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Abstract
AIM: To determine whether or not  a low dose of HB vaccine
can be effectively used in the rapid vaccination.

METHODS: Rapid vaccination (0, 1, 2 months) with low
dose (5 µg) or routine dose (10 µg) HB vaccine was studied
in 250 subjects (130 school children and 120 university
students). Serum from all the participants was tested for
HBsAg, anti-HBs and anti-HBc at 1, 3 and 7 months after
the first dose of vaccination and all subjects were serum
HBV marks negative before the vaccination. Non-responders
to a complete initial vaccination from university students
were given an additional vaccination with 10 µg of HB
vaccine and their serum anti-HBs was tested again one
month later.

RESULTS: One month after the third dose of vaccination
(third month) sero-conversion rates and geometric mean
titer (GMTs) were significantly (P<0.01) higher in the routine
dose (resp. 89 % and 106.8) than in the low dose group
(resp. 72 % and 59.5). Sero-conversion rates and GMTs
were maintained stable for another 4 months in both groups.
After an additional vaccination to non-responders with 10 µg
HB vaccine, 17/23 subjects (13/15 from those vaccinated
with 5 µg vaccine and 4/8 from those vaccinated with 10 µg
vaccine) became anti-HBs positive, yielding similar sero-
conversion rates for both dose groups.

CONCLUSION: Higher sero-conversion rates and GMTs
were reached in those vaccinated with 10 µg HB vaccine
than in those vaccinated with 5 µg HB vaccine after a
complete vaccination with a 0, 1, 2 month scheme. But the
subjects vaccinated with 5 µg vaccine can also reach the
similar sero-conversion rate after an additional vaccination.
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INTRODUCTION
Although hepatitis B vaccine has been available for 20 years,
hepatitis B nowadays remains prevalent in the world, especially
in a majority of the developing countries. In China, 5 µg of
vaccine (Merck) has been used in the HB vaccination for
several years and acquired acceptable results. The long-term
effectiveness of low-dose HB vaccine immunization in the
infancy has been observed, but that in school children or adults
remains to be determined. It is known that protective anti- HBs
antibody titers can generally be reached  in 80-90 % of
individuals vaccinated with 10 µg vaccine according to a 0,1,
6 month vaccination scheme. Considering of the relative length
of the current HB vaccination scheme and the availability of
low dose HB vaccine in the market, it seemed, therefore,
worthwhile to test a routine dose (10 µg) vaccination in a rapid
scheme (0, 1, 2 months) compared to a low dose (5 µg)
vaccination. We here report that significantly higher sero-
conversion rates and GMTs are reached in those vaccinated
with a 10 µg dose vaccination than those vaccinated with 5 µg
dose vaccination after 3 months from the initial dose. School
children and university students showed no significant
differences apart from a more rapid response in school children.

MATERIALS AND METHODS
Two hundred and fifty subjects (130 school children aged 8-
10 years old and 120 university students aged 18-20 years old)
with negative HB marks (HBsAg, anti-HBs, anti- HBc) were
included in the study. One hundred and thirty subjects (72
school children and 58 university students) nominated as low
dose group and were vaccinated with 5 µg HB vaccine, 120
subjects (55 school children and 65 university students) named
as routine dose group  received 10 µg HB vaccine (5 µg dose
x 2) respectively according to a 0, 1, 2 month vaccination
scheme. All non-responding university students after a
complete initial vaccination series were given a fourth dose
with 10 µg HB vaccine at the 8th month. All injections were
given intramuscularly at the site of  deltoid muscle. The HB
vaccine used in this study is 5 µg yeast recombinant HB vaccine
(Lot no: 2990104-1, from Merck), provided by Kangtai
Biological Pharmaceutical Company, China.
     Blood samples that were collected from all vaccinees for
three times performed were used to detect serum anti-HBs
(Ausab EIA, No 642841 M401) at month 1, 3 and 7 after the
first dose of vaccination respectively. The third month serum
specimen from all non responders after the initial vaccination
was tested for HBsAg and anti-HBc by ELISA (Lizon Kit,
China) in order to make sure that they are real no-responders
to HB vaccine and not HBV carriers. Those with negative tests
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received a fourth dose of vaccine at  8th month after vaccination
and were again tested for serum anti- HBs one month later.

RESULTS
128/130 subjects in low dose  group were tested for serum
anti-HBs levels one month after the first dose of vaccination
and only 114 subjects were available for the test one month
after the third vaccination. The anti-HBs sero-conversion rate
and GMT in this group was 71.9 % and 9.5 respectively (Table
1). 116/120 subjects in the routine group were tested for anti-
HBs levels one month after the first dose of vaccination and
only 110 subjects were available for the test one month after
the third dose of vaccination. A significantly higher anti-HBs
sero-conversion rate (89.1 %, P<0.01) and GMT (106.8,
P<0.01) in routine dose group were observed after the third
dose of vaccination compared with that in low dose group. At
the seventh month the sero-conversion rate and GMT persisted
at similar level to that after the second dose of vaccination.

Table 1  Serum conversion rate and GMT induced by low and
routine dose of vaccines

Dose of             Time after             n           Sero- conversion           GMT
vaccine          first injection                                rate  (%)

5 µg                     1st time               128                    12.5
                             2nd time              114                   71.9                      59.5
                             3rd time              113                    69.9                      58.5
10 µg                   1st time               116                    19 .0

               2nd time              110                    89.1b                   106.8
                             3rd time                98                    91.8b                     94.6

bP<0.01 vs. 5 µg group.

    Twenty three non-responding university students (15
vaccinated with 5 µg vaccine and 8 with 10 µg vaccine) were
given a fourth dose of 10 µg HB vaccine after completion of
the initial vaccination. Of these individuals, 13/15 non-
responders in the low dose group and 4/8 non-responders in
the routine dose group responded with anti-HBs one month
after the additional dose. As a result of this additional
vaccination, serum conversion rate in the low dose group was
nearly similar to that in the routine dose  group (95.2 % vs
92.9 %, Figure 1).

Figure 1  Seroconversion rate before and after a booster.

DISCUSSION
Since the introduction of hepatitis B vaccination in the early
1980s, the safety and immunogenicity of the plasma-derived
and yeast-derived hepatitis B vaccines have been well
demonstrated[1-12]. However, the disease remains a global
problem. The failure of obtaining a complete 3 doses HB
vaccination due to the length of the scheme probably

contributes to the current prevalence of hepatitis B in the
developing countries. Clearly, the protection against hepatitis
B could be improved if a shorter vaccination regimen of
achieving protective anti-HBs levels in >90 % of vaccinees
was available. Our results clearly showed that with a rapid
vaccination scheme (0, 1, 2 months) using 10 µg HB vaccine,
serum anti-HBs levels can be induced, while it can not be
reached by using 5 µg of HB vaccine. The similar results were
also reported previously by Carlsson et al[13] who vaccinated
some medical staff and compared the effects of intramuscular
(I m, 20 µg.) vaccination with the low-dose intradermal (i d,
2 µg) vaccination on their early sero-conversion rates  according
to a 0, 4, 8 week scheme or to an accelerated 0, 2, 6 week
scheme. He concluded that when a rapid protection against
hepatitis B virus (HBV) infection was needed, such as the post-
exposure prophylaxis, low-dose i.d. vaccination schedule could
not be used.
     A study on evaluating the potential for developing rapid
seroprotection was performed by Young et al[14], beneficial
results of a one month/two dose regimen with a novel triple
antigen vaccine (Hepacare) have been achieved[14]. These
results confirmed that an accelerated vaccination could be
achieved with appropriate vaccinating protocols.
      Low-dose vaccination has been proposed as a cost-saving
strategy to implement mass vaccination of neonates with HB
vaccine world-wide, particularly in developing countries. In a
previous study, Shokri F compared the effectiveness of three
doses of recombinant HB vaccine (Heberbiovac) in three
different doses, among three groups of healthy Iranian
neonates. His results showed that there were no significant
differences in sero-protection rate and GMTs between the 10
and 5 µg dose recipients. Both parameters, however, were
significantly lower in neonates vaccinated with a 2.5 µg vaccine
dose[12]. Leroux-Roels G observed the immunogenicity and
reactogenicity profiles of different doses of Engerix-B(R) (10
microg hepatitis B surface antigen) and Recombivax (R) (5
microg hepatitis B surface antigen), on a 0, 1, 6 month schedule
in healthy adolescents. One month following the third dose of
vaccination, seroprotection rates of Engerix-B and Recombivax
vaccination were similar but the geometric mean titer was
significantly higher in those vaccinated with Engerix-B than
that with Recombivax[15]. Similar results were also reported
that higher immunogenicity is usually related with higher
vaccine dosages, especially in older adult population[13-18]. Our
results showed that a higher dose (10 µg) of vaccine can induce
much higher sero- conversion rate and higher GMTs compared
with the reduced dose (5 µg) vaccination whereas the GMTs
can be sustained for at least 5 months in both groups after the
primary vaccination.
      In most studies on immunocompetent subjects, 5 % to 10 %
vaccinees failed to respond to HB vaccination. The possible
reasons for lack of adequate antibody response have been well
reported[16-22]. In order to confirm if the reduced dose of HB
vaccination could cause a higher rate of non- or hypo-response
to HB vaccine, we gave all non-responders an additional dose
after the initial HB vaccination scheme and one month later,
the majority of them converted into anti-HBs positive. The
final sero-conversion rates of non-responders in low dose
group and routine dose group were  95.2 % and 92.9 %
respectively, showing  that it is rather a hyporesponse to a
lower dose of HB vaccine than a non-response as found earlier
[23-31]. Based on the results, we conclude that it is better for
adults to choose 10 µg HB vaccine, especially when a rapid
vaccination program is needed.
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