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Abstract

Background and Aim—The prevalence of allergic disorders, including asthma, atopic
dermatitis, and allergic rhinitis has been increasing, and the prevalence of Helicobacter pylori (H.
pylori) infection has been decreasing. Chronic bacterial infection during childhood is reported to
protect the development of allergic diseases. The aim of the present study was to identify whether
H. pyloriinfection influences the prevalence of allergic rhinitis, which has become a serious social
problem, especially in the developed countries.

Methods—We initially investigated the association between the prevalence of H. pyloriand
pollinosis symptoms in 97 healthy volunteers.We had investigated the association between the
serum H. pylori—=immunoglobulin (1g) G antibodies and specific IgE antibodies for pollen, mites,
and house dust in 211 consecutive patients.

Results—There were 52.2% (36/69) of H. pylori-negative volunteers with allergic symptoms,
which was significantly higher than H. py/lori-positive volunteers (14.3%, 4/28, £<0.05). The risk
of pollinosis symptoms by H. pyloriinfection was 0.148 (95% confidence interval): 0.046-0.475,
P<0.05). The prevalence of H. pyloriinfection increased according to age, whereas that of
specific IgE-positive patients gradually decreased. Among the IgE-positive patients, the
prevalence of H. pylori-negative patients was significantly higher than H. pylori-positive patients
who were younger in age (P <0.05).

Conclusion—H. pyloriinfection decreased the pollinosis effects, especially among the younger
volunteers. However, the prevalence of pollinosis in patients who were 50 years or older were
almost same between H. pylori-positive and H. pylori-negative patients; therefore, the recent
increase of pollinosis might relate to not only H. py/oriinfection, but also change in social
environment.
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Introduction

Methods

Helicobacter pylori (H. pylori) colonizes in gastric mucosa in human populations, with a
prevalence ranging from approximately 25% in developed countries, to as high as 80-90%
in developing countries.1™ Chronic H. pyloriinfection cause the development of
gastroduodenal diseases, such as peptic ulcers, gastric cancer, gastric mucosa-associated
lymphoid tissue lymphoma, and extra-gastroduodenal diseases, such as idiopathic
thrombocytopenic purpura, chronic idiopathic urticaria, and iron-deficiency anemia.>19 In
recent times, however, the prevalence of H. pyloriinfection has been decreasing in
developed countries,11-13 whereas new problems, such as Barrett’s esophageal cancer,
metabolic syndrome, and allergic disorders, are increasing.14-16 Possible hypotheses to
explain the recent decrease of H. pyloriinclude increased antibiotic usage in children, the
consumption of clean water, a decrease in the H. py/oriinfection rate in parents, a decrease
of premasticate food by H. pylori-positive patients, and smaller families.

Allergic diseases, such as asthma and atopic dermatitis, are becoming more common in
developed countries.}” A change in environmental exposure and situation could be
considered a major cause of their rapid increase. The phenomenon that microbial infections
during early childhood could prevent or diminish atopic sensitization and asthma is known
as the ‘hygiene hypothesis’.18 In particular, inadequate microbial stimulation of gut-
associated lymphoid tissue, a critical site for the maturation of mucosal immunity, could be
relevant to this mechanism.1® An antigenic-rich environment could be essential for normal
immune maturation, thereby decreasing allergic disorders.

H. pylori occurs in early childhood, usually after the first year of life,20 and the infection
persists at least for decades or for the full life of its host, if not treated with antibiotics,
including eradication therapy. The recent decrease in H. pyloriinfection could result in an
increase in the prevalence of allergic diseases. For example, colonization with the CagA-
positive strain, which has higher virulent ability, was reported to relate inversely to ever
having had asthma, especially in younger adults.2! Colonization with H. pylori was also
inversely related to allergic rhinitis, allergic symptoms, and skin sensitization due to pollens
and molds.?! There seems to exist a relationship between H. pylori infection and the
development of chronic urticaria and atopic dermatitis, since allergic symptoms are apparent
throughout the year.2! However, it is still unclear whether season-related diseases, especially
pollinosis, whose symptoms are manifested in spring/autumn, are related to chronic H.
pyloriinfection.13 We therefore examined whether pollinosis is influenced by the H. pylori
infection rate in relation to status or grade of allergic rhinitis-related symptoms, and whether
the different allergens of allergic rhinitis and the 1g (1g) E level is associated with H. py/lori
infection among the Japanese population, who have been reported to have CagA-positive H.
pylori strains if infected.22

In study 1, we enrolled 97 healthy Japanese individuals working at Nara City Hospital, who
agreed to participate in the present study, in March 2004. H. pylori infection was evaluated
by measuring the H. pylori antibody in urine (Urineriza, Ohtsuka, Tokushima, Japan). We
determined the individuals who had constant pollinosis-related symptoms (e.g. sniveling,
sneezing, and itchy eyes) during spring, when pollen is most common, as symptom-positive
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patients. We determined patients with no symptoms as symptom-negative patients, and as
mild for patients with symptoms but without anti-allergic medication. The grade of symptom
in patients who needed anti-allergic medication for controlling pollinosis-related symptoms
were determined as moderate, and patients refractory to medication were considered severe.

In study 2, we enrolled 211 consecutive Japanese patients who visited Nara City Hospital for
the investigation of dyspeptic symptoms between 1 March and 15 April 2004, and who
agreed to participate in the present study. In study 2, we did not include the 97 volunteers
recruited in study 1. H. pyloriinfection was evaluated by measuring the serum H. pylori
antibody (Determinar H. pylori antibody enzyme immunoassay kit; Kyowa Medex, Tokyo,
Japan).We measured the IgE antibody specific for cedar pollen, as well as most well-known
allergens common in spring, and IgE antibodies common throughout the year in allergens,
including mites and house dust (all from UniCAP, Pharmacia Diagnostics AB, Uppsala,
Sweden). Serum IgE antibodies less than 5 IU/mL, 5.1-20 IU/mL, and more than 20 1U/mL
were determined as mild, moderate, and severe, respectively. IgE and specific IgE were
presented as total IgE containing antibodies against all allergens and specific IgE for cedar
pollen, mites, and/or house dust.

In both studies, no patient had received previous treatment for H. pyloriinfection. Informed
consent was obtained from all patients, and the protocol was approved by the local hospital’s
ethics committee.

Statistical differences in demographic characteristics, including positive and negative H.
pylori status of allergic symptoms, were determined by + o-test. The effects of H. pylori
infection on the risk of developing pollinosis and symptoms in patients were expressed as
odds ratios (OR) with 95% confidence intervals (Cl) in H. pylori-negative patients, and
adjusted by age and sex. A P-value of less than 0.05 was accepted as statistically significant.
Calculations were carried out using statistical software StatView 5.0 (SAS institute, Cary,
NC, USA).

The prevalence of H. pyloriinfection in healthy volunteers aged between 25 and 40 years
was 28.9% (28/97) (Table 1). The percentage of H. pylori-negative patients with typical
allergic symptoms, such as conjunctivitis, sneezing, and sniveling, was 52.2% (36/69),
which was significantly higher than that of H. py/lori-positive individuals (14.3%, 3/28, P=
0.003) (Table 1). After dividing the volunteers into two groups according to age (under 30
and older than 30), the symptom-positive rates in H. pylori-positive and H. pylori-negative
individuals were 20% and 56% in the under-30 group. There was no significant difference in
the grade of pollinosis symptoms between H. pylori-positive and H. pylori-negative
individuals (Table 1). The H. py/lorilgG level did not relate to status and the grade of
pollinosis symptoms.

The risk of pollinosis symptoms for H. pyloriinfection, adjusted by age and sex, was 0.148
(95% ClI: 0.046-0.475, P=0.0013), which suggested that chronic H. pyloriinfection
significantly decreased the presence of pollinosis symptoms. The risk of moderate rhinitis-
related symptoms for H. pyloriinfection was 0.121 (95% CI: 0.026-0.571, £=0.008).

The H. pyloriinfection rate for consecutive patients was 44.8% (99/221) (Table 2). The sex
and mean age ratio significantly differed between the H. pylori-positive and H. pylorr-
negative groups (P =0.02 and £<0.001, respectively). The percentage of serum IgE-positive
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patients among the H. pylori-negative patients was 67.9% (76/112), which was significantly
higher than those among the H. pylori-positive individuals (33.3%, 32/99, £<0.001) (Table
2). However, there was no significant difference in the IgE level (mild, moderate, or severe)
between H. pylori-positive and H. pylori-negative individuals (P = 0.18) (Table 2). The
specific IgE levels for pollen, as a spring allergen, and mites and house dust, as allergens
throughout the year in H. pylori-negative patients, were 67.9%, 36.6%, and 39.3%,
respectively, which were significantly higher than those in H. pylori-positive patients (Table
2). The H. pylorilgG level did not relate to H. pylori-positive patients and the specific IgE
level for pollen, irrespective of the patients’ age.

When we divided the patients into age-dependent groups, the H. pyloriinfection rate
increased according to age, whereas the IgE-positive rate decreased according to age (Fig.
1a). The prevalence of H. pyloriinfection was inversely related to the presence of IgE
antibodies. The IgE-positive rate in H. pylori-negative patients was higher than that in H.
pylori-positive patients, especially among the younger patients (Fig. 1b). These differences
between H. pylori-negative and H. pylori-positive patients decreased according to age, and
in patients 50 years or older, the IgE-positive rate was independent of H. py/oristatus (Fig.
1b).

The specific IgE-positive rate for pollen, mites, and house dust in H. pylori-negative patients
was higher than that of H. py/ori-positive patients, irrespective of age (Fig. 2). However, the
differences in the specific IgE-positive rate for the three antigens between both groups
decreased according to age (Fig. 2). The differences in the specific IgE-positive rate for
pollen between both groups were also compared (Fig. 2). In the patients who were 50 years
or older, there was no difference in the specific IgE-positive rate between both groups (Fig.
2).

The risk of IgE-positive H. pyloriinfection, adjusted by age and sex, was 0.39 (95% CI:
0.16-0.57, P=0.004), suggesting that H. pyloriinfection significantly decreased the
presence of serum IgE in allergens (Table 3). The risk of specific IgE-positive H. pylori
infection for pollen, mites, and house dust significantly decreased (0.26 [0.13-0.40], 0.41
[0.22-0.77], and 0.39 [0.16-0.57], respectively). However, when adjusted by age and sex,
the risk of specific IgE-positive H. pyloriinfection for pollen was 0.39 (95% CI: 0.16-0.57,
P=0.004), whereas the risk of specific IgE-positive H. pyloriinfection for mites and house
dust decreased (Table 3).

Discussion

Pollinosis is an important social problem in Japan that occurs throughout the year, so much
so that cedar pollen forecasting is reported in weather reports in the media. In this study, we
demonstrated that patients with pollinosis-related symptoms and with serum total IgE
positivity or pollen-specific IgE positivity had a lower rate of H. py/oriinfection than those
without, especially in younger adults. Exposure to chronic infections, such as H. pylori, in
early life is necessary for the normal maturation of immune response, so as to achieve a
balance between T-helper type 1 (Th1; protective immunity) and T-helper type 2 (Th2;
immunity for allergic diseases, including asthma and pollinosis) cytokine responses. In
recent times, particular allergic conditions have been increasing because of Thl- and Th2-
type immune response imbalances due to modern lifestyles.18:23 Lifestyle changes can
increase the risk of developing allergic diseases, especially in developed countries.24

The immune system is activated after the establishment of H. py/ori colonization in gastric
mucosa. H. pyloriinfection, therefore, was expected to have a particularly marked effect on
the developing immune system and to reduce the risk of atopic dermatitis, allergic rhinitis,
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and asthma by approximately 30%.25 In Finland, the prevalence of atopic dermatitis was
significantly higher than in Russia, and this difference was explained, at least in part, by
significantly higher H. pylori seropositivity in Russia compared to Finland.28 H. pyloriwas
also inversely associated with the onset of asthma in not only adults, but also children.21:27
Among children aged less than 20 years, the presence of H. pyloriwas inversely related to
ever having had asthma (OR: 0.69, 95% CI: 0.45-1.06).27 H. pylori infection was also
related to a decreasing risk of food allergies.28 However, there are only a few studies about
H. pyloriinfection and allergic rhinitis.2! Colonization with H. pyloriwas inversely
associated with currently (OR: 0.77, 95% CI: 0.62-0.96) or ever (OR: 0.77, 95% CI: 0.62—
0.94) having a diagnosis of allergic rhinitis, especially with a childhood onset (OR: 0.55,
95% CI: 0.37-0.82).21 In the present study, the risk of pollinosis symptoms for H. pylori
infection was 0.148 (95% ClI: 0.046-0.475, P=0.0013), suggesting that chronic H. pylori
infection significantly decreases the presence of pollinosis symptoms, as observed in other
allergic disorders.

In those aged 30 years or over, the positive rates of allergen-specific IgE and total IgE levels
increased.?? The prevalence of positive IgE among a younger population (15-24 years) was
found to increase from 11% to 38% (3.5-fold increase) in a 30-year timeframe in Finland.2°
Serum IgE responses were also found to increase in a cohort study of young Japanese girls
from 1978 to 1991.20 In that study, IgE responses for 16 allergens tested increased from
21% to 39%, and the allergens found to have most significantly increased were timothy,
sweet vernal grass, house dust, and Japanese pollen.30 The percentage of IgE-positive
Japanese mainly increased in the subgroup with no H. pylori antibodies.3? In the present
study, the specific IgE-positive rate for pollen, mites, and house dust was related to H. pylori
status, and differences in specific IgE-positive rates between H. pylori-negative and H.
pylori-positive patients significantly differed. However, the differences decreased according
to age. In patients aged 50 years or over, there was no difference in the IgE-positive rate.
Patients aged 50 years or over who were not infected had a higher IgE-positive rate for
allergens like their younger counterparts. This suggests that the continuing decline of H.
pyloriin Japanese is related to the increase of pollinosis. The prevalence of allergic diseases
among older populations might be lower because more bacterial and viral infections were
common 40-50 years ago. The fact that H. py/oriinfection and allergies decrease with age
in this study might suggest that other environment factors, such as improving hygiene, were
related to the prevention of allergic response in patients aged 50 years and older, irrespective
of H. pyloriinfection. In fact, it has been suggested that measles,3! hepatitis A,32
Toxoplasma gondii3® and Mycobacterium tuberculosis®* infections, and the development of
delayed hypersensitivity to tuberculin,3° decrease allergic diseases. Therefore, although H.
pyloriinfection was considered to decrease allergic diseases, including pollinosis, a recent
increase of pollinosis could be caused by the decrease of not only H. py/ori, but also other
bacteria and viruses.

Chen et al?! reported that CagA-positive H. pyloriwas inversely associated with current
allergic rhinitis (OR: 0.77, 95% CI: 0.62-0.96), especially with a childhood onset (OR: 0.55,
95% CI: 0.37-0.82). However, there was no increased risk of allergic rhinitis in CagA-
negative H. pylori-infected patients.2! More than 90-95% of H. py/oristrains isolated in
East Asian countries carry CagA.36:37 Therefore, in East Asia, the prevalence of allergic
disorders might be lower than other populations that have a lower rate of the CagA-positive
strain.

In conclusion, we demonstrated that H. py/oriinfection might play an important role in
protecting against pollinosis development in Japanese, especially among younger patients.
There are several limitations of the present study, including an insufficient sample size,
especially in study 1. Moreover, this epidemiological study on the association between
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pollinosis and H. pyloriinfection has not directly proven that the relationship between the
decrease of H. pyloriinfection and the increase of pollinosis is a causal one. Therefore, that
the effects of allergic diseases by H. pylori eradication therapy and the solution to H. pylori
and pollinosis mechanisms in relation to age require further study.
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Figurel.

(a) Helicobacter pylori (H. pylori) infection rate and specific immunoglobulin E (IgE)-
positive rate in different age-dependent groups. H. pyloriinfection rate increased according
to age, whereas the specific IgE-positive rate decreased. (b) Specific IgE-positive rate in H.
pylori-positive patients and H. pylori-negative patients. (O) H. pylori-positive patients; (A)
specific IgE positivity; (M) specific IgE positivity, and H. pylori-positive patients; (O)
specific IgE positivity, and H. pylori-negative patients.
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Figure2.

Helicobacter pylori (H. pylori) infection rate and specific immunoglobulin E (IgE)-positive
rate for pollen (a), mites (b), and house dust (c) in different age-dependent groups. H. pylori
infection rate increased according to age, whereas the specific IgE-positive rate decreased.
(O) H. pylori-positive patients; (A) specific IgE positivity; (l) specific IgE positivity, and
H. pylori-positive patients; (O) specific IgE positivity, and H. pylori-negative patients.
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Table 3

Risk of immunoglobulin E positivity for Helicobacter pylori-positive patients

Allergen Oddsratio 95% confidenceinterval  P-value

Total Pollen 0.23 0.13-0.40 <0.01
Mites 0.41 0.22-0.77 <0.01
House dust  0.39 0.16-0.57 <0.01

Age and sex adjusted  Pollen 0.39 0.20-0.74 <0.01
Mites 0.74 0.36-1.52 0.41
House dust ~ 0.61 0.29-1.30 0.20
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