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Objective: This study aimed to compare the antibodies response to hepatitis B virus (HBV) vaccine between Libyan children with coeliac
disease (CD) and healthy control. Subjects and Methods: A total of 66 children with CD on a gluten-free diet (GFD) and 31 randomly allocated
healthy children who received HBV vaccination according to the standard immunization schedule were included. Hepatitis B virus surface
antigen (HBsAg) and the production of specific anti-HBs antibodies were evaluated in all patients and control participants using standard
techniques. Patients with <10 IU/L anti-HBs antibodies were considered nonresponses to the vaccination. Results: None of the participants
were HBsAg reactive. Forty-one of the 66 patients (62%) were female, and 25 (37.8%) were male. The mean age of the CD patients was
8.2 years (range, 22 months-15 years). Anti-HBs titers were positive in 40 (60.6%) patients and negative in 26 (39.3%) patients, whereas they
were positive in 19 (61.2%) of the children in the control group and negative in 12 (38.7%).There was no significant difference in response to
vaccine between the two groups (P = 0.83), the study revealed a statistically significant relation between negative anti-HBs titers and duration
from the last dose of HBV vaccine (P = 0.004). Conclusion: In the present study, the response rate in Libyan children with CD on GFD was
not different from healthy control. However, not all children need booster dose; only nonresponders need an intradermal test-booster dose to
reassess the state of their memory cell before considering revaccination.
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INTRODUCTION introduced in the early 1980s.l'*!"J The implementation of
mass immunization program, which has been recommended
by the World Health Organization (WHO) since 1991, has
dramatically decreased the incidence of HBV infection among
infants, children, and adolescents in many countries,* In
Libya, a routine immunization program was initiated by the
Ministry of Health in 1993.

Cocliac disease (CD) is an immune-mediated disease,
characterized by villous atrophy of the proximal small intestine
and malabsorption.''! Human leukocyte antigen (HLA) and
nonHLA genes also play a role besides gluten and additional
environmental factors in CD pathogenesis.?!

Recently, it has been shown that more than half of the children
with CD did not show a response to the standard hepatitis B
virus (HBV) vaccination, and the rate of nonresponse to HBV
vaccine has been reported to be even higher when the adult
coeliac patients are concerned.B’”! However, there are few
studies addressed to the link between CD and HB vaccine
nonresponse in coeliac children.

Protective serum titers of anti-HBs (>10 IU/L) may develop in
95%-99% of healthy infants, children, and young adults who
receive a series of three intramuscular doses.['” In the healthy
population, 4%—-10% of vaccine recipients fail to produce
protective levels of antibodies to the HBV after standard
immunization depending on age and the presence of various
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underlying diseases.**!''l Many nongenetic factors including
age, obesity, smoking, drug abuse, alcoholism, infections,
immune suppression, and route of vaccination are known to
be associated with variable responsiveness.®!?!

SusJects AND METHODS

The study is a cross-sectional study involved 66 children who
previously diagnosed with CD based on serological markers
and typical histopathological features of CD (i.e., villous
atrophy with crypt hyperplasia and increased intraepithelial
lymphocytes from small intestinal biopsies) and clinical
response to gluten-free diet (GFD). Children with positive
serologies, but normal or nonconclusive histopathology
were excluded and randomly allocated 31 healthy children at
different age groups who received HBV vaccination according
to the standard immunization schedule which composed of
three doses of HB vaccine, at 0, 1 month, and 6 months.

The production of specific anti-HBs antibodies was
evaluated in all patients and control participants who were
nonreactive to Hepatitis B virus surface antigen (HBsAg),
the serum of children was tested for anti-HBs antibodies by
enzyme-linked immunosorbent assay technique (Biocentia,
Institute fur Medizinische Diagnostik, Germany). Patients
with <10 IU/L anti-HBs titers were considered nonresponders
to the vaccination, and titers higher than or equal to
10 IU/L was included in the anti-HBs positive group, and
considered responders. Clinical data were collected through
a questionnaire; these data included current age, gender, age
at diagnosis of CD, family history, compliance to the GFD,
medical history of any chronic illness, drug history, the age
when HB vaccine was completed, and reactivity to HBsAg.

The extracted information was tabulated using Microsoft Excel
spreadsheets and then submitted to meta-analytical evaluation
SPSS (IBM Corp. Released 2015. IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp.), The
Mann—Whitney U-test used for statistical evaluation. The
Pearson Chi-square test was used to compare the difference
in response between patients and controls, and multiple
logistic regression was used to detect the effect of variables
on the response to HBV vaccine. P < 0.05 was considered as
statistically significant.

ResuLts

Demographic and clinical characteristics

Forty-one of the coeliac patients (62.1%) were female and
25 (37.9%) were male. The mean age of the CD patients
at the time of the study was 8.2 years. Eleven of the CD
patients (16.7%) had a family history of CD, and ten patients
had some other comorbidities. The mean age of patients at the
time of diagnosis was 4.6 years (6 months—13 year, 6 months).
The mean duration of GFD was 2.4 years (2 weeks to 9 years).
There were no significant differences between CD and control
groups regarding gender, but CD group were significantly older
than control (P < 0.05) [Table 1].

Frequency of hepatitis B antibodies

A remarkable number of patients in the CD group respond to HB
vaccine where the anti-HBs titers were positive (>10 [U/L) in
60.6% and negative in 39.4% [Table 1]. They were positive in
61.3% in controls. There was no statistically significant difference
in response to vaccine between CD and control groups. There
was a positive family history of CD in 20% of those who respond
to the vaccine, compared to 12% of those who tested negative
for the HBsAb. Multiple logistic regression [Table 2] showed
no significant difference in response to vaccine between male
and female P = 0.96, (95% confidence interval (CI), 0.32-3.23)
and age when vaccination was completed. P = 0.132,
(95%; C10.93—1.71). However, it showed an inverse statistically
significant relationship between the time gap from the last
vaccine dose and titer of antibodies to HBV vaccine P = 0.004
(95% CI, 0.96-0.99) [Figure 1].

Discussion

Whether patients with CD have nonprotective antibody
responses to HBV vaccination more frequently than
nonaffected subjects is debatable!'®! the nonresponsiveness to
HBYV vaccine has also been reported in healthy people.?*!"! The
results of the present study revealed that patients with CD on
a GFD have statistically significant higher rates of protective
antibody titer which is not different from the control group,
despite their older age (P < 0.05). Consequently, a large number
of the patients with CD on a GFD are considered as responders
to HBV vaccination. This is at variance with the findings
of Ertem et al.'l Out of their fully vaccinated 40 coeliac
patients, on a strict GFD, two-thirds were anti-HBs positive,
and one-third were anti-HBs negative at enrolment into the
study 54% and 85.2% of the healthy children were anti-HBs
positive, and the difference between patients and controls was
statistically significant.['!

HB vaccination produced protective antibody in 95% of
children and adolescents with CD who were on a GFD,
compared to 51% of those who were not on a GFD."®! Zingone
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Figure 1: Levels of hepatitis B Ab titer in relationship to months since last
vaccination. P = 0.004 (95% confidence interval, 0.96-0.99)
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Table 1: Patients’ demographic, clinical characteristics and hepatitis B surface antibody status

Characteristics Celiac disease Controls Statistics

n 66 31

Age: Mean (range) 8 year 3 months (22 months-15 years) 5 years 11 months P<0.05%*
(1 year 6 months-14 years 5 months)

Gender: Male/female 25/41 11/20 P=0.697*

Duration on gluten-free diet 2 years 5 months (2 Weeks-9 years) - NA

mean (range)

Mean age at diagnosis (range) 4 years 7 months (6 months-13 years 6 months) - NA

Time from complete of vaccination 7 years 8 months 5 years 4 months P<0.05%

to date of sampling mean (range) (15 months-14 years 5 months) (11 months 13 years 10 months)

HBs anti-body titer

HBs anti-body titer <10 26 12 P=0.133*

HBs anti-body titer >10 40 19 P=0.83*

*Mann—Whitney U-test and Pearson y? test. HBs: Hepatitis B surface, NA: Not available

Table 2: Result of multiple logistic regression to assess the effect of some factors on response to vaccination

B SE Wald Significant Exp (B) 95% CI. for EXP (B)
Lower Upper
Step 1

Age -0.17 0.007 6.836 0.009 0.983 0.970 966
Months from last vaccination —0.021 0.007 8.495 0.004 0.979 0.965 0.993
Age when vaccination was 0.233 0.155 2274 0.132 1.263 0.932 1.710
completed
Gender 0.023 0.587 0.002 0.969 1.023 0.324 3.232
Constant 0.599 1.255 0.228 0.633 1.821

SE: Standard error, CI: Confidence interval

et al. proposed that gluten intake at the time of vaccination
could decrease the efficacy of the same vaccination.!'¥]
Leonardi et al. confirmed that a complete cycle of reactivation
during a well-controlled GFD might be more effective than the
primary vaccination performed on a gluten-containing diet.[*

To confirm the role of gluten in the unresponsiveness to
HBYV vaccine in coeliac patients, Ertekin et al. observed
52 children with CD and 20 age-matched healthy children
who received HBV vaccination according to the standard
immunization schedule. They found that anti-HBS positivity
was significantly higher in the coeliac patient who was the
complaint to GFD than in those who were noncompliant.!'
CD has associated with the extended major histocompatibility
complex haplotypes, DQ2, DQ8, and B8, but most specifically
with DQ?2. In fact, HLA DQ2 is found in 90%-95% of coeliac
patients and individuals lacking the DQ2 haplotype are positive
for DQS.-1 There was no relationship between HLA type and
vaccine nonresponse in Ertem et al. study group.,''!! CD may
be one of the immune diseases associated with a high rate of
HBYV vaccine nonresponse, but it might not be permanent,
and treatment with GFD and compliance to the management
improve the immune response to HBV vaccine in coeliac
children, which is in agreement with our results.

Concerning the HLA haplotype, comparison of the distribution
of vaccination response showed no statistically significant
difference between the different genotypes (homozygosity

for the HLADQ2 haplotype compared with HLADQ2/DQ8
heterozygosity or other haplotypes. Moreover, the distribution
of the responders according to clinical features of CD showed
no statistically significant differences (P > 0.05).') Previous
workers found no correlation between HBV vaccine response
and DQ2.1'9

The response to HB vaccine was evaluated in 6—18-year-old
students from a total of 644 students in Iran,!'” 61.5% of these
had a titer <10 IU/L and 38.5% had a titer higher than 10 Iu/L.
Therefore, the level of responding to the vaccine with 95%
confidence was 38.5% (34.7%—42.4%). Levels of respond to
the vaccine were related to age, body mass index (BMI), and
educational level and were not associated with gender and
habit of students. They detected a significant reverse relation
between the response to vaccine and age and BMI in a way
which the titers of antibody were lower in students with higher
age and BMLU'"® In this study, the age and duration from last
vaccination showed significant reverse relation to positive
anti-HBs antibody titer. In a recent study by Filippelli ez al.,!'>!
CD population was divided into three groups according
to age between 0 and 5.5 years (48.9%), between 5.5 and
9.5 years (30.61%); and between 9.5 and 17 years (18.75%).
They detected no significant difference between the percentage
of responders and nonresponders to HB vaccination between
the youngest and the oldest age subgroups. Furthermore,
Zanoni et al.'® investigated in a case—control retrospective
study the serological responses to vaccines containing
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HBYV and measles in three groups of individuals. These
included type 1 diabetes mellitus (T1DM) patients, CD, and
healthy controls. There were no significant differences in
the percentage of responders to HBV and measles vaccines
among the T1DM and CD patients and the control group. The
conflicting results between findings of different groups may be
due to the differences in ages of the examined subjects at the
time of vaccination and in time intervals between vaccination
and blood sample collection for testing. Zanoni et al. proposed
that to prospective studies should include patients and controls
with same age at HB vaccination and same time interval for
blood sample collection to determine antibody levels. On the
other hand, some studies showed that serum antibodies level
decreases with the time following vaccination.'”) Long-term
studies of newborn vaccination showed that antibodies become
negative in 15%—-50% among the vaccine responders within
5-10 years.”

The HBV vaccination schedule in Libya follows international
recommendations (1% dose at birth, 2™ after 1 month and
3 after 6 months). Madour et al. evaluated the long-term
protection of the HBV immunization program in Tripoli and
determined the best age to administer booster doses.”” Serum
levels of HBs antibodies were measured in 277 randomly
selected children aged 1-12 years. The response to HBV
vaccine in 1-3-year-old was 93.2%. Failure rate to vaccination
was 6.8% which is more than reported in Taiwan (3.3%),
Turkey (2.3%), Gambia (5.1%), and Palestine (5.5%).
Furthermore, the response declined with age and at 7-9 years
after initial vaccination, 53.1% of the children had protective
titers (>10 TU/L).?! This rate in this group was between that of
Iranian study, 47.9% at the age of 10 years postvaccination.”
Moreover, 67% in Huang et al. study.?” The results of the
present study are more compatible with the previous Libyan
study.

The present study showed that time gap from last vaccine
dose might be operative in lowering the antibodies response
rate to the vaccine. We concur with the recommendation of
continuing the HBV vaccination program and restricting
a test-booster dose to nonresponsive coeliac children. The
immunological memory for HBs Ag can outlast antibody
detection, (in providing long-term protection against the
disease and the development of carrier state), to test their
memory cells and to ensure maximum protection during the
period of school entry and beyond which is in agreement
with the WHO recommendations and other workers.[223:24]
We suggest the use of the intradermal route for a test-booster
vaccine for three counts: the lower dose of the vaccine can
be used for the test, the low cost incurred, and that cellular
immune responsiveness to the test can be easily assessed by
the development of a skin reaction at the injection site. There is
no need to check the serum anti-HBs antibodies concentration
after test-booster.[122>2¢]

It is obvious that untreated patients with CD, like other
patients with chronic conditions, have an important humoral

immune response to recombinant HBV vaccine. Immunized
patients with CD on a strict GFD usually develop protective
immunity with success rates similar to healthy people. In
light of the above evidence, we agree with the notation that
the response to HBV vaccination in patients with CD and/
or test-booster may be used as a marker of good compliance
with GFD."

CoNncLusIoN

In the present study, the response rate in Libyan children with
CD on GFD was not different from healthy control. However,
not all children need booster dose; only nonresponders need
an intradermal test-booster dose to reassess the state of their
memory cell before considering revaccination.
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