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Rate of Acquired Immunity in Dental Students after Hepatitis B
Vaccination
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ABSTRACT
Background: Triple-course vaccination against hepatitis B might sometimes fail to increase antibody

titers or maintain it at sufficient levels. The aim of this study was to evaluate the rate of seroprotec-
tion in dental students after receiving recombinant hepatitis B vaccine.
Methods: Anti-HBs levels of 124 dental students who had received triple-course hepatitis B vagcines
(scheduled at months 0, 1, and 6) were examined. Fitd@® mlU/ml were considered as protective.
Associations between age, gender and duration of being vaccinated with the titer of anti-HBs were
assessed.
Results: The participants’ mean age was 24 + 1.3 years and 93% of them were female. The time

passed from receiving the final dose was 3.5 + 1.4 years. Fifty four percent of the students had pro-
tective immune response (95% CI 45.2% to 62.8%), 24.2% had positive but weak immune rg@sponse
(anti-HBs titer was between 10 and 100 miU/ml), and the rest of the subjects (21.8%) were seronega-
tive after receiving routine HBV vaccination.
Conclusion: There was a considerable rate of failure in achieving or maintaining acceptable titer le-
vels following routine vaccination against HBV. Hence, determining serum anti-HBs titer after vac-
cination is recommended.
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Introduction

Hepatitis B vaccine sometimes may fail to produce positive™ effects. The time duration passed since
sufficient rates of seroprotectior.However, it is receiving the vaccine was also correlated with de-
known as the best method for prevention against creased anti-HBs titefs:**

hepatitis B and is necessitated by numerous inter-  Diverse results have been reported regarding
national organization$although there are certain  the intensity of immune response following triple-
controversies over significance of individuals’ course vaccinations>**'® Since dentists are
immune system competency for protection. Be- among high-risk populations, assessment of their
sides the anti-HBs tité€rmany conditions might immunity against hepatitis B is of importance. This
affect the immunocompetence state. Sttess, study has evaluated the rate of proper immune re-
age¥®2excessive body mass ind®¥, chronic sponse following triple-course vaccination in den-
disease$,and smoking might affect the vaccine  tal students during 2007 and 2008.

efficacy. Male gender has been shown to have

negativé® and positive' effects on anti-HBs le-  Materialsand Methods

vels. Also age might have both negaliv¥ and Through this descriptive cross-sectional study, an-
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ti-HBs titers of 124 dental students studying at square test.
Azad University, Dental Branch of Tehran were
assessed in 2007 and 2008. The sample size wadResults
estimated by adding 20% to the size of a similar From 355 students who were asked to participate,
study (n = 102¥.the participants were sequentially 163 agreed. Twelve participants were excluded
approved according to the inclusion criteria: them after filling the questionnaires. From the remaining
being in semester 7 or higher, receiving all vaccine subjects, 27 did not bring the test results. The sub-
doses on the exact intervals (0, 1 and 6 months) jects’ age varied from 22 to 26 years (24 + 1.3).
and at least one month must have been passed fromhey composed of 115 females; and 3.5 + 1.4
the completion of the vaccinatidriThe exclusion years had passed from receiving the final dose of
criterion was the history of any booster doses re- the vaccine.
ceived. All the participants signed the informed As Figure 1 shows, 54% (95% CI 45.2% to
consent forms beforehand. Data were collected by 62.8%) of these students produced high immune re-
filling questionnaires in addition to an examination sponse (anti-HBs> 100 mlU/ml), while 24.2%
of anti-HBs titer using available commercial en- showed positive but poor immune response (anti-
zyme immunoassay (EIA) kits. HBs between 10 and 100 miU/ml), and 21.8%
The HBV recombinant vaccine (Euvax B, LG showed no immune response (anti-HBs < 10
Chemicals, Korea) had been administered with miU/ml). Additionally, the Chi-square test showed a
intra-muscular (deltoid) injection method at the significant difference between the genders (Table 1).
university in previous years. The state of immunity
was considered having anti-HBs100 miU/ml
whereas weak positive immune response was re-
garded as 100 > anti-HBs 10 mlU/mI*"*® The
students’ anti-HBs titers were examined in a pri-
vate laboratory. Quantitative variables age, years
of attending the dental school, and the time passed
from the third dose) were classified into two
groups, less and greater than the rounded mean
value of each factor (cut-offs were determined
from the means: 24 years old, 5th studying year
and 2 years passed from the last dose, respective-
ly). The rates of the good and the poor immunity
responses were recorded and probable associations
between immunogenicity and the students’ demo- Figure 1. The prevalence of anti-HBs titeks100, be-
graphic data were statically assessed by a Chi- tween 10 and 100, and < 10 miU/ml.

Perfect
Immunity
54.0%

Weak
Positive
24.2%

Table 1. The contingency table between the two levels of immune response and demographic data

Compared Anti-HBs 2 100 Anti-HBs < 100
Variables groups mlU/ml (%) mlU/ml (%) P value
n =67 n =57
<24 yrold 35.8 36.8
>0.9
Age > 24 yr old 64.2 63.2
Female 97 87.7
<0.
Gender Male 3 123 0.05
. < 5th year 16.4 19.3
> 0.
Studying years > 5th year 83.6 80.7 0.7
Duration passed <2 years 3 8.8 5 0.2
from the 3rd dose > 2 years 97 91.2 '

The Chi-square test was used to calculate the P value. For every variable, the total sum of each column makes 100%.
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Discussion

er, the male gender had a relatively strong effect on

Although some studies have stated that the decline immune response which was detected even through

in anti-HBs titer does not necessarily indicate a lack
of protection against hepatitis°B’ evaluating anti-
HBs is still the most cost-effective protection pre-
dictor. The findings of this study might indicate a
considerable rate of failure to acquire (or maintain
long after vaccination) necessary levels of immune
response among dental students (anti-HBs in 46%
of students < 100 miU/ml and in 21.8% < 10
mIU/ml). This is in harmony with the results of Ra-
jabipouf which reported 44% failure to produce
necessary rates of immune response, Talehd
reported 63.7% failure (34.3% weak, and 29.4% no
response), Chan et Hiwith 57.1% failure rate,
Ramezani et df and Sivarajasingam et @aWwho
reported 13% to 15% rates for titers < 10 miU/ml
respectively. However, Koff et akeported a higher
rate of anti-HBs < 10 mlU/ml (67%). This might be
attributable to the different timings in receiving the
third doses. In addition, Estevez et'alVelu et
al.* and Van Damme et df reported much lower
rates of failure € 3%), which might be rooted in
short-term evaluations of anti-HBs titer in those stu-
dies. However, Zanettreported 5% prevalence of
less than 10 mIU/ml titers after 10 years, which dif-
fered from the findings of this and several other stu-
dies.

Although controversies exist, this is now ac-
cepted that anti-HBs antibody titers greater than 10
mIU/ml may suffice to protect against hepatitis B
infection® The present study considered titers
100 mlU/ml a sufficient seropositivity for dental

such a sample; although 12.3% of the subjects with
< 100 miU/ml titer rates were male, only 3% of
those with> 100 mlU/ml were male, which implies
that the male gender might negatively affect the
immune response.

No significant relationship was found between
the level of anti-HBs and the other two parameters,
age and the duration of being vaccinated. It was
probably because of small differences in partici-
pants’ age and the duration of being vaccinated in
the present study. Moreover, due to the absence of a
significant association between the duration of be-
ing vaccinated and the level of titer, probably it
might be concluded that this brand of vaccine might
produce stable levels of seroprotection during two
years.

This study was limited by some factors. Only
two male participants confirmed that they smoked
cigarettes; hence, the variable smoking was omitted.
Also, since most of the data pieces were collected
by filling the questionnaires, there might be bias
factors such as forgetting the exact vaccination
times. However, since the dental school at which
this study was established obliges the students to
receive all the vaccine doses on a regular basis,
there might be a low possibility to forget a dose. On
the other hand, because the university did not forbid
previously vaccinated students to receive it again,
there was a possibility for students to have boosters.
Furthermore, the university did not provide any
written vaccination record to the students to confirm

students; however, the percentage of the sampletheir state of vaccination on the exact intervals. Last
with immune responses between 10 and 100 but not the least, quality standards for hepatitis B
mIU/ml was also reported to increase the compara- vaccines require at least 95% seroprotection in vac-
bility of the results with those studies in which titers cinated healthy adults (defined as >10 miU/ml, if
> 10 had been defined as proper seroprotection. measured 1-3 months after the last dose full sche-
Nevertheless, the cut-off point used to dichotomize dule)?® Therefore, in this population of healthy
the immune response was 100 mliU/ml. Therefore, young adults this was certainly to be expected.
the results of this study regarding the significance of However, only 78.2% of the sample produced such
corresponding variables should be cautiously inter- a response to the used vaccine. This might be due to
preted and compared with the other studies which probable unfavorable storage conditions, possible
had used other cut-off points such as 10 midfmi. near expiration dates of vaccines, probable HBsAg
The finding of this study concerning the negative positivity (implying acute/chronic infection) or anti-
association between gender and seroprotection wasHBc positivity (implying previous infection) in the
consistent with other studié®’ Nevertheless, be-  students which might negatively affect antibody
cause of the small number of male participants, this production after vaccination, and that such titer
should be approached with caution. The females waning after few years might be natural in many
were 93% of the sample which might reduce the cases, because a comparatively long time had been
impact of the male gender on the findings. Howev- passed since the last dose of the vacting!>*
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These results may accentuate on the need to receive B infection after vaccination with recombinant hepa-

additional doses to achieve acceptable levels of anti-
HBs titer after few years.

Conclusion

Since the results showed a significant decline in the
anti-HBs titer of the dental students, along with un-
derstanding that anti-HBs may reach acceptable le-
vels by receiving extra doses, measuring anti-HBs
and receiving additional doses (if necessary) is rec-
ommended.
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