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Abstract

Background: Asthma is a chronic lung disease character-
ized by wheezy chest, resulting from allergic inflammation
and hyperresponsivness of the bronchi to various stimuli.
Microbial exposures have been suggested to confer protection
from allergic disorders and reduced exposures to gastrointes-
tinal microbes have been proposed as an explanation for the
increase in asthma prevalence and severity. Since the general
prevalence of Helicobacter pylori has been decreasing, we
hypothesized that H.pylori status may be inversely related to
the severity of asthma.

Aim of Study: This study was coducted to evaluate the
relation between Helicobacter pylori infection and bronchial
asthma in children.

Patients and Methods: The study was carried out on sixty
children with asthma who attended to the outpatient clinic of
Chest and Allergic Diseases, Pediatric Department, Tanta
University Hospital. Also, it included thirty apparently healthy
children with matched age and sex who served as a control
group. All studied children were subjected to full history
taking, complete physical examination, pulmonary function
test and detection of H.pylori antigen in stool by ELISA. Data
was analyzed by using SPSS.

Results: There is significant association between severity
of asthma and result of H.pylori so with increase severity of
asthma there is decrease in percentage of positive H.pylori
results. As regard pulmonary function tests (FEV 1 and PEFR),
there was statistically significant difference between positive
H.pylori asthmatic and negative H.pylori asthmatic children.
There was no statistically significant difference between
patient's sex or age and results of H.pylori infection test.

Conclusion: There is a significant inverse association
between severity of asthma and result of H.pylori infection
(by H.pylori Ag in stool). This association is not affected by
ages and sex of patients.
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Introduction

ASTHMA is a common chronic inflammatory
disease of the airways that is characterized by
variable airway obstruction, hypersecretion of
mucus, airway inflammation, and hyper—respon-
siveness of the airways [1].

There is wide geographical variation in the
prevalence of asthma and allergic conditions world-
wide, with substantial differences seen between
low- and high-income countries, and between urban
and rural communites [2].

In susceptible individuals, airway inflammation
may cause recurrent or persistent bronchospasm,
which causes symptoms that include wheezing,
breathlessness, chest tightness, and cough, partic-
ularly at night [3].

H. pylori is a bacterium which colonizes the
gastric mucosa of approximately half the world's
population and is the main cause of peptic ulcer
disease in children [4].

The infection is usually established during early
childhood, persists life long, and remains asymp-
tomatic in over 85% of cases [5].

The majority of those colonized with H. pylori
are actually asymptomatic, Even if H. pylori does
not cause disease, it does lead to a specific immune
response in all humans [6].

H. pylori primarily activates a Th1 response
and decreases the Th2 response, which is respon-
sible for asthma so it decreases bronchial inflam-
mation [7].

An hygiene hypothesis, states that the exposure
to infectious agents and living in an unhygienic
environment might “educate” the immune system
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and thus protect against the development of allergic
diseases and asthma [8].

There is found significant inverse associations
of H. pylori positivity with early onset of asthma
and allergic rhinitis in children [9].

Aim:
This study was conducted to evaluate the rela-

tion between Helicobacter pylori infection and
bronchial asthma in children.

Patients and Methods

This case control study was conducted on 60
asthma cases and 30 non asthma control cases who
attended to the outpatient clinic of Chest and
Allergic Diseases, Pediatric Department, Tanta
University Hospital from December 2015 to De-
cember 2016.

Asthmatic patients (aged from 6-14 years) were
categorized according to asthma severity into mild
intermittent, mild persistent, moderate persistent
and sever persistent based on revised GINA guide-
lines.

Exclusion criteria: Children who received anti-
microbial, proton pump inhibitor, bismuth within
2 weeks before specimen and children who had
gastero-intestinal bleeding.

Both patients and control groups were subjected
to the following: Full history taking, clinical ex-
amination, Pulmonary function tests (FEV 1 and
PEFR) by spirometry. At least three technically
accepted maneuvers were performed and the best
value was recorded [3], Helicobacter pylori Antigen
in stool by ELISA (if +ve or —ve result) [10]. ELISA
measurement of H.pylori Antigen (Hp S Ag) in
human stools was performed and the results were
interpreted using H.Pylori Antigen KT 824 manu-
facturer's instructions (Epitope Diagnostics, Inc).
This ELISA kit is for in-vitro diagnostic use.

Statistical presentation and analysis of the
present study was conducted using the mean, stand-
ard deviation, student ¢-test, Chi-square by SPSS
V20 with p<0.05 means significance.

Results

This study was conducted on 60 cases with
clinically definite asthma and 30 non asthma control
cases, both patients and control were cross matched
for age and sex.

Table (1) presents the demographics and labo-
ratory data of the case control study population as

regard age, sex, residence, family history of allergic
diseases and eosinophil %. It show no significant
difference between the asthmatic children and
controls as regard demographics data as age, sex
and residence (p-value >0.05) but show significant
increase in family history of allergic diseases in
asthmatic children as compared to controls (p-
value >0.05) and show that there is significant
increase of blood eosinophil% in asthmatic children
as compared to controls (p-value >0.05) as shown
in Table (1).

Table (1): Demographic and laboratory data of the studied

groups.
Asthmatlc Controls
children (n)=30 p-value
(n)=60
Age (Years) 8.545+ 7.950+ 0.257
2.424 2.131
Sex:
Male 55.00% 56.67% 0.881
Female 45.00% 43.33%
Residence:
Urban 41.67% 63.33% 0.053
Rural 58.33% 36.67%
Family history
of allergic diseases:
Negative 36.67 76.67 <0.001 *
Positive 63.33 23.33
Eosinophil % 2353+ 1.503+ <0.001 *
1.223 0.600

Data are represented as mean®SD.

There is significant increase of blood eosi-
nophil% in asthmatic children as compared to
controls (p-value >0.05) as shown in Fig. (1)

Eosinophil%

Mean+SD
[\S)

Asthmatic Controls

Groups

Fig. (1): Comparison between asthmatic children and controls
as regard blood eosinophil%.

Positive H.pylori was found in 26/60 (43.33%)
of asthmatic cases compared to 23/30 (76.67%) of
control with statistically significant difference (p=
0.003) as shown in Table (2).
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Table (2): Distribution of H.Pylori among asthmatic children
and controls.

Groups
H.Pylori Asthmatic '
Ag children (éﬁglf;és (3;)0:%10 Chi-Square
Instool  (n)=60

N % N % N % X2 p-value

Negative 34 56.67 7 23.33 41 45.56 8.960 0.003*
Positive 26 4333 23 76.67 49 54.44

Total 60 100.00 30 100.00 90 100.00

There was no significant difference between
asthmatic children regarding the sex and H.pylori
(p-value >0.05) as shown Table (3).

Table (3): Comparison between positive and negative H.pylori
asthmatic children regarding sex.

H.Pylori Ag
. . Chi-Square
Negative Positive Total

N % N % N % X2 p-value

Sex:
Male 18 52.94 15 57.69 33 55.000.134 0.714
Female 16 47.06 11 42.31 27 45.00

There is significant association between pul-
monary function and result of H.pylori Ag in stool,
so with positive H.pylori results increase in per-
centage of FEV 1 & PEFR (%predicted) as shown
in Table (4) and Fig. (2).

Table (4): Comparison between positive and negative H.pylori
asthmatic children regarding FEV 1 & PEFR (%pre-
dicted).

H.Pylori Ag t-Test

Negative Positive t p-value

FEV, (Y%predicted):

Range 53-91 52-98  —3.186 0.002*
MeantSD 73.765+ 83.077+
12.010  10.083
PEFR (Ypredicted):
Range 34-79 38-77  -2.776 0.007*
MeantSD 58.912+ 67.346+
12967  9.674

There is significant negative association be-
tween severity of asthma and result of H.pylori Ag
in stool, so with increase severity of asthma there
is decrease in percentage of positive H.pylori results
(p-value=0.026) as shown in Fig. (2).
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Fig. (2): H.pylori (Ag in stool) in relation to severity of asthma
(mild intermittent & mild, moderate, severe persistent
respectively).

Discussion

Reduced exposure to orofecal organisms has
been suggested as an explanation for the increasing
prevalence of atopy and asthma, but studies of
multiple organisms have had conflicting results
[10]. H.pylori are among organisms that infect hu-
mans as they colonize the gastric mucosa in early
life and then produce a chronic persisting infection
and an inflammatory response that persists indef-
initely unless eradicated [11,12].

This study shows the relationship between
H.pylori infection and severity of asthma. In this
study, Distribution of H.Pylori by stool Ag test
was in asthmatic children 43.33% and in controls
76.67%. So, H.pylori was significantly lower in
asthmatic children than controls (p-value >0.003).

This result is consistent with Arram et al., study
[10], Out of 41 asthmatic cases with positive H.
pylori, there were 22 patients who had mild asthma,
14 had moderate asthma, and 5 only had severe
asthma with statistically significant difference
between them. There was statistically significant
difference between positive H.pylori asthmatic and
negative H.pylori asthmatic as regard pulmonary
function tests (FEV1 and FVC) (p=0.03, 0.05)
respectively.

Finding of inverse associations between H.
pylori status and childhood asthma is also consistent
with evidence from Kozyrskyj et al., [13] that
antibiotic use for treatment of non-respiratory tract
infections during the first year of life subsequently
leads to an increased risk of childhood asthma.
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Our result is consistent with Chen and Blaser
study [9], in their cross-sectional analyses conducted
using data from 7412 children which showed that
H.pylori seropositivity was inversely associated
with asthmain pediatric age, and the inverse asso-
ciation with onset of asthma before 5 years of age
was stronger.

Rg et al., study [14] proposed that H.pylori
infection possibly will be an only indicator of poor
hygiene and the poor hygiene through the hygiene
theory of more exposure to the infectious agents,
resultsin alow prevalence of asthma.

Matricardi et al., study [12] found that asthma
and rhinitiswere inversely related to gradient of
exposure to the microbes as H. pylori, Toxoplasma
gonadii and hepatitis A.They suggested that the
route of transmission of a childhood acquired
pathogen (e.g. oral vsrespiratory) was moreim-
portant than the specific pathogen to drive the
immune system toward a T-helper (Th)1 response
which acts protectively against atopy. As such, H.
pylori may also be a marker for the presence of
other antigens that are often concomitantly present,
owing to the inverse association of the bacterium
and household hygiene.

Our observations were consistent with the re-
sults of ameta-analysis done by Wang et al., study
[15] which showed that there was aweak evidence
for an inverse association between asthmaand H.
pylori infection.

Zevit et d., [16] and Reibman [17] studies also
revealed that there is an inverse association between
H. pylori seropositivity and pediatric asthma and
that H. pylori is an independent factor that protects
against asthma. All these studies suggest that there
are several mechanisms by which H.pylori affect
asthma.

There is awealth of published data demonstrat-
ing that H. pylori infection induces high-level Treg,
Thil, and Thl7 responses in both humans and
mouse models. Interferon-gamma (IFN y)-secreting
Thl cells are associated with increased gastric
inflammation and disease, whereas Treg inhibiting
inflammation are associated with reduced incidence
of disease and probably contribute to the life-long
persistence of H.pylori infections. They are known
to be important for suppressing autoimmunity,
alergy, and inflammation [18].

Increased levels of Treg cells and/or Thl cells
in the circulation influence immune responses at
extra-gastric sites in the body and may play arole
in preventing an elevated |g E response [19].

This may be the result of an inhibition of alergic
Th-2 inflammation exerted by Th-1 responses; the
latter are elicited by infectious agents and are able
to induce the production of IFN-y, IL-12, [L-18
and IL-23 [6].

Bronchia asthmaand allergic diseases are
characterized by Th2 inflammation which is strong-
ly inhibited by IL-12 and IFN-y. It is demonstrated
that in allergic asthmatic patients, the typical Th2
responses can be redirected toward Thl by the
neutrophil-activating protein of H.pylori (HP-NAP)
[20].

These results provide the possibility that HP-
NAP might be a part of the molecular mechanism
underlying the negative association between H.
pylori infection and allergy. Finally, the potential
use of HP-NAP as anew tool for the prevention
and treatment of asthma and allergy will also be
considered [21].

An alternative mechanism for the negative
association isthat H. pylori acts as a surrogate
marker for antibiotic use. Children with asthma
have been shown to receive more courses of anti-
bi otics than non-asthmatic children. As such, chil-
dren with asthma may undergo low-level eradica-
tion of H.pylori during these excess episodes of
antibiotic treatments when compared to non-
asthmatics [22].

Our result is not consistent with Karimi et al.,
study [23] who reported that no significant difference
between H.pylori infection and childhood asthma.
But, they found an association between increased
age and prolonged duration of disease in asthmatic
children with more incidences of H.pylori infection.

Also, Our study results were not consistent
with Fullerton et al., study [24] as they found that
there is no significant association between H.pylori
infection and asthma protection. Their study was
conducted on 2437 adults aged 18-70 year, failed
to find any association between positive H. pylori
infection and either COPD, asthma, allergic dis-
eases, atopic diseases or abnormal PFT.

Furthermore, results from a community-based
study of young adults provided no evidence that
seropositive H.pylori patients had alower level of
IgE sensitization [25].

In a study done by National Heart lung and
Blood Institute (NHLBI) on asthmatic patients 18
years of age and older, It was hypothesized that
vaculoating cytotoxin A and other toxins produced
by H. pylori may have arole in the pathogenesis
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of lung disease and in the subclinical declinein
lung functions seen with aging [26] .

The discrepancy between the resultsin different
studies may be due to the difference in the number
of sampled patients and use IgE level and spirom-
etry to assess asthma severity.

Conclusion:

There is significant inverse association between
severity of asthmaand results of H.pylori stool
Ag. This association not affected by age and sex
of patients.
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