018 HBsAg-Eng

B

HBsAg-1018 HBsAg-Eng Risk Ratio

Study or Subgroup Events Total Events Total Wight M-H, Random 95% CI

Heyward WL 2013 [22] 1012 1101 209 354 33.5% 1.56 [1.42, 1.70]
Janssen RS 2013 [21] 183 217 170 220 33.4% 1.09 [1.00, 1.20]
Sablan BP 2012 [24] 197 197 131 191 33.2% 1.46 [1.32, 1.60]

Total (95% CI) 1515 765 100.0% 1.35 [1.08, 1.69]
Total events t2 0.04 1392 510
Heterogeneity: t2 = 0. 04; c2 = 35.03, df = 2 (p < 0.0001); I2 = 94%
Test for overall effect: Z = 2.66 (p < 0.008) 0.7	 0.85	 1	 1.2	 1.5

HBsAg-1018 HBsAg-Eng

C

Fig. 2. Forest plot of sero-protection rates at 4 weeks (A), 28 weeks (B) and over 50 weeks (C)



Central European Journal of Immunology 2019; 44(4)

Comparative analysis of the safety and efficacy of HBsAg-1018 versus HBsAg-Eng: a meta-analysis

459

HBsAg-1018 HBsAg-Eng Risk Ratio

Study or Subgroup Events Total Events Total Wight M-H, Fixed, 95% CI

1.4.1 Local reaction
Halperin SA 2012 [23] 729 1809 207 606 17.9% 1.18 [1.04, 1.34]
Heyward WL 2013 [22] 666 1953 154 478 16.3% 1.06 [0.92, 1.22]
Janssen RS 2013 [21] 73 251 90 260 9.2% 0.84 [0.65, 1.08]
Sablan BP 2012 [24] 65 205 62 204 7.8% 1.04 [0.78, 1.39]
Subtotal (95% CI) 4218 1548 51.2% 1.06 [0.93, 1.20]
Total events 1533 513
Heterogeneity: t2 = 0.01; c2 = 5.79, df = 3 (p = 0.12); I2 = 48%
Test for overall effect: Z = 0.82 (p = 0.41)

1.4.2 Systemic reaction
Halperin SA 2012 [23] 487 1809 177 606 16.2% 0.92 [0.80, 1.07]
Heyward WL 2013 [22] 586 1953 166 478 16.6% 0.86 [0.75, 0.99]
Janssen RS 2013 [21] 85 251 95 260 10.2% 0.93 [0.73, 1.17]
Sablan BP 2012 [24] 47 205 49 204 5.9% 0.95 [0.67, 1.35]
Subtotal (95% CI) 4218 1548 48.8% 0.90 [0.82, 0.98]
Total events 1205 487
Heterogeneity: t2 = 0.00; c2 = 0.60, df = 3 (p = 0.90); I2 = 0%
Test for overall effect: Z = 2.29 (p = 0.02)

Total (95% CI) 8436 3096 100.0% 0.98 [0.89, 1.08]
Total events 2738 1000
Heterogeneity: t2 = 0.01; c2 = 15.10, df = 7 (p = 0.03); I2 = 54%
Test for overall effect: Z = 0.44 (p = 0.66)
Test for subgroup differences: c2 = 3.94, df = 1 (p = 0.05); I2 = 74.6%

0.7	 0.85	 1	 1.2	 1.5

HBsAg-1018 HBsAg-Eng

Fig. 3. Forest plot of adverse reactions

ference in immunogenicity was observed over 50 weeks, 
and RRs of SPRs over 50 weeks between HBsAg-1018 
and HBsAg-Eng was 1.35 (95% CI: 1.08-1.69) (Fig. 2C, 
raw data presented in Supplementary Table 3). In addition, 
there was obvious statistical heterogeneity of more than 
80% I2 at three different timepoints. An attempt to reduce 
heterogeneity or examining heterogenicity source was un-
dertaken by deleting an RCT enrolling CKD patients as 
subjects. However, obviously statistical heterogeneity still 
existed (data not shown), documenting subject type might 
not be heterogenicity source in this meta-analysis.

Safety

In addition to adverse reactions, local reaction (injec-
tion pain, redness, and swelling), and systemic reactions 
(fever, headache, and fatigue), three RCTs reported de-
tailed safety profiles about adverse events. Total RRs for 
adverse reactions post HBV vaccination crossed over one 
with 95% CI of 0.89-1.08, indicating no statistical differ-
ence in the incidental rate of adverse reactions between 
HBsAg-1018 and HBsAg-Eng. Despite the presence of 
moderate heterogeneity (I2 = 54%), there was a slight sta-
tistical significance (p = 0.03) (Fig. 3, raw data presented 
in Supplementary Table 4). After pooling relevant data 
according to AE, SAE, and death individually, consistent 
results with those of adverse reactions were found (Figs. 
4A, 4B, and 4C, raw data presented in Supplementary Ta-
bles 5, 6, and 7, respectively). There was no difference in 
incidental rates of AE, SAE, and death, and RRs in inci-

dental rates of AE, SAE, and death between HBsAg-1018 
and HBsAg-Eng were 1.02 (95% CI: 0.94-1.10, p = 0.14), 
0.88 (95% CI: 0.70-1.10, p = 0.83), and 1.07 (95% CI: 
0.12-9.17, p = 0.14), respectively. Moreover, no statistical 
heterogeneity was observed with p value more than 0.05.

Discussion
Various attempts have been made to improve the pro-

tective efficacy of hepatitis B vaccine. These approaches 
included additional vaccine booster, intradermal vaccine 
route, and novel adjuvant systems [11]. In some studies, 
novel adjuvant systems, such as levamisole, granulocyte 
macrophage colony stimulating factor, interferon, and in-
munoferon were proven to enhance the immunogenicity 
of HBV vaccine [25-28]. However, among patients with 
chronic diseases, the efficacy of adjuvant in HBV vaccine 
did not reach any agreement [29-34]. Four reviews on 
levamisole or GM-CSF showed that these adjuvants had 
the capability of improving the immune response against 
HBV, especially in adults with end-stage renal disease 
[29-32]. And the one performed by Fabrizi exhibited that 
thymopentin, only injected at a higher dose, significantly 
enhanced the immunogenicity of HBV vaccine [33]. How-
ever, a subsequent analysis found that thymopentin would 
have a poor effectiveness in boosting immune response 
post HBV vaccination in CKD patients [34]. To date, it is 
the first meta-analysis to examine immunogenicity of HB-
sAg-1018 containing 1018 ISS. Furthermore, unlike other 
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HBsAg-1018 HBsAg-Eng Risk Ratio

Study or Subgroup Events Total Events Total Wight M-H, Fixed, 95% CI

Heyward WL 2013 [22] 995 1968 255 481 33.1% 0.95% [0.87, 1.05]
Janssen RS 2013 [21] 195 254 198 262 32.5% 1.02 [0.92, 1.12]
Sablan BP 2012 [24] 175 206 162 206 34.3% 1.08 [0.99, 1.18]

Total (95% CI) 2428 949 100.0% 1.02 [0.94, 1.10]
Total events 1365 615
Heterogeneity: t2 = 0.00; c2 = 3.98, df = 2 (p = 0.14); I2 = 50%
Test for overall effect: Z = 0.41 (p = 0.68) 00.1	 0.1	 1	 10	 100

HBsAg-1018 HBsAg-Eng

A

HBsAg-1018 HBsAg-Eng Risk Ratio

Study or Subgroup Events Total Events Total Wight M-H, Fixed, 95% CI

Heyward WL 2013 [22] 76 1968 23 481 24.9% 0.81 [0.51, 1.27]
Janssen RS 2013 [21] 68 254 76 262 67.0% 0.92 [0.70, 1.22]
Sablan BP 2012 [24] 10 206 13 206 8.1% 0.77 [0.35, 1.71]

Total (95% CI) 2428 949 100.0% 0.88 [0.70, 1.10]
Total events 154 112
Heterogeneity: t2 = 0.00; c2 = 0.36, df = 2 (p = 0.83); I2 = 0%
Test for overall effect: Z = 1.10 (p = 0.27) 0.5	 07	 1	 1.5	 2

HBsAg-1018 HBsAg-Eng

B

HBsAg-1018 HBsAg-Eng Risk Ratio

Study or Subgroup Events Total Events Total Wight M-H, Random 95% CI

Heyward WL 2013 [22] 1 1968 1 481 35.4% 0.24 [0.02, 3.90]
Janssen RS 2013 [21] 7 254 3 262 64.6% 2.41 [0.63, 9.21]
Sablan BP 2012 [24] 0 206 0 206 Not estimate

Total (95% CI) 2428 949 100.0% 1.07 [0.12, 9.17]
Total events 8 4
Heterogeneity: t2 = 1.39; c2 = 2.13, df = 1 (p = 0.14); I2 = 53%
Test for overall effect: Z = 0.06 (p = 0.95) 0.001	 0.1	 1	 10	 1000

HBsAg-1018 HBsAg-Eng

C

Fig. 4. Forest plot of AEs (A), SAEs (B) and death (C)

systematic reviews in which HBV vaccines without adju-
vant were referred to as controls, in our meta-analysis the 
direct comparison between HBsAg-1018 and HBsAg-Eng 
was analysed.

Our results show that HBsAg-1018 is a safe and effi-
cient vaccine. The results of the safety profiles showed that 
there were no comparisons in RRs of incidence rates of ad-
verse reactions and adverse events between HBsAg-1018 
and HBsAg-Eng. Furthermore, with regard to adverse 
reactions and adverse events, no statistical heterogeneity 
between HBsAg-1018 and HBsAg-Eng was observed in 
the included studies. Interestingly, when pooling RRs of 
SAE, I2 values fell to 0. All four RCTs adopted an ob-
servational period of seven days for local and systematic 
reactions post vaccination, and long-term safety profiles 
were assessed over 50 weeks by three RCTs. Obviously, 
our results proved that HBsAg-1018 exhibited comparable 
safety profiles in the short-term with that of HBsAg-Eng. 
However, for uncommon and serious adverse events, these 
four clinical trials enrolled a small-scale population, so the 

power of this meta-analysis to detect uncommon and seri-
ous adverse events was limited. In the future, large-scale 
clinical trials can be performed in order to monitor rare 
and severe adverse events post HBsAg-1018 vaccination.

In comparison with HBsAg-Eng, HBsAg-1018 elic-
ited a superior antibody response in varying subjects. 
Moreover, the superiority persistently existed through 28 
weeks. It is well known that immunogenicity and immune 
duration are crucial for protective efficacy post vaccina-
tion. For short-term immunogenicity, compared with HB-
sAg-Eng, HBsAg-1018 elicited superior immunogenicity 
at four weeks post vaccination with a higher proportion 
of subjects up to protective antibody concentration. How-
ever, the gap in the proportion of subjects with protective 
antibody concentration between HBsAg-1018 and HB-
sAg-Eng gradually narrowed over time. And no significant 
difference in immunogenicity between the two groups was 
observed over 50 weeks. By deletion of one RCT enroll-
ing CKD patients, the heterogenicity level could not be 
reduced at different timepoints, indicating that subjects 
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might not be a heterogenicity source. The varying vac-
cination schedule, subject age, and number of injections 
might be a heterogenicity source, but the small numbers of 
eligible studies limited the subgroup analysis. The above 
results documented that HBsAg-1018 vaccination would 
stimulate robust and long-term immune response in a va-
riety of subjects.

Our results should be interpreted with caution because 
of the following limitations. First, in spite of large-scale 
sample size of 5073 subjects, the number of eligible RCTs 
was small, and there might be a great source of bias. Sec-
ond, a significant statistical heterogeneity of immunoge-
nicity among these RCTs was observed, and the source 
of heterogeneity could not be identified by just deleting 
one RCT including CKD patients. Age and the number of 
injections were likely sources.

Finally, in the presence of varying types of data dis-
play, only SRPs at 4, 28, and over 50 weeks post vaccina-
tion could be extracted without protective antibody geom-
etry mean titre. Thus, the comparison of antibody levels 
between HBsAg-Eng and HBsAg-1018 could not be eval-
uated in this meta-analysis.

Conclusions
In spite of the limitations discussed above, the results 

of our meta-analysis suggest that HBsAg-1018 has a sim-
ilar safety profile to the the licensed HBV vaccine HB-
sAg-Eng and could provide robust seroprotection against 
the HBV infection among subjects in the short-term period.

The authors declare no conflict of interest.
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