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ABSTRACT

Background: HLA system plays an essential role in the human immune system activity and the expression of some spe-
cific HLA antigens could modify the immune response to vaccinations. Celiac Disease is included among the diseases
associated to specific HLA profiles, principally characterized by the expression of the HLA DQ2 antigen. Object: Our
study was a retrospective study, leaded on a group of celiac children, with the object to evaluate their immunological
response to both obligatory and recommended vaccinations in childhood. Materials and methods: It was a retrospec-
tive study, including 66 patients affected by celiac disease, between 3 and 15 years of age, and a control group of 50
children of the same age. All patients performed both obligatory and recommended vaccinations as indicated in the
Italian standard regimen for vaccinations. The immunologic response to each vaccine was analysed and compared in
the two groups. Moreover, authors also studied the immunologic response to vaccines in celiac children comparing
patients whose diagnosis was made before 18 months of age with those whose disease was diagnosed after 18 months of
age. Results: Our results showed that in celiac patients the immunological response to vaccine is similar to that one
found in general population, except for HBV vaccine. Conclusions: the valuation of immunological response to HBV

vaccine should be regularly effectuated in celiac children and revaccination should be recommended.
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1. Introduction

Actually, in Italy, vaccines are classified as “obligatory
vaccinations” and “recommended vaccinations”. The first
type includes those against Hepatitis B virus, Diphtheria
components, Tetanus components and Poliovirus. “Rec-
ommended vaccines” are those against Measles virus,
Paramixoviridae, Rubella virus, Bordetella Pertussis and
Haemofilus Influenzae type B [1].

Human immune response becomes efficient after three
weeks the inoculation of the vaccine, reaching its peak of
action after some months. The time of protection is vari-
able depending on the used vaccine, and it ranges between
one year, in case of Haemophilus Influenzae vaccine, and
10 - 20 years, as for attenuated vaccines, that do not re-
quire revaccination [2]. The vaccines that offer a longer
protection are those against Measles virus, Paramixoviri-
dae and Rubella virus (the first dose of the combined vac-
cine for these viruses seems to offer a protection against
Measles virus in 90% - 95%, Paramixoviridae in 82% -
85% and Rubella virus in more than 95% of children who
received the vaccine), against Poliovirus and Hepatitis B
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Virus. Other vaccines, as that one against Bordetella Per-
tussis, offer a longer protection (more than 5 years) in
pre-scholar age children, considering that in this period of
life pathologies can manifest with more serious clinical
signs. Other vaccines, as the Tetanus one, have an immu-
nological efficacy lasting more than 30 years, thus it is
not necessary a revaccination [2].

HLA system (Human leukocyte antigen) plays an es-
sential role in the identification of the antigens inoculated
with vaccines and in the production of specific antibodies
[3,4] and some HLA phenotypes seem to be predictive of
a less effective immunologic response. A large number
of studies underlines that HLA-II haplotypes and homo-
zygosis for alleles HLA-B8, DR3 and DQ2 were found
to have a significantly higher incidence of hepatitis B
vaccine non-response [3]. Nevertheless it is unknown if
these antigens can also negatively influence the con-
comitant response to other vaccines.

Our study is a retrospective study in which authors
wanted to valuate the antibody response to obligatory
and recommended vaccines in a paediatric population of
patients affected by celiac disease, 95% of them charac-
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terised by a DQ2 haplotype.
2. Materials and Methods

It was a retrospective study, including 66 patients af-
fected by celiac disease, 27 males e 39 females, between
3 and 15 years of age, (medium age: 8.34 years £ 3.47
DS), followed up in the Pediatric Department of the
University of Catania. Diagnosis of Celiac Disease (CD)
was made after one year of age, according to ESPH-
GHAN criteria [5].

All patients received a dose of vaccine against Polio-
virus, Hepatitis B virus, Diphtheria and Tetanus compo-
nents and Bordetella Perutssis, receiving all the inocula-
tions indicated on the Italian standard regimen for vacci-
nations; 53 patients (80%) also received the combined
vaccine against Measles Virus, Paramixoviridae and Ru-
bella virus (MPR), and among them only 34 (51%) re-
ceived a new dose of vaccine at the age of five years (as
indicated on the Italian standard regimen for vaccina-
tions).

Moreover a case control group was studied and it in-
cluded 50 children in good health conditions, 28 males
and 22 females, between 3 and 15 years of age (medium
age: 7.58 years £ 3.51 SD) who performed both obliga-
tory and recommended vaccinations, with all doses indi-
cated by the standard regimen for vaccinations.

Anti-polio antibodies were analysed with the neutrali-
zation technique. Antibodies against Rubella Virus and
Hepatitis B Virus were analysed with the chemilumines-
cence technique. Antibodies against Measles Virus and
Paramixovirus were analysed with ELISA. Antibodies
against Diphtheria and Tetanus components and Borde-
tella Pertussis were evidenced with immunofluorescence
assays.

Specific antibodies (IgG) levels were quantified and
authors considered responsive:

Patients with Poliovirus antibodies levels > 0.1 TU/ml
Patients with diphtheria antibodies levels > 0.1 IU/ml
Patients with tetanus antibodies levels > 0.01 Ul/ml
Patients with measles virus antibodies levels > 1/50
Patients with paramixoviridae antibodies levels > 1/20
Patients with rubella virus antibodies levels > 5 Ul/ml
Patients with Bordetella Perussis antibodies levels >
1/50 TU/ml

e  Patients with HBs antigen antibody levels> 10 IU/ml

3. Statistical Analysis

Mann-Whitney-U- test was used to compare the antibod-
ies title for different vaccines between patients affected
by celiac disease and the control group.

Fisher test was used to compare the number of re-
sponders and non responders between patients affected
by celiac disease and the control group. The same test
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was used to compare the results between celiac patients
whose diagnosis was made before and after 18 months of
age.

Results of p < 0.05 were considered statistically signi-
ficant.

4. Results

Our data showed that in celiac patients the number of
responders to both obligatory and recommended vaccina-
tions is similar to that one found in the control group,
except for the response to HBV vaccine, that was sig-
nificantly lower in the celiac group (47% vs 84%,; p <
0.0001) (Table 1).

Antibodies levels too resulted similar in the two
groups, except for HBV vaccine, for which the antibody
title resulted significantly lower in the celiac group (Ta-
ble 2).

Moreover it seems that the time of diagnosis influ-
enced the percentage of responders to different vaccina-
tions except for anti-hepatitis B vaccine, for which it was
observed a larger number of responders among patients
whose diagnosis of Celiac Disease was made at earlier
age (< 18 months) (Table 3).

5. Discussion

HLA system plays an essential role in the immunological
identification of all non-self antigens in contact with hu-
man organism, thus also modifying the immunological
response to vaccines, with a selective expression of some
HLA molecules [3,4].

In our study we analysed the Celiac Disease (CD) that,
as known in literature, is associated with some specific
genes of HLA system class II DQ2 and DQS8 [6-8] and
more than 95% of celiac patients shares these two haplo-
types [9,10]. In literature there are few data that analyses
the immunologic response to vaccines in celiac children.

Table 1. Responders to vaccines in the group of celiac pa-
tients and control group.

Celiac Patents  Control Group

RINR (%) RINR (%) P value
T« o
Polio 66/0 (100%) 50/0 (100%) ns
Diphtheria  66/0 (100%) 50/0 (100%) ns
Tetanus 66/0 (100%) 50/0 (100%) ns
Hepatitis B 31/35 (47%) 42/8 (84%) <0.0001
Measle 38/15 (72%) 41/9 (82%) ns
Parotitis 43/10 (81%) 46/4 (92%) ns
Rubella 43/10 (81%) 40/10 (80%) ns
Pertussis 36/30 (54%) 27/23 (54%) ns

R = responders; NR = non responders; *Test di Fisher; ns = not statistically
significant.
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Table 2. Immunologic response to vaccines in the two groups.

Celiac patients Medium + DS Control group Medium + DS P value*
Vaccine Against Poliovirus 0.32+0.11 IU/ml 0.38 +0.14 TU/ml ns
Vaccine Against Diphtheria Components 0.07 £0.10 IU/ml 0.29 + 0.24 TU/ml P <0.0001
Vaccine Against Tetanus Components 0.99 + 0.40 TU/ml 0.84 +0.62 TU/ml ns
Hbv Vaccine 103 £218.4 IU/ml 266 + 355.8 [U/ml P <0.003
Vaccine Against Measle Virus 1/100 £ 1/100 1/20 £ 1/50 ns
Vaccine Against Paramixoviridae 1/50 £ 1/50 1/20 £+ 1/50 ns
Vaccine Against Rubella Virus 280.18 = 621.8 IU/ml 129.4 £ 132.4 IU/ml ns
Vaccine Against Bordetella Pertussi 1/30 = 0.03 IU/ml 1/30 £ 0.03 IU/ml ns

ns = not statistically significant; *test di Mann-Whitney

Table 3. Age at diagnosis of celiac disease and number of
responders to HBV vaccine.

Non

Responders Responders p value
Age at diagnosis < 18 16 6 P=
months 0021
Age at diagnosis > 18 17 27
months

*Test di Fisher

Park et coll. [11] described that more than 50% of
children with CD do not show a response to standard
vaccination regimens for HBV, while the response to
vaccinations against Rubella virus, Clostridium Tetani
and H. Influenzae type B was normal. These results
seemed to underline that the HLA haplotype of CD pa-
tients plays a negative role only concerning the response
against HBV vaccine [12,13].

Our study demonstrates that the response to obligatory
and recommended vaccines is similar to that of the gen-
eral population, except for HBV vaccine. Antibodies lev-
els are generally lower in the group of celiac children
rather than the control group, even if this difference is not
statistically significant, except for HBV vaccine. More-
over authors have observed that the response to Pertussis
vaccine is low (54%) in the celiac group but similar to
that one found in the control group. This finding indicates
that the HLA system of patients affected by CD is not
directly responsible for the low response to this vaccine.

The immunologic response does not seem to be influ-
enced by the natural history of CD. As a matter of fact an
early (< 18 months of age) or a delayed diagnosis (over
18 months of age) does not significantly modify the im-
munologic response, except for that one involved in the
HBYV vaccination.

With regards to this affirmation, it is still unclear the
role of gliadin peptides on the response to HBV vaccine
and if a delayed diagnosis of CD in association with ho-
mozygosis for DQ2, are primary causes of the fail of the
response to HBV vaccine [14,15].
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Nemes ¢ coll. [16] demonstrated that the rate of nonre-
sponse celiac patients to the standard regimen of recombi-
nant HBV vaccination was surprisingly high (74.1%), in
undiagnosed and untreated celiac adolescents. Moreover
they demonstrated that a normal responder rate (95.5%)
was achieved by prospective immunization on a gluten
free diet and the non response rate was only 49.1% when
HBV immunization was performed unrelated to diagnosis
and diet status. At regard, in fact, literature data showed
that both Hbs surface antigens and gliadin peptides bind
with HLA-DQ?2, thus that their competition can cause a
defective immunological response.

On the contrary, in another study leaded on adult pa-
tients, Noh e coll [17] demonstrated that CD itself did not
seem to have an important role in unresponders to HBV
vaccine because the altered immune response to the vac-
cine seemed to be independent from the intake of gluten.

Ahishali e coll [18] emphasized the involvement of ge-
netic specifications in unresponsiveness to HBV vaccina-
tion, because half of the patients who had autoimmune dis-
ease along with CD were unresponders to HBV vaccine.

6. Conclusions

Our study confirms that the immunological response to
vaccines of children affected by celiac disease is generally
similar to that one of general population and antibodies
titles are sufficiently high to give a lasting protection.

On the contrary the response of CD patients to HBV
vaccine is significantly lower than the response of gene-
ral population, even though the pathogenic mechanism
still remains unknown.

As these data are of high clinical interest, an analysis
of the response to HBV vaccine should be considered in
children affected by CD and revaccination should be
recommended.
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