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Long-term persistence of immunity after hepatitis B vaccination: Is this substantiated
by the literature?
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ABSTRACT
Hepatitis B vaccination is held to provide life-long protection against hepatitis B virus (HBV) infection, but
evidence for this notion remains wanting, since no studies have assessed the vaccinees in their fourth decade of
life. Indeed, there are several reports indicating that despite vaccination in infancy, the prevalence of HBV
infection still increased with age in the vaccinees, and that both anti-HBs titer and anamnestic response declined
with age. Clearly it is time to clarify the long-term protection conferred by vaccination in infancy, and to
implement remedial measures such as booster doses of vaccine in subjects without immunoprotection.
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Sir,
The report by Trevisan1 and his comments on my earlier

review2 reflected precisely the current confusion about the lon-
gevity and protection of the hepatitis B vaccination program.
First, Trevisan used data from Italy, where the prevalence of
hepatitis B virus (HBV) infection is low relative to places such
as Asia, so that the likelihood of exposure to HBV and horizon-
tal transmission after infancy in vaccinated children would be
comparatively lower. Second, the Italian mandatory vaccination
against HBV introduced in 19913 was applied to adolescents as
stated by Trevisan.1 If this was the same program that was
applied to the 6945 medical school students and health profes-
sionals aged between 18 and 68 y in Trevisan’s report,1 the
interval between the age of vaccination and the age of testing
for immunity or infection, which was not revealed, must have
been quite short and probably within a decade for the majority
of the study subjects. As the duration of protection cannot be
estimated, any claim of longevity or persistence of immune
protection conferred by vaccination in infancy cannot be sub-
stantiated. Third, the data provided by Trevisan included only
subjects with serological evidence of past HBV infection, but
no data on anti-HBs titer or anamnestic response on the rest of
the cohort was provided, so that the report still did not consti-
tute proof that the HBV vaccination in infancy confers protec-
tion up to adulthood. Finally, the message of my review2 was
not an allegation of lack of efficacy of the hepatitis B vaccine,
but rather that we should establish the duration of immunopro-
tection induced by the HBV vaccine, and to provide remedial
actions such as booster doses if longevity of protection cannot
be ensured.

Indeed, a careful review of the literature does not provide a
reassuring picture. In completed vaccinees, anti-HBc seroconver-
sion has been found in 1.5% from 3–15 y of age4 and in 8% 15 y
later,5 even though none of the subjects in these reports became

chronic carriers at the time of the study. In Taiwan, 1.3% and
4.5% of complete and incomplete vaccinees respectively were
HBsAg positive at age 2–6 y,6 and 1.3% to 3.5% of immunized
infants becameHBsAg carriers 15 y later.7 In rural Gambia, vacci-
nation reduced the HBV carriage rate to 0% (0/472) at the age of
1–4 years, but it became 2.1% (4/192) at age 20–24 y.8 Among
Aboriginal adolescents, active and past HBV infection was found
in 11% and 19% respectively despite complete vaccination in
infancy.9 In Hong Kong, the prevalence increased significantly
from 0.9%, 2.3%, 4.3%, to 5.5% among first-year university stu-
dents born after the introduction of vaccination, who were aged
� 18, 19, 20, and� 21 y respectively.10 In Pakistan, HBV infection
increased from 13.39% among subjects aged 11–20 y to 34.93%
among subjects aged 21–30 y.11 In Korea, the weighted age-spe-
cific prevalence increased from 1.9% in adolescents to 4.9% in
those in their 20s.12 Therefore low prevalence in children and
adolescents is not synonymous with similarly low prevalence in
adults in the same population residing in endemic areas.

It is important to realize that unless routine postvaccina-
tion serological testing (PVST) is performed, it remains
unclear what proportion of the complete vaccinees is actu-
ally protected, as one earlier study found that 22.9% of vac-
cinated children had undetected antibody levels.13 Routine
PVST in the US demonstrated that 5.3% of 8654 HBsAg-
negative infants born to HBsAg positive mothers failed to
respond to a primary series, the incidence increased from
2% to 21.6% with PVST at 1–2 months and 15–16 months
respectively.14 Experience in Hong Kong similarly demon-
strated in 160 children born to HBsAg positive mothers
that 22.5% had anti-HBs at <10 IU/mL, and one of these
children (0.6%) became HBsAg positive, when tested at the
age of 18–24 months.15 There is no dispute that following
vaccination, antibody titer also falls with age, as shown in a
study on 640 children with complete vaccination and born
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to HBsAg positive mothers that protective anti-HBs
dropped from the initial 93% to 70%, 40% and finally 25%
when tested at 5, 10, and 15 y of age respectively.4 Another
study also found that the percentage of protected individu-
als decreased with time with significant reduction of anti-
HBs GMT after 5 y to reach 10 mIU/mL in about 15 years’
time.16 The worst scenario was in Micronesians, as only
7.3% of uninfected individuals vaccinated at birth had anti-
body protection.5 But more importantly, decreased seropro-
tection can be associated simultaneously with decreased
HBsAg carriage. In Taiwan, among new university entrants
studied in 2005 and analyzed by birth before July 1984, July
1984-June 1986, and from July 1986 respectively, the posi-
tive rates for HBsAg were 8.7%, 3.2%, 1.7%, and that for
anti-HBs were 61.2%, 72.6%, 46.5%, while non-protective
level of anti-HBs increased from 11.9% for birth-year 1984
to 48.2% for birth-year 1987 students.17 Another survey on
first year nursing students found that while HBsAg positiv-
ity decreased from 4.9% in 2000 to 2.1% in 2006, anti-HBs
also decreased from 77.1% to 39.7%, but both tests being
negative increased from 18.0% to 58.2%.18 In Hong Kong,
80.2% of 212 university entrants aged 17–23 y who had
received neonatal vaccination were both HBsAg and anti-
HBs negative, and although HBsAg was found in only 0.9%,
a weak or absent anamnestic response was found in 43%.19

The critical issue about universal HBV vaccination is not
whether it is effective in protecting children from HBV
infection, but whether its protection can endure into adult-
hood, even if not lifelong. As natural pregnancy is only
achieved with unprotected intercourse, prevalence of HBV
infection in the obstetric population would serve as a reli-
able indicator of the extent of vaccine protection. Therefore
our finding that HBV infection increased from 2.3% at
age � 16 y to peak at 8.4% at age 25 y among young moth-
ers born in Hong Kong following the implementation of
hepatitis B vaccination in infancy20 raises the concern about
the persistence of protection induced by vaccination in
infancy. Instead of arguing about whether vaccination indu-
ces long-term protection, it is more important to ensure
that vaccination does provide long-term protection. As uni-
versal hepatitis B vaccination was introduced around 3 dec-
ades ago in many countries, it is time to study the
immunoprotection among the vaccinees so as to provide
the evidence or otherwise of persistent vaccine protection.
While still waiting for the answer, we should not be com-
placent but to consider booster doses especially in adoles-
cents and young adults who are deemed to be at increased
risk of horizontal transmission of HBV infection.
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