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Abstract

Adenoviruses are widely spread viruses causing infections related mainly to children. Contact with
the pathogen may result in the presence of either immunoglobulin (Ig) A or IgG antibodies in the serum.
The aim of this study was to assess the prevalence of IgA and IgG antibodies against adenoviruses in se-
rum of children aged 11-27 months, hospitalised at the Public Children’s Clinical Hospital in Warsaw.
Immunoassay tests DRG Adenovirus IgA ELISA and I1gG DRG Adenovirus ELISA detecting antibodies
against all pathogenic serotypes of adenoviruses were performed in 128 sera samples. A low percent-
age of positive results for both immunoglobulins, 17 cases (13.28%) for IgA and 16 cases (12.50%)
for IgG antibodies respectively were reported. We conclude, that the prevalence of antibodies against
adenoviruses does not coincide with epidemiological data on the spread of infections among young
children. The assays performed may be more useful in distinguishing the active form of the infection

[from seropositivity due to prior infection.
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Introduction

Adenoviral infections constitute a significant propor-
tion of all infections caused by viruses [1, 2]. Adenovi-
ruses are widely spread viruses causing mild infections in
immunocompetent patients, while providing a serious risk
to immunocompromised patients [3]. Infections caused
by adenoviruses relate mainly to children; therefore, it is
suggested that the infection develops a life-long term im-
munological memory. Recent infection may also results in
the presence of immunoglobulin (Ig) A and IgG antibodies
in the serum of people who come into contact with the ade-
novirus. According to Nadeau et al. approximately 50% of
the human population has antibodies against adenoviruses,
which clearly may indicate the widespread nature of infec-
tions caused by these pathogens [4, 5]. The high frequen-
cy of seropositivity in the general population is associated
with repeated infections with various forms of the virus in
early childhood. Antibodies against endemic types of ad-
enoviruses are acquired at an early age, and most children
have had contact with various adenoviruses before 6 years

(Centr Eur J Immunol 2014; 39 (1): 91-95)

of age [6]. The prevalence of antibodies may increase with
age, most likely due to an increase frequency of exposure
over a lifetime [7].

The presence of adenoviruses can be confirmed by an-
alysing the presence of specific antibodies or isolation of
viral strains. Because the infection is associated with pro-
duction of specific IgM, IgA and IgG antibodies, studying
their occurrence should give reliable information on the
epidemiology of adenoviral infections [8].

Our aim was to assess the prevalence of IgA and IgG
antibodies against adenoviruses in the serum of children
hospitalised due to different diseases.

Material and methods

Residual serum samples were collected from 128 pa-
tients, 70 boys and 58 girls, aged eleven to twenty-seven
months (median 19 months old) hospitalised at the Public
Children’s Hospital in Warsaw. Fifteen of the 128 patients
were hospitalised due to diarrhoea and tests for adenovi-
ral and rotaviral antigens in the faeces of these patients
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were performed. None of the children had a positive test
result for adenovirus presence in faeces, but in two sam-
ples rotaviruses were detected. The enrolled patients were
treated in different hospital departments, including surgery,
endocrinology, haematology, laryngology, cardiology and
infants. According to the rules of medical information con-
fidentiality, we did not obtain information regarding reason
for hospitalisation. Exclusion criteria consisted of humoral
immunodeficiency and haematological or lymphatic dis-
orders. Children suffering from lymphomas, leukemias
and recurrent infection were excluded based on results of
complete blood count, results of immunophenotyping of
bone marrow, peripheral blood or lymph gland tissue and
referral for chemiluminescence test. Children hospitalised
for abscesses surgery were excluded based on referral for
pus culture. Samples were stored at —20°C and on the day
of testing samples were thawed at room temperature. To
perform both tests a total of 200 pl of residual serum were
used. Patients were also divided into two groups: 11-18
months old and 19-27 months old. In the first group there
were 58 patients (45.31%), including 28 girls (48.28%)
and 30 boys (51.72%), and in the second group there were
70 patients (54.69%), including 30 girls (42.86%) and 40
boys (57.14%).

For the qualitative detection of antibodies (IgA and
IgG) against all pathogenic human adenovirus serotypes
in the serum samples the DRG Adenovirus IgA ELISA
(DGR International, Germany) and DRG Adenovirus IgG
ELISA (DRG International, Germany) were performed.
Specific antibodies were detected according to the man-
ufacturer’s instructions. Serum samples were diluted with
sample diluent and additionally (for IgA detection) in-
cubated with IgG-RF-Sorbent containing hyper-immune
anti-human IgG-class antibody to eliminate competitive
inhibition from specific IgG and to remove rheumatoid
factors. Diluted samples were pipetted into wells and
during incubation specific antibodies were bounded to the
immobilised antigens. Unbounded conjugates were then
removed by washing. During a second incubation anti-hu-
man (IgA or IgG) antibodies conjugated with horseradish
peroxidase conjugate were bound to immobilised antibod-
ies and formed enzyme-linked immune complexes. After
second washing, unbounded complexes were removed. Af-
ter adding substrate and stop solution, the change in colour
to yellow indicated positive samples. The absorbance was
determined for each well at 450 nm and reference wave-
length at 620 nm.

Interpretation of ELISA results

The ELISA results were interpreted according to the
instructions of the manufacturer. Briefly, a cut-off (CO)
value was obtained from mean absorbance value of the two
cut-off control determinations. Sample with OD (optical
density) of > 1.1 x CO was considered to be positive, the

patient (mean) absorbance values from 10% above to 10%
below CO were considered to be in the grey zone. Samples
with absorbance more than 10% below CO were negative.

Ethical consideration

The study was approved by the Ethical Committee of
Warsaw Medical University.

Statistical analysis

Data were analysed using the y? test and Fisher’s exact
test for small amounts on STATISTICA software (version
10). A p value of < 0.05 was considered significant.

Results

The prevalence of IgA antibodies to adenoviruses

In the study group (n = 128) positive results in [gA
antibodies were obtained in 17 children (13.28%) and the
grey zone results in 2 patients (1.56%) (Fig. 1).

In the age group of 11-18 months (n = 58) positive results
were obtained in 8 children (13.79%). In the group of children
aged 19-27 months (n = 70) 9 (12.86%) positive results were
obtained. There was no significant difference in the number of
positive results between analysed groups (p = 0.5022).

In addition, in both age groups the frequency of pos-
itive and grey-zone results with regard to the gender of
patients were assessed. In the group of 11-18-month-
olds, in which there were 28 girls and 30 boys, positive
results were obtained in five girls (17.86%) and three
boys (10.00%), while the positive results in the grey zone
were obtained for one girl (3.57%) and one boy (3.33%).
In the age group of 19-27 months, in which there were
30 girls and 40 boys, positive results were obtained for
3 girls (10.00%) and 6 boys (15.00%). There were no re-
sults in the grey zone for both girls or boys in this age group.
No statistically significant difference between the positive
groups of girls aged 11-18 months and 19-27 months
(p = 0.4637), as well as between groups of boys aged
11-18 months and 19-27 months (p = 0.7227), were noted.

The prevalence of IgG antibodies
to adenoviruses

Immunoglobulin G antibodies against adenoviruses
were detected in the serum from 16 children (12.50%), and
the results in the grey zone were obtained in five samples
(3.91%) (Fig. 2).

In the age group 11-18 months (n = 58) 6 positive re-
sults (10.34%) were obtained as well as 2 (3.45%) in the
grey zone. In the age group 19-27 months (n = 70) positive
results were obtained in 10 children (14.29%) and results
in grey zone were seen in 3 samples (4.29%). There was no
statistically significant difference between analysed groups
(p =0.5022).
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Fig. 1. Results of test detecting IgA antibodies against
adenoviruses

hospitalised in the Clinical Paediatric Hospital in Warsaw, Poland
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Fig. 2. Results of test detecting IgG antibodies against ad-
enoviruses

Among girls aged 11-18 months (n = 28) 3 positive
results (10.71%) were obtained, and there were no results
in the grey zone. In the group of boys aged 11-18 months
(n = 30), positive results for IgG antibodies against ade-
noviruses were obtained for 3 boys (10%) and the results
in a gray zone were obtained in two samples (6.67%).
In the age group of 19-27 months, in which there were
30 girls and 40 boys, four girls (13.33%) were positive, and
one in the grey zone (3.33%). Positive results in the group
of boys aged 19-27 months were achieved in 6 patients
(15%), while results in a grey zone were seen in 2 patients
(5%). No statistically significant difference in frequencies
of positive results between the groups of girls aged 11-18
months and 19-27 months (p = 1.000) as well as between
groups of boys aged 11-18 months and 19-27 months (p =
=0.7227) were noted.

The prevalence of IgA and IgG antibodies
against adenoviruses

Among all tested sera (n = 128), IgA or IgG antibodies
against adenoviruses were detected in 22 samples (17.19%).
Seventeen (13.28%) sera were identified as [gA-positive and
16 (12.50%) sera as IgG-positive. Eleven (50%) sera were
double positive (for IgA and IgG antibodies). Among the re-
maining positive samples for at least one class of examined
immunoglobulins 3 sera were positive for IgA antibodies
with the corresponding results in the grey zone of IgG, 3
were positive for I[gA with [gG-negative results and 5 posi-
tive results for IgG with negative IgA (Fig. 3).

50.00%

22.73%

B [gA(+)/1gG(+)

B [gA(+)/1gG(-)
O 1gA(+)/1gG(+/-)
O IgA(-)/1gG(+)

Fig. 3. The frequency of simple positive and double-posi-
tive samples of both tested antibodies

Discussion

Studies of the adenoviral infections published in the
last twenty years have mainly focused on the detection
of viruses in patients with symptoms of infection, or in
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immunosuppressed patients. More advanced analysis was
performed to determine the serotype of the virus in the
active phase of infection, using molecular biology methods
[9-13]. Furthermore the possibility of using adenovirus as
a gene therapy vector was studied [14].

There are no reports of the prevalence of specific an-
tibodies against adenoviruses in the Polish population, to
which our study could be referred. However, the study
permits an initial estimation of adenovirus seropositivity
among children.

In the present paper a low prevalence of antibodies to
adenoviruses was found, both IgA and IgG. This result is
inconsistent with the observations of Weinberg ef al., re-
garding determination of antibodies in infants and children
aged 1-24 months (median 7.28 months), which showed
that 80% of children aged over 10 months were infected
by adenovirus, as evidenced by the presence of IgG anti-
bodies [15].

There was also no significant statistical difference
comparing the positive results in the groups of girls and
boys and in the age groups 11-18 and 19-27 months. This
may be due to the low number of patients included to the
study, as well as the small proportion of positive and neg-
ative results for both classes of antibodies. Additionally, it
should be considered that the immunological system of the
young children included to the study were not fully devel-
oped, which may be reflected in the decreased production
of antibodies. An important factor influencing the small
percentage of positive results may be individual differenc-
es in the ability to produce antibodies among the children
enrolled in the study group. Based on our results, the need
for further analysis is clear, including enlargement of the
studied group and evaluation of anti-adenoviral IgM anti-
bodies to distinguish patients in the active phase of prima-
ry infection. Since the study was conducted among hospi-
tal patients, to receive representative epidemiological data
on the prevalence of anti-adenovirus antibodies in young
children, a group of healthy children should be included
in the study.

Among the patients who possessed adenoviral antibod-
ies in at least one class, half of them (11/22) had a positive
result in both (IgA and IgG), which may suggest an active
form of the infection. The authors cannot conclude that
the cause of hospitalisation was adenoviral infection, be-
cause they do not have any clinical information about the
patients. The study was in fact conducted purely in the
laboratory, and epidemiological and personal data of the
enrolled patients were not fully available.

Virion-Serion GmbH, the manufacturer of commercial
ELISA tests for the detection of IgA and IgG antibodies
against adenoviruses, which are recommended for the di-
agnosis of acute adenoviral infections, presented reference
ranges of the anti-adenoviral antibodies (either IgG or IgA)
for healthy adults [16]. Immunoglobulin A and IgG anti-
bodies against adenoviruses in serum of randomly selected

blood donors from the area of Southern Germany were de-
tected. For IgA antibodies 7.9% positive and 3.4% in grey
zone results were obtained and for IgG positive results
were not achieved and only 2.2% were seen in the grey
zone. These values are lower than those obtained in the
present study, probably due to the specificity of the test,
dedicated to the detection of acute infections, the use of
serum from healthy individuals and not from hospitalised
patients, as in this study, as well as inclusion in the study
of just adults. It was established that antibodies to adenovi-
ral antigens disappear from circulation after about 10 years
after the disappearance of the infection [16]. In addition,
it is worth noting that children are much more exposed to
viral infections than adults: therefore, a higher prevalence
of specific antibodies among them can be expected.

On the basis of our results it can be concluded that the
assessment of the occurrence of antibodies against ade-
noviruses does not coincide with epidemiological data on
the spread of infections among young children. The tests
used in the study may be more useful in distinguishing
the active form of the infection from seropositivity due to
prior infection.

It should also be noted that in this study a commercial
ELISA test dedicated to the detection of acute adenoviral
infection was used; thus they may have a limited value for
the serological assessment of potentially healthy people.
More detailed analysis of the usefulness of this type of
testing for epidemiological purposes is also indicated.

Authors declare no conflict of interest.
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