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Abstract

Immunization against hepatitis B virus (HBV) has proven to be highly effective and
led to significant reduction of new infections worldwide. However, protective
immunity measured by anti-HBs titers may decrease to critical levels in the years after
basal immunization, particularly in case of exposure to HBV variants different from
the vaccine strain. We tested 400 Palestinian children between one and 19 years of
age for their anti-HBs titer, challenged the immune memory of those with low or
absent anti-HBs with two types of hepatitis B vaccines and determined thereafter the
anti-HBs titer. At the age of one, 92.2% of the children presented with-protective anti-
HBs titers (>10mIU/ml) with the majority having >100 mIU/ml. Protective immunity
was still high at ages two (87.5%) and four (95%), declining by age five and six (from
69.2% to 66.7%) and down to an average of 39.8%. between the ages of seven and
nineteen. 160 children with a nonprotective or low immune response challenged with
either the yeast-derived Engerix=B or the mammalian cell-derived preS1-containing
Sci-B-Vac vaccine showed an-anamnestic immune response. 92.4% and 85.9% of the
children challenged with one doese Sci-B-Vac and Engerix-B presented with anti-HBs
titers >100 mIU/ml respectively. Our results reveal that vaccine-induced protective
anti-HBs titers against. HBV decrease rapidly beyond the age of six in Palestinian
children, but can be strongly enhanced with a single booster vaccine dose,
independent of brand and antigen composition. Our data suggest that a booster

vaccine dose against HBV during school years may be useful.
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Introduction

The best prevention of hepatitis B virus (HBV) infection is achieved through routine
vaccination of infants. The earliest vaccination program against HBV infection was
launched 1984 in Taiwan,* while a worldwide implementation was recommended by
WHO in 1992. The global coverage rate with three vaccine doses reached 79% by the
end of 2012.2 As a consequence, the rate of HBsAg positive children is declining
rapidly, especially in highly endemic areas such as Taiwan, China and.-among native
Alaskans,*® but also in less endemic areas like Italy.® Failure of immunoprophylaxis
in infants occurs in 10 - 30 % of newborns from HBV positive mothers‘and is mainly
attributed to high viral load of HBV (>10" copies/ml).” “Another reason for
breakthrough infection is the selection of vaccine escape mutants in vaccinated
individuals.®*°

The first available hepatitis B vaccine was plasma-derived, which was later
replaced by the recombinant vaccine currently used worldwide.'* The widely used
brands Engerix-B (GlaxoSmithKline, Belgium), RECOMBIVAX HB® (Merck,
USA) and many other local brands consist of the small (S) protein of the HBV surface
antigen (HBsAg) and are expressed in transformed yeast cell cultures. These vaccines
result in comparable  protective immunity.*? Beside these popular vaccines, the
mammaliancell-derived Sci-B-Vac (SciGen, Israel) was recently introduced in some
countries including Israel. In addition to the S protein of the HBV envelope it contains
the-middle and large surface proteins with preS domains,*® and has been accredited to
elicit a more rapid and higher antibody response than the yeast-derived HBV
vaccines.'* > Furthermore, it was able to induce a protective response in previous

non-responders to the yeast-derived vaccine.’® More recent preliminary findings
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suggest that it protects passively immunized newborns from HBV positive mothers
more effectively than Engerix-B."’

Generally, administration of the vaccine in either form results in protective
antibodies in early stages of life, but maintaining the protective immunity among
vaccinees in late childhood and adulthood raises issues regarding the introduction of
booster HBV vaccine.'®#? In contrast, other studies have shown persistence of
immunity for periods of 9-15 years.?*® Until today, there is no recommendation for
booster vaccination with HBV vaccine.?® Nevertheless, mounting evidence suggests
clinically silent breakthroughs are more frequent than believed;® " and that they often

h?®2° as well as later in life.>® The

result in occult HBV infection, both soon after birt
long-term consequences of these seemingly innocuous infections are unknown but the
ability to reactivate under severe immunosuppression has been observed.®* A recent
observation on new HBV infections in US:blood donors suggests that 10 mlIU/ml anti-
HBs protect even against inapparent infections by the HBV genotype A2, which is the
basis for the current vaccines. Protection against heterologous HBV genotypes
requires higher titers of anti-HBs exceeding 100 mIU/ml. * These higher titers,
however, are rare'in young-adults who were vaccinated in early childhood.*

As described in the discussion, studies in various regions of the world found
highly divergent seroprotection rates in children of different age groups, who were
vaccinated soon after birth. The outcome of the hepatitis B vaccination campaign in
Palestine was unknown yet. We initially tested a small group of children born to
HBsAg positive/negative mothers for anti-HBs. The observation of low anti-HBs
titers among these children led to this comprehensive study. Here, we present the first

long-term follow-up of the anti-HBs titers among Palestinian children vaccinated

against HBV in early childhood. Furthermore, we present the results of booster
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vaccination, which we introduced to those children with anti-HBs titers below
100mIU/ml. Since it was unknown whether children without current protective anti-
HBs levels were ever good responders, we included the Sci-B-Vac in the booster as it
is presumably more immunogenic than the conventional Engerix-B.*" *4*® 3 This was
also an opportunity to test whether one dose of Sci-B-Vac would be able to boost the

immune memory induced by three doses of Engerix-B.

Results

Study population. A sample of 400 children was recruited from different parts of the
West Bank districts with the following distribution: Hebron and Bethlehem districts
24%, Jerusalem district 36%, Ramallah 39%. Three children were from Nablus and
three were from Gaza strip, but currently living in Ramallah. The overall female to

male ratio was 1.07.

HBsAg and anti-HBc status in children of HBsAg positive mothers.
Twenty-three childrenwere offspring of ten HBsAg positive mothers. All 23 children
tested negative for HBsAg, with the exception of one child (12-year-old); 22 children

tested negative for anti-HBc.

Anti-HBs titers of the children before booster injection. The anti-HBs
geometric mean titer (GMT) was highest among the one-year-old children (257
miU/ml) (Table 1 and Figure 1), which is probably a moderate underestimation as
16 of the 77 one-year-old children presented with anti-HBs >1000 mlU/ml (Table 2).
Thereafter, anti-HBs GMT declined gradually down to 24 miU/ml by the age of five.
This initial decrease in the GMT in relation to age was significant (P value <0.0001).

GMTs fluctuated later at low levels between 2.0 and 29.5 mIU/ml with large standard



Downloaded by [King Fahd University of Petroleum & Minerals] at 10:00 27 May 2015

deviations (ages 6-19 years, Table 1). Out of the 323 children older than one-year,

only two presented with anti-HBs >1000 miU/ml.

The percentage of protective anti-HBs titer (>10 mIU/ml) was highest among
the four-year-old children (95%), followed by the one-year-olds (92.2%) and the two-
year-olds (87.5%) (Table 2). The rate of protective anti-HBs titers was similarly high
at ages, three, five and six years (69.2, 69.2 and 66.7%) (Table 2). Thereafter, the
percentage of protective immunity declined and fluctuated between 12.5 and 65.2 %

with a mean of 47 % (Table 2).

Anti-HBs titers of children after booster injection. Out of 165 children
challenged with Sci-B-Vac and 92 challenged with Engerix-B, 94 and 66 returned for
testing respectively. Regardless of the vaccine type used for challenge, most children
exerted anti-HBs titer >100 mIU/ml after the challenge (Figure 1, Figure 2A, B and
Table 3A, B). In case of children with non-protective anti-HBs titers and one booster
dose, 87.7% of those challenged with Sci-B-Vac and 77.7% of those challenged with
Engerix-B produced anti-HBs titers >100 mlU/ml (Table 3A, B). The one-dose
challenge results were even as high as 97% for Sci-B-Vac and 93.8% of Engerix-B
for childrenwith. a ‘pre-challenge titer of 10-<100 miU/ml (Table 3A, B).
Nevertheless, this difference was not statistically significant (p=0.736). Only four
(2:5%) of the 160 children did not show a clear booster reaction. None of the children
challenged with Sci-B-Vac remained in the non-protective anti-HBs titer zone, while
this was observed in one single case challenged with Engerix-B. Three doses
challenge with either vaccine type (Eleven with Sci-B-Vac and six with Engerix-B)
resulted in post-challenge anti-HBs titers >100 mlU/ml in all children. However,
ANOVA independent sample test did not show a significant difference in the anti

HBs mean titer related to the number of challenge doses (p= 0.287).

6
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There was no trend in post-challenge anti-HBs GMT related to age (Figure 1;
p=0.392). An average of 241-fold and 124-fold increase in anti-HBs GMT was
produced in children following challenge with Sci-B-Vac and Engerix-B respectively,
a difference with no statistical significance (p=0.175). While none of the 160
challenged children had anti-HBs titer above 100, 43% of them presented with titers
>1000 miU/ml thereafter. Thus, the true GMT and the corresponding titer increase

may be higher after the booster than indicated in Figures 1 and 2.

Independent of vaccine type, the one dose challenge resulted in asignificant
association between post- and pre-challenge anti-HBs titers (p-value=0.000 for Sci-B-
Vac as well as for Engerix-B). Scatter plot analysis of one dose e¢hallenges are shown
in Figure 2A (Sci-B-Vac) and Figure 2B (Engerix-B). Correlation coefficient was

higher for Engerix-B booster (r=0.491) than that for Sci-B-Vac (r=0.381).

ANOVA test showed no significant difference in GMT of anti-HBs pre- and
post-challenge between children born.to HBsAg positive mothers and those born to
negative mothers (p=0.056 and.0.175 respectively). There were also no significant
differences in GMT. of anti-HBs between genders pre- and post-challenge (p=0.283

and 0.366 respectively).

We performed ANOVA analysis on siblings from 27 families to test whether
differences in GMT of anti-HBs could be attributed to specific families or family
members; the test results both before and after challenge as well as in the fold

increase were not significant (p= 0.144, 0.221 and 0.687 respectively).
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Discussion

In Palestine, hepatitis B vaccine was introduced into the expanded program of
immunization (EPI) in 1992-1993. The current coverage rate is 94.8% throughout
Palestine (Ministry of Health, PHIC, Health Status in Palestine 2012, July 2013). The
prevalence of HBsAg was found to be 3.5% in the general population and 3.8%:in
blood donors for the Gaza strip; ** an accurate population based survey for the West
bank is not available. According to laboratory records from 2007-2012 of Al-
Makassed Islamic Charitable Hospital (MICH), the referral hospital in Palestine, 738
(2.02 %) of 36,512 patients tested positive for HBsAg (data kindly provided by Mr.
Sabri Baraghithi, director of the Central Laboratory, MICH, East-Jerusalem,

Palestine).

Our data show a clear decline in the mean anti-HBs titer over the first 5-6
years among Palestinians vaccinated as infants with continuously low levels after the
age of six, which is in line with earlier reports from other countries. Seroprotection
rates for different age groups in follow-up studies reported from different countries
were compared with.this study and summarized in Table 4. The 90% seroprotection
rate detected-at the end of the first year of life declines by age in all studies, with
considerable differences from region to region (Table 4). Highest rates of
seroprotection have been reported from Hong Kong and Germany, lowest from
Alaska and Micronesia (Table 4). These strong regional differences may be explained
by genetic or acquired factors, but they may also be caused by methodological and

statistical variations.

A strong increase in both, anti-HBs titers and seroprotection rate was observed

after a single vaccine challenge dose in the different age groups, which indicates the
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existence of an anamnestic immune response even after 16 years. The rate of
detectable booster reactions was remarkably close to 100% in this study, which is in
accordance with earlier reports, % > % byt in contrast to other studies, where
anamnestic response was lower and ranged from 51% to 87% 2°%%2*, The reason for
the lower success of booster injections in the latter studies is not clear, but it may be
due to primary undetected vaccination failure. Interestingly, one study reported a
slightly less successful response among plasma-derived primary vaccinees when
boosted with a recombinant vaccine in comparison to those primarily vaccinated with

the recombinant vaccine.®

This is the first report to present results of Sci-B-Vac challenge of waning
immunity in children vaccinated with three doses of Engerix-B. Remarkably, a single
dose of Sci-B-Vac was able to boost the immune system as efficiently as Engerix-B,
despite the differences in the antigenic components of the vaccines and the antibody
epitopes triggered. Sci-B-Vac does not contain unfolded non-protective epitopes of S
protein and has the protective preS1 epitopes of HBV. Both vaccines, however,
contain protective S epitopes, which were obviously stimulating the immune response
to Sci-B-Vac after the basal immunization with Engerix-B. It should be noted that the
anti-HBs assay AxSym uses mammalian cell-derived S protein without preS and,
thus, detects preferably protective S antibodies. It has been reported earlier that Sci-B-
Vac (also known as Bio-Hep B) causes enhanced antibody responses in low
responders to conventional yeast derived vaccine, i.e. Engerix-B, *° and is able to
induce preS1 antibodies in newborns. *° Our data does not provide evidence for a
significant difference in anti-HBs response attributed to vaccine type (p=0.736),
however, it does not exclude a superior protection efficacy of Sci-B-Vac as recently

suggested by Saed et al..*’
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In contrast to other studies > 2! our results did not suggest that mounting an
anamnestic immune response was age dependent (p=0.392). In line with Zanetti et
al.,”® but contrary to McMahon et al.*, anti-HBs immune response in our study was
not gender dependent either (p=0.283, pre-challenge and p=0.366, post-challenge).
Furthermore, we were unable to detect a significant difference in anti-HBs titer
between a single dose or three booster doses (p=0.287), contrary to Wang and Lin, ?
who concluded that a single booster dose does not induce a sufficient anti-HBs

response in adolescents with pre-challenge anti-HBs below 10 miU/ml.

Although it is generally accepted that the anti-HBs titer.-declines with
increasing age, booster injections are not recommended for the general population
even in highly endemic regions and when anti-HBs is <10 mlU/m|.> & 4% %3
Fitzsimons et al.’® argue that the immunological memory for HBsAg outlasts the
presence of anti-HBs. Other studies show that T-cell responses exist, even when
diagnostic kits fail to detect anti-HBs.** Other studies on chimpanzees by Ogata et
al.”® suggested that the T-cell-response alone cannot prevent HBV infection but can
mitigate its course and. facilitate a rapid recovery. The important role of anti-HBV
envelope antibodies in the protection against HBV infection is suggested by the
possibility to passively protect even after HBV exposure and by the high rate of HBV
reactivation‘in immune patients who need B cell depletion because of immunological
disorders while T cell depletion usually does not lead to reactivation in HBsSAg
negative patients.*°

While public health authorities nowhere consider boosters necessary for the
general population, some European countries, e.g. Germany, recommend re-
vaccination of people at high risk presented with anti-HBs titer <100 miU/ml

elucidating the goal to prevent not only clinical disease but also inapparent HBV

10
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infections.*”  Indeed, titers of anti-HBs >100 mIU/ml would be desirable because
they protect more reliably against infection with HBV genotypes other than the one in
the vaccine.*? Palestine, like other regions in the Middle East, has a predominance of
genotype D1*® suggesting that anti-HBs levels above 100 mlU/ml are necessary for
protection against clinically inapparent HBV infections.** In addition, the use of Sci-
B-Vac could improve protection by inducing preS1- antibodies *° and is in fact used
for newborns in Israel and other countries. Even one dose may prime the immune

system against preS1 in case of an exposure to HBV.

Our study has some potential shortcomings: i) A certain degree of underestimation is
to be assumed for very high anti-HBs titers because samples with anti-HBs >1000
mlU/ml were not diluted and retested, mainly for.economic reasons. This shortcoming
however, did not affect our findings as indicated by the clear and strong effect of the
booster injections causing >100 fold titer increase in those children with low anti-HBs
titers before challenge. ii) The non-probability method of children recruitment could
theoretically compromise the representativeness of the study, however there are no
implications that this'was the case here. The sample size is large; the children tested
were from different age groups, social backgrounds (socioeconomic status) and areas,
recruited over-a time span of two years. There are different types of non-probability
sampling techniques, of which the one known as snowball or word-of mouth was used
in this study. This means we did not have a list of people available but spread the idea
ofour research via referral procedure through co-workers, friends, relatives, etc., who
came from different backgrounds and resided different areas in the West Bank.
Indeed, children of any consented parents/guardians could participate without any
selection criteria. Lastly, as presented in the results, we looked for possible

significance of GMT data among siblings of families. Our results revealed that

11
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differences in GMT of anti-HBs before and after challenge could not be attributed to
specific families or family members (p= 0.144 and 0.221 respectively). This is an
indication that the results presented here are even independent of the relationship
between children tested. iii) Only 62 % of challenged children were available for anti-
HBs testing one month later. There were two main reasons for this, either the children
were afraid of the blood drawing, mainly those between 2 and 12 years, or they were
not reachable. iv) The cohorts receiving Sci-B-Vac or Engerix B were not truly
randomized, but rather followed the stratified randomization method. Thus, it cannot
yet definitively be concluded whether both vaccines induce equally good titers after

primary vaccination with Engerix B.

In conclusion, our data show that the anti-HBs. titers are too low in the
majority of Palestinian school children and adolescents to dependably protect against
inapparent HBV infection and that the titers.can be very efficiently increased by one
booster dose of the same or another HBsAg-based vaccine. Currently, administration
of booster injections after primary vaccination is not recommended. Nevertheless, it is
important to pay attention both'to how immunity against HBV develops in the long-

term, and to which vaccine can best restore protection.

Materials and Methods

Ethical approval. This study was approved by the AIl-Quds university ethics
committee. At least one parent or guardian signed the informed consent form after
explanation of the anticipated research. If the parent or guardian had more than one

child participating, he or she signed one consent form for all of them.

12
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Study population. The study population was recruited through snowball non-
probability sampling technique (word-of-mouth referral sampling) between January
2011 and December 2012 among families, relatives, and friends of the Virology
Research Laboratory team at Al-Quds University and the Central Laboratory team at
Al-Makassed Islamic Charitable Hospital (MICH). Ninety-five percent of the one-
year-old children were recruited through an UNRWA clinic, Bab Ezzawyeh, East
Jerusalem, which we approached with the knowledge that children receive routine
check-ups at the age of one including a blood draw. We directed our request to the

parents, and obtained an aliquot of 2 ml blood upon consent.

Overall, the 323 children between two and 19 years:-together with four
children from the one-year-old group came from 135 families having one up to six
children each. The remaining 73 one-year-olds belonged to 72 other families. 45
families had sibling groups of three or more children. All 400 children were in very
good health and had received-a routine vaccination with three doses Engerix-B

monovalent vaccine at 0, 1;and 6 months of age.

Sample size calculation. Representative study population size was calculated
using the following equation: n=z"2/4E"2. Using 95% confidence level (z=1.96), and
estimation error (E=5%), this formula gives n=384.16. We choose the sample size 400
toensure that the level of confidence does not fall below 95% and the error does not

exceed 5%.

HBV serology tests. All HBV serology testing was performed at MICH on
the AxSym system (Abbott, Germany) using original Abbott kits for anti-HBs

(AUSAB®) and anti-HBc (CORE™)., MICH Central Laboratory participates

13
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regularly in internationally recognized external quality control (Lab quality, Helsinki,

Finland) for HBV serology three times per year.

Procedure. The children in our sample were tested for anti-HBs titer; children
of HBsAg positive mothers were also tested for anti-HBc. A total of 257 children (2-
19 years old) with anti-HBs titers below 100 mIU/ml were subjected to a challenge
dose of either Sci-B-Vac (SciGen) or Engerix-B (GSK) administered by intramuscular
injection into the deltoid muscle. For the age group 2-10 5ug Sci-B-Vac (LOT:
B0332V1) was used while 10ug Sci-B-Vac (LOT: B0361V1) wasused for ages 11-19
according to manufacturer instructions. The dose . for Engerix-B (LOT:
AHBVC007BK) was 0.5 ml (10ug) for the age group.2-10 yearsand 1 ml (20 pg) for
ages 11-19 according to manufacturer instructions. Booster administration was not
truly randomized, but rather followed the stratified randomization method to assure
the representativeness of all ages in each vaccine group. For this, most of the children
tested in 2011 were given Sci-B-Vac, while Engerix-B was given mainly to the group
tested in 2012 respectively. In 17 cases, three doses of the booster vaccine (11 with
Sci-B-Vac and 6 with Engerix=B) were administrated in the traveler vaccination mode
at 0, 7, and 21 days. One month after the challenge, 160 children were available for a
second check of anti-HBs titer.

Statistical analysis. The age and sex of each child were obtained from the
informed consent form. These data were entered to an excel sheet, along with the anti-
HBs titer before and, if available, after the challenge vaccination. We did not
determine the exact anti-HBs titers >1000 mlU/ml, which exceeded the upper limit of
the AxSym anti-HBs assay, In such cases, 1000 mlU/ml was used for statistical
analysis instead. Statistical analysis was performed using “R Software” (R

development core team, 2011). The one-way analysis of variance (ANOVA) was used

14
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to determine whether there were any significant differences between the means of
three or more independent groups. Correlation coefficient was used to measure the

strength of the relationship between pre- and post-challenge anti-HBs titers.
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Table 1. Geometric mean titers of anti-HBs by age. Age and total number of children
in that age group are indicated in the first and second column. Anti-HBs values <1
mlU/ml were calculated as 1 mlU/ml and those >1000 mIU/ml as 1000 mlU/ml

respectively.

Anti- Log 10Anti-HBs
Age ggsgz HBs(mIU -

/ml) Mean Std. Dev.
1 77 257.04 2.41 0.71
2 8 100.00 2.00 0.96
3 13 39.81 1.60 0.98
4 20 52.48 1.72 042
5 26 23.99 1.38 0.75
6 18 29.51 1.47 0.93
7 22 9.12 0.96 0.75
8 29 8.13 0.91 0.75
9 23 6.03 0.78 0.71
10 29 15.85 1.20 0.82
11 23 9.77 0.99 0.64
12 20 10.96 1.04 0.72
13 25 6.76 0.83 0.60
14 17 9.12 0.96 0.75
15 16 2.04 0.31 0.46
16 18 6.61 0.82 0.74
17-19 | 16 5.25 0.72 0.76
Total | 400 21.38 1.33 0.95
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Table 2. Anti-HBs titer by age. Age and total number of children in that age group are
indicated in the first and second column. Anti-HBs titer was categorized in four
groups, 0-<10; 10-<100; 100-<1000 and >1000 miU/ml respectively. The number and
the percentage (boldface) of children presented with each anti-HBs category are
indicated. The percentage of children for each age group with protective anti-HBs
antibodies (> 10mIU/ml) is shown in the last column.

Age | No. of 0-<10 | 10-<100 | 100-<1000 | >1000 % protective

subjects | No. No. No. No. immunity

% % % % (=10 mIU/ml)
1 7 6 7 48 16

7.8 9.1 62.3 20.8 92.2
2 8 1 2 4 1

12.5 25 50 12.5 87.5
3 13 4 3 6 0

30.8 23.1 46.1 0 69.2
4 20 1 15 4 0

5 75 20 0 95
5 26 8 12 6 0

30.8 46.2 23 0 69.2
6 18 6 5 6 1

33.3 27.8 33.3 5.6 66.7
7 22 11 9 2 0

50 40.9 9.1 0 50
8 29 15 11 3 0

51.7 38 10.3 0 48.3
9 23 15 7 1 0

65.2 30.4 4.4 0 34.8
10 |29 11 15 3 0

38 51.7 10.3 0 62
11 |23 8 15 0 0

34.8 65.2 0 0 65.2
1220 8 12 0 0

40 60 0 0 60
13 (25 14 11 0 0

56 44 0 0 44
14 |17 8 8 1 0

47.1 47.1 5.8 0 52.9
15 |16 14 1 1 0

87.5 6.25 6.25 0 125
16 |18 9 8 1 0

50 44.4 5.6 0 50
17- |16 10 5 1 0
19 62.4 313 6.3 0 37.6

N
=
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Table 3. Anamnestic anti-HBs response after challenge vaccination with either Sci-B-
Vac (A) or Engerix-B (B). Anti-HBs titers before challenge are shown in the first
column, while that after challenge in the first row. The number and the percentage (in
brackets) of children presented with each anti-HBs category after challenge are
indicated. All children were vaccinated with three doses of Engerix-B in early

childhood.

A
After 0<10 10-<100 | 100-<1000 | _ >1000 total
Before (miJ/ml) | (MIU/ml) (mIU/ml) (mU/ml)». | number
010 0 6 (12.3%) | 32 (65.3%) |11 (224%) | 49

mliU/ml 970 070 4%
10-<100
0, 0 0
mIU/ml 0 1(3.0%) .| 16/(47.0%)" 17 (50.0%) | 34
B
After 0<10 10-<100 | 100-<1000 | _ >1000 total
Before (MIU/ml)~ e (miY/ml) | (miU/ml) | (mIU/ml) | number
0<10
0 0 0 0
mum | A@T%) | 5(185%) | 11(40.8%) | 10(37.0%) | 27
10-<100
0 0 0
mIU/ml \ 2(6%) | 9(27.3%) | 22(66.7%) | 33

22




Downloaded by [King Fahd University of Petroleum & Minerals] at 10:00 27 May 2015

Table 4. Overview of seroprotection rates against HBV infection in different age

groups after vaccination with three doses of recombinant hepatitis B vaccines within

the first year of life.

Age years % Seroprotection* Region Reference

1 92 Palestine This study

1 90 Alaska %8

2-6 years
4-6 86 Germany %
4-5 85 Germany 3

5 83 Taiwan >
2-6 76 Palestine This study

6 50 Hawaii -

5 41 Alaska %

2.5 40 Micronesia o
7-12 years

12 81 Hong Kong i
7-9 78 Germany %

7 71 Taiwan 9
10.5 64 Italy 2
6-10 56-65 Thailand >0

10-11 58 Iran 2
7-12 53 Palestine This study
12 37 Taiwan »
13-18 years
13-19 40 Palestine This study
16-18 38 Saudi Arabia ”
15.5 7 Micronesia 9

*Anti-HBs titer >10 mliU/mL
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Figure 1. Geometric mean titers and 95 % confidence intervals of anti-HBs titers in
vaccinated children by age before (squares) and after (filled dots) challenge with
hepatitis B vaccine doses. There were no cases post-challenge for age group 1 and

only 2 cases for age group 2.
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Figure 2A
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Figure 2. Scatter plot analysis of anti-HBs responses for either Sci-B-Vac (A) or
Engerix-B (B) challenged children. Cases with anti-HBs <1mlU/ml were calculated
as 1 mlU/ml and those >1000 mIU/ml as 1000 mlU/ml respectively. The scatter plots

represent the one-dose challenged cases (83 Sci-B-Vac and 60 Engerix-B

respectively).
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