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ABSTRACT

This study investigated the association between HSV-1 infection and atopy by comparing
seropositivity to HSV-1 in atopic children with asthma and allergic rhinitis and in non-atopic
children.

Totally 249 children randomly selected from the university outpatient pediatric clinics
were prospectively enrolled in the study between September 1 and November 30, 2007.
Serum samples were examined using the virus neutralization test (VNT) for HSV-1
Immunoglobulin G(IgG) seropositivity. Skin prick tests (SPTs) were performed to determine
atopic status.

The results showed that HSV-1 IgG seropositivity was significantly higher in atopic
children (56.8%) with asthma and allergic rhinitis than in the age-matched non-atopic
children group (30.4%) (p<0.001). Although the occurrence of atopy was higher in
seropositive girls (57%) than in seropositive boys (47%), the difference was not significant
(p=0.329).

These results support a possible relationship between the atopic status of children with
asthma and allergic rhinitis and HSV-1 infection.
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INTRODUCTION

Atopy is the abnormal production of IgE specific to
common environmental allergens and is
immunologically characterized by dominant T helper
(Th) 2 mechanisms.'

Corresponding Author: Fusun Artiran Igde, MD;

Ondokuz Mayis University, Faculty of Medicine, Department of
Family Medicine, 55139 Samsun, Turkey. Tel: (+90 362) 3121 919,
Fax: (+90 362) 4576 041, E-mail: fartiran@yahoo.com

The prevalence of atopic disorders, such as asthma,
hay fever and atopic dermatitis, has increased
dramatically over the past few decades. The prevalence
of allergic diseases is increased especially among
children** It is generally recognized that atopic
diseases are caused by the exposure of genetically
predisposed individuals to environmental risk factors.
Changes in exposure to environmental factors have
been proposed as a tentative explanation for the rise in
atopic diseases.”°
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Although the important inherent component in these
diseases is well established, the role of environmental
factors in relation to allergic disorders has not been well
studied. One of the most important environmental factors
is infection. A high load of infections during early
childhood may help to prevent allergies.” Thus changes
in spectrum of infections might be an important factor
contributing to the increased prevalence of allergy.

As most infections during childhood are caused by
viruses, interest has mainly focused on viral infection.
Immunological data showed that while some infections
such as respiratory syncytial virus infections® can
promote atopy ,some others such as measeles,'* hepatitis
A" and tuberculosis' inhibit it.

Although HSV-1 is such a viral disease with the
potential to affect every cell in the body by different
mechanisms" including the immune system cells, there
have been few studies assessing the association between
HSV-1 and atopy. Herpes viruses may affect the immune
system by increasing the Thl or Th2 immune response,
or atopic patients may be more susceptible to herpes
viruses. In a previous study, we demonstrated that HSV-
1 positivity was high in atopic children."

This study aimed to estimate the specific
seroprevalence of HSV-1 in atopic children with asthma
and allergic rhinitis and in non-atopic children, in order
to assess the association between HSV-1 infection and
atopy. For that purpose, 249 randomly selected serum
samples from atopic and non-atopic children were
examined using the virus neutralization test (VNT), the
effectiveness of which was confirmed in our previous
study.*

PATIENTS AND METHODS

Patient Population

Children aged 4-17 were randomly selected in a
prospective manner from the university-based pediatric
allergy and pediatric outpatient clinics of Ondokuz
Mayis University in Turkey between September 1 and
November 30, 2007. These departments see
approximately 450 patients monthly.

Children who were diagnosed with moderate
asthma and allergic rhinitis and at least one IgE
positivity against allergens was determined by the prick
test panel (routinely used in our allergy clinic) were
regarded as atopic. Other children applying to
outpatient clinics due to temporary diseases such as
upper respiratory tract infections or diarrhea and
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without positivity against any of the allergens as
determined by the skin prick test were regarded as non-
atopic. Initially, socio-economic status was evaluated
using the ‘Socio-economic Status Index for Turkey’,"
and children of middle socio-economic status were
selected. Children with different socioeconomic
characteristics were excluded from the study.

Atopic children associated with diagnosed asthma
and allergic rhinitis alone were included in the study,
atopic children associated with chronic illnesses other
than asthma and allergic rhinitis were excluded.

Non-atopic children associated with any diagnosed
chronic illnesses, including asthma and allergic rhinitis,
were also excluded from the study.

Serum Specimens:

Blood samples were taken and centrifuged at 3000
rpm for 20 minutes at 4°C and a serum specimen
obtained. After centrifugation, each serum specimen
was poured into another tube (Eppendorf, Germany),
heat inactivated at 56 °C for 30 minutes and stored at -
20° C until tested.

Virus Neutralization Test

All samples were analyzed using VNT, the
effectiveness of which was confirmed in our previous
study.'

Skin Prick Test

Skin Prick Tests (SPTs) were performed in
duplicate using a lancet with a 1-mm tip (Mizollen) on
the volar surface of the forearm or to the patients’ back.
Skin testing was performed by the same individual
using standardized allergen extracts including house
dust mite (Dermato-phagoides pteronyssinus and
Dermatophagoides farinae), mold, grass, tree, weed,
feather, dander mix and food allergens (milk, egg and
wheat) (Allergo pharma).

Histamine hydrochloride and phenolated glycerol
saline were used as positive and negative controls,
respectively. Evaluations were performed according to
the standards of the European Academy position paper.
Skin response was measured 15 minutes later; a
positive SPT result was defined as a weal greater than
or equal to one half of the diameter of the histamine
control and at least 3 mm larger than the diameter of
the negative control.'® Patients took no type of
antihistamines for at least 7 days before the prick tests
were performed.
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Table 1. Baseline charactecteristics of children

Atopic children(n=88)

Non atopic children(n=161)

Number(%) or Mean = SD Number(%) or Mean = SD
Age 9.07+ 3.98* 8.65+3.26*
Boys 56(63.63)* 98(60.86)*
Middle socia-economical status 88(100)* 161(100)*

*Difference not significant, P >0.05

Statistical Analysis

All  statistic  analysis were performed using
SPSS/Windows Version 16.0 (SPSS Inc, Chicago, IL,
USA). A P value of less than 0.05 was considered
statistically significant.

Ethical Considerations:

The study was approved by the Ondokuz Mayis
University School of Medicine Committee for Ethics in
Medical Research.

RESULTS

Four hundred thirty children were randomly
enrolled in the study (150 from the pediatric allergy
polyclinic, 280 from the pediatric outpatient polyclinic)
181 children were excluded from the study (62 from
the atopic group, 119 from non-atopic group). The

remaining 249 children were duly analyzed (88 from
the atopic group in which at least one allergen
positivity was shown by skin prick test and diagnosed
as allergic rhinitis or asthma or both, 161 from the non-
atopic group). Children in non-atopic group were not
associated with any chronic illnesses including allergic
diseases. Children in atopic group were not associated
with any chronic ilnesses other than asthma and allergic
rhinitis.

The groups were well balanced at the baseline
(Table 1). When we compared the age distribution of
the groups in terms of HSV IgG positivity percentages
we determined a normal distribution (One-Sample
Kolmogorov-Smirnov Test, P=0.809). Similarly, when
we compared the age distribution of the two groups in
respect of atopy positivity percentages distribution was
also normal (One-Sample Kolmogorov-Smirnov Test,
P=0.950).

Table 2. Seroprevelances of HSV-1, between atopic and non-atopic children groups

Study Group (n=249)

Group 1: Group 2:
Atopic Children (n=88) Non-atopic Children (n=161) Odds ratio  95% confidence interval P value
HSV-1 IgG HSV-11gG
C3) ) C3) 3.008 1.754-5.156 <0.001
(n=49) (n=39) (n=50) (n=111)
56.8% 33.2% 30.4% 69.6%

Table 3. Occurance of atopy between HSV-1 IgG seropositive boys and girls

Study group, HSV-1 IgG seropositive children (n=99)

Girls (n=35) Boys (n=64)
Atopic Non-atopic Atopic Non-atopic
Children Children Children Children Odds ratio 95% confidence interval P value
n=20 n=15 n=30 n=34
57% 43% 47% 57% 1.5111 0.659-3.466 P=0.329
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In the atopic children group, seropositivity was
significantly higher (3.008 times) than non-atopic
group. The HSV-1 seroprevalence of the two groups is
presented in Table 2, (P<0.05).

Ninety-nine of the 249 (40%) children were HSV-1
Ig G-seropositive (Table 3). Atopy was determined in
20 (57%) seropositive girls (n=35) and in 30 (47%)
seropositive boys (n=64). Although the difference was
higher in females (1.511 times) in seropositive atopic
children, gender distribution was not significantly
different (p=0.329, CI: 0.659) (Table 3).

DISCUSSION

We determined a relationship between HSV and
allergy. Hence how might HSV infection influence the
prevalence of allergy? To answer this question, we
must first elucidate the pathogenic mechanisms that are
believed to underlie the allergic diseases.

The main pathology in allergic diseases is atopy
development. Atopy is characteristically associated
with an imbalance between various types of T cells and
an increase synthesis of IgE. Early studies revealed a T-
cell imbalance that was found to be present in all the
important types of childhood atopic diseases, such as
bronchial asthma and hay fever, as well as atopic
dermatitis."”

Infections, which may cause a change in balance of
cytokines, may lead to atopy development. Only few
studies have investigated the correlation between HSV
and allergic diseases, and the results of those studies
are inconsistent. Some reported a protective effect of
HSV against allergic diseases, while others suggested
the opposite.

Multicentre Allergy Study (MAS) Group'® members
have shown that in German children repeated upper
respiratory tract infection and non-respiratory viruses’
infection like herpes simplex in infancy may have
protective effect against development of asthma until
the school age period.

Prabriputaloong et al.'"” suggested that atopy is a
risk factor for herpes simplex ocular disease and that
this risk is increased if a patient has severe atopy.

Brandt et al.”* organised another multicenter case
control study for examining the association between
atopy and HSV keratitis, and they could not find a
significant statistical difference between the two
groups. Rezende et al.”' compared the characteristics of
ocular HSV in patients with and without atopy and
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showed that atopic patients had considerably more
infections and fewer inflammatory episodes compared
with atopics.

In our previous study ¥ we determined high HSV-
1 IgG seropositivity among atopic Turkish children
without, however, comparing them with non-atopic
children.

Although various studies seem to differ
in their accounts of the relationship between HSV-1
and atopy, one common point on which they all agree,
and with which our results are also compatible, is that
there is an association between HSV-1 infection and
atopy.

This raises the question of the kind of relationship
between HSV type 1 infection and atopy. Two simple
suggestions can be made.

The first is the long-standing clinical view that
atopic disease increases the risk of HSV infection.”**
Because atopic individuals react to antigens primarily
through Th2 responses and because an effective Thl
response is needed to provide an effective immune
response to HSV infection,”***" atopic patients,
especially those with severe atopy, may be more
susceptible to HSV infection.

The second is that HSV-1 infection itself may be a
causative factor in atopy development. Dendritic cells
(DC), as antigen-presenting cells located at the border
zones of the body with the environment, have been
shown to play a crucial role as one of the first cells,
beside epithelial cells, interacting with HSV on the one
hand, and as important controllers of viral spread on the
other. HSV-infected DC secretes lower levels of IL-12
in consequence of stimulation by lipopolysaccharides
(LPS) in vitro.*® IL-12 is required for the polarization
of naive T cells into Thl helper cells, which are
characterized by high interferon (IFN)-y secretion.
Furthermore, IL-12 is produced during the maturation
of DC together with a weaker stimulatory capacity
toward T cells,”” the amount of IL-12 production shows
the maturation stage of HSV-infected DC and the
capacity to induce substantial quantities of IFN
producing Thl T cells. A reduced ability to produce
IFN-gama by dendritic cells during HSV infection may
therefore be closely correlated with an increased
tendency to develop allergic sensitization and atopic
diseases later in life. The second explanation makes it
possible to theorize that HSV-1 may cause atopy
development, and that the prevalence of this virus may
be higher in atopic children.

14, 18, 19, 22-25
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There is no doubt that preventing atopic diseases
will always be much preferable to curing them,
whatever treatment choices exist. Establishing the kind
of relationship existing between atopy and herpes
simplex virus infection may be an important step in the
development of primary preventive measures.

In our study HSV-1 IgG seropositivity was
significantly much higher in atopic children with
asthma and allergic rhinitis than in non-atopic children.
HSV-1 IgG seropositivity was similar in both genders

for both groups.
In an evaluation of the HSV status of a population,
age and socioeconomic status are particularly

important. HSV antibodies are acquired by 20-50% of
children by the age of 5 and by 90% of children by age
of 10 years, depending on socioeconomic conditions.
When we compared the age distribution of the two
groups, they were similar and normal; no difference
was determined between the groups, and all the
children selected were of middle socio-economic
status. Any difference in age or socioeconomic status
between the atopic and non-atopic groups that might
have caused the difference in seropositivity for HSV-1
rather than atopic status was thus excluded.

Our study is the first seroprevalence investigation of
HSV-1 IgG antibodies in atopic children with asthma
and allergic rhinitis and the first to compare these with
seroprevalence in non-atopic children. Previous studies
have evaluated the relationship between HSV and
allergic diseases without excluding possible bias factors
which might lead to inaccurate results, such as patients’
socioeconomic status or age group distribution,
whereas our study is interesting because such possible
influences were excluded. Although our results support
the existence of an association between HSV Type 1
infection and atopy, the present data do not allow us to
explain the kind of relationship. HSV is either the cause
or the result of atopy development; further detailed,
prospective, community-based studies are now needed
in order to clarify the link between cause and effect.
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