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Abstract

Background: Helicobacter pylori (H. pylori) causes Gastritis in humans and prevalent in
more than 50% of the world’s populations. Apart from infecting the gastric mucosa it can
cause extra-intestinal diseases like Allergic Asthma, Multiple sclerosis, Diabetes Mellitus.
Aim of the study: To study the relation between Pylori infection of the gastric mucosa and
severity of Bronchial Asthma.

Methods: A prospective Analytical Study was undertaken at a Tertiary care Hospital in Abu
Dhabi, UAE between 2019 and 2022. Totally 132 patients of Bronchial Asthma were
included. Asthma was graded as per GINA grading. Laboratory investigations and
radiological tests to confirm were done. Spirometry, H. Pylori tests were done to study the
relation between the H. Pylori infection and severity of B. Asthma.

Results: There was no significant statistical difference between the incidence of Asthma and
the age, gender and family history of Asthma of the patients in the study. But there was
statistical significance in the Asthma patients with history of smoking and GERD incidence
of B. No statistical significance noted in regards to the incidence of grades of Asthma in
relation to their status of control. There was statistically significance of inverse relation
between positive H. Pylori Ag and Positive Ig G of H. Pylori in blood in the patients with B.
Asthma.

Conclusions: There was an infrequent association between Helicobacter Pylori infection and
Bronchial Asthma in patients with an evident inverse relation in terms of grading of Asthma
and its status of control. Hence the H. Pylori infection was positively related with the control
of the disease. To understand the exact mechanism a larger scale studies are needed since it
was not clear.
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Introduction

Gastric infection producing organism were
identified 30 years ago and named as
Helicobacter Pylori (H. Pylori) with
potential factors to produce disease.[1] H.
Pylori organism has mucinous activity and
contains adherence factors enabling them
to penetrate the mucus membrane of the
stomach. [2]This property allows them to
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colonize in gastric mucosa and release
hydrolytic enzymes causing gastritis which
is associated with infiltration of
inflammatory cells. [3] Chronicity of this
infection results in peptic ulcer disease,
gastric cancer and gastric mucosa-
associated lymphoid tissue lymphoma.
Nearly 50% of the world’s populations are
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infected with H. Pylori. [4]H. Pylori are
spiral, flagellated, motile, Gram -—ve
bacteria and producing urease enzyme for
its survival in the Stomach mucosa. [5]
According to European studies the
prevalence of H. Pylori in the stomach
mucosa is varying from 07% to 33%. [6]
H. pylori are acquired in the childhood
before 10 years in the developing
countries; whereas the age of acquiring H.
Pylori was higher in the developed
countries. [7] Different pro-inflammatory
substances like cytokines and eicosanoids
are shown to be released from the gastric
mucosa where H. pylori are colonized [8];
suggesting the pathogenic link between the
bacterial infection and the diseases
produced characterized by activation of
inflammatory mediators and/or induction
of autoimmunity might exist [9]. H. pylori
have a capability of producing extra-
intestinal organs producing diseases like
liver and bile tract disease, ear and eye
diseases, cardiovascular diseases,
neurological  disorders like multiple
sclerosis and dementia, diabetes mellitus,
immunological diseases like allergy,
asthma and respiratory diseases and
haematological disorders, gynaecological
and pulmonary pathologies [8]. The
international Agency of Research on
Cancer officially recognized the H. Pylori
as the causative organism to produce group
I gastric cancer carcinogen. [3] Recently
there is a decrease in the prevalence of H.
Pylori infection in the developed countries
which could be attributed to improved
sanitation and increased use of antibiotics;
the main parameters for this decrease.
[9]But the decreased H. Pylori infection
rate was associated with increased
prevalence of increased prevalence of
Allergic diseases like Bronchial Asthma,
Atopy and allergic rhinitis. (10,
11]Existence of H. pylori infection is done
by detecting IgG antibodies to H. pylori in
blood, urea breath test by drinking 13C-
labeled or 14C-labelled urea [10], H.
pylori—specific antigens in stool [11] and
endoscopic biopsy from the pre-pyloric
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region of the gastric mucosa by many
techniques [12]. The relation of inversely
proportional prevalence between H. Pylori
infection of the gastric mucosa and
Allergic diseases was reported by many
studies. [13, 14, 15] But there is a great
dispute regarding the design of these
studies especially in the adult age groups.
[16] The benefit of H. Pylori infection in
reducing the prevalence of Allergic
diseases is thought to be through a pivotal
influence in the immunological response
especially in asthma. The present study
aims to evaluate the prevalence of H.
pylori infection in the patients attending
the Medical centres specialized for
respiratory diseases.

Materials and Methods: A cross-
sectional Analytical study was carried out
on randomly selected 132 patients
attending the Chest department of a
Tertiary care Hospital, Abu Dhabi, UAE
during the period from February 2019 to
January 2022. All the patients were
diagnosed as Bronchial Asthma. The study
was conducted in accordance with relevant
guidelines and regulations of the Hospital.
A Hospital approved consent form and
proforma were used.

Inclusion Criteria: Patients aged above
18 years and below 67 years were
included. Patients of both genders were
included. Patients diagnosed as Bronchial
Asthma with different grades of severity
on assessment with spirometry according
to Global Initiative to Asthma (GINA,
2015), (17) were included. Patients willing
to participate in the study were included.
Exclusion Criteria: Patients aged below
18 years and above 67 years were
excluded. Patients not willing to join the
study group were excluded. Patients with
co-morbidities which are associated with
high incidence of H. pylori like coronary
Heart  Disease (CHD),  Hypertension,
Patients with Chronic Hepatic Disorders,
Pulmonary Tuberculosis and Diabetes
Mellitus were excluded. All the patients
were subjected to thorough history taking,
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clinical examination, radiological
investigations; oxygen saturation at room
temperature was recorded. Spirometry was
done and the grading of the Bronchial
Asthma was done according to (GINA,
2015).

Patients presenting with Medical
history: Symptoms:

1. History of wheeze.
2. Shortness of breath.
3. Tightness in the chest (in adults).

More than one symptom mentioned above,
Symptoms, (in adults), Symptoms present
in the night or in the early morning,
change of symptoms in time or intensity,
symptoms aggravated by viral URTI,
exercise, exposure to allergens, car fumes,
toxic gases, weather changes, wheeze
exaggerated by laughing or coughing and
strong smells or smoke were taken as
criteria to include in the study.

Ventilatory functions assessed by
Spirometry: Spirometry was done in all
the patients: Limitation of air flow was
considered when: when FEV1/FVC ratio
was less than 0.8. Bronchial asthma was
considered when: Reversibility in FEV1
was more than 12% (or more than 200 ml)
from pre-bronchodilator status to 15
minutes after inhalation of 200ug of
Salbutamol. (Normal values based on the
age taken in this study were: FEVI/FVC:
819 yr: 85%, 20-39 yr: 80%, 40-59 yr:
75%, 60-80yr: 70%). Bronchial Asthma
was graded as

Intermittent: symptoms were occurring
from less than 2 days/ week with Normal
FEV1 between exacerbations, FEV1 more
than 80% predicted and FEV1/FVC ratio-
normal.

Persistent:

Mild: Symptoms more than 2 days in a
week with FEV1 more than 80% predicted
and FEV1/FVC ratio is normal.

Moderate: Symptoms occurring daily
withFEV1 more than 60% but less than
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80% predicted and FEV1/FVC reduced to
05%.

Severe: Symptoms occurring throughout
the day Often 7 days in a week and
sometimes occurring many times in a day,
with FEV1 less than 60% predicted and
FEV1/FVC ratio reduced to less than 05%.
The diagnosis of Gastroesophageal reflux
disease (GERD) was based upon a
questionnaire filled up by the patients
which consisted of 06 items (04- positive
predictors and 02- negative predictors).

Positive predictors:

1. Heartburn.

2. Regurgitation.

3. Sleep disturbance due to reflux.

4. Use of over-the-counter medications.

Negative predictors:

1. Epigastric pain.
2. Nausea.

Estimation of serum antibody for H.
pylori: A qualitative test was done in all
the patients by a Rapid Anti H. pylori test
to detect the antibodies in human serum,
plasma or whole blood (Immune
chromatography- with results within 15
minutes).

Results

1. Positive: Purplish red test and control
bands were present on the membrane
(when the concentration of antibody is
low, the result is weak test band).

2. Negative: Purplish red control band
alone appears on the membrane and
test band absent.

3. Invalid: Absent control band in the
control region. Stool antigen test for H.
pylori was done in all the patients.

Statistical Analysis:

All the data was analyzed using the
standard statistical methods using SPSS
version 20.0. The variables were presented
as numbers and percentage or mean =+
standard deviation (SD). To test the level
of differences for significance student t —
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test and Chi Square (x2) test were used.
The p value was taken as less than 0.05 to
consider level of significance.

Results

Among the 132 subjects in the study there
were 89 (67.42%) males and 43 (32.57%)
females with a male to female ratio of
2.88:1. 23 (17.42%) of the patients were
aged between 18 and 27 years, 23
(17.42%) of the patients were aged
between 28 and 37 years, 37 (28.03%) of
the patients were aged between 38 and 47
years, 41 (31.06%) of the patients were
aged between 48 and 57 years and 13
(09.84%) of the patients were aged
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between 57 and 68 years. (Table 1) History
of smoking was present in 73 (55.30%) of
the patients and not present in 59 (44.69%)
of the patients. History of GERD was
present in 90 (68.18%), and not present in
42 (31.81%) of the patients. (Table 1) No
statistically significant difference was
observed in regards to the incidence of
Asthma in relation to Age, gender and
family history of Asthma in the study; (p
value was less than 0.05%). But there was
statistically significance in the patients
with history of smoking and GERD
incidence of B. Asthma in the study (p
value was <0.05), (Table 1).

Table 1: Shows the demographic data of the subjects (n-132)

Observation Number Percentage P value
Age groups

18 to 27 23 17.42

28 to 37 37 28.03 0.128
38 to 47 41 31.06

48 to 57 18 13.63

58 to 67 13 09.84

Gender

Male 89 67.42 0.113
Female 43 32.57

Family H/O of Asthma

Yes 57 43.18 0.147
No 75 56.81

Smoking

Yes 31 23.48 0.041
No 91 68.93

GERD

Present 42 31.81

Absent 90 68.18 0.037

As per grading of GINA B. Asthma was
graded in this study and found that there
were 42 (31.81%) patients with mild B.
Asthma. Among them 15/42 (35.71%)
were with Asthma under control, 16/42
(38.09%) were under partial control and
11/42 (26.19%) were having uncontrolled
Asthma. 51 (38.63%) patients were with
moderate grade Asthma. Among them
15/51 (21.56%) were with Asthma under
control, 16/51 (31.37%) were under partial
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control and 11/51 (21.56%) were having
uncontrolled Asthma. 39 (29.54%) with
severe grade of Asthma. (Table 2) Among
them 15/39 (38.46%) were with Asthma
under control, 16/39 (41.02%) were under
partial control and 11/39 (28.20%) were
having  uncontrolled  Asthma.  No
statistically significant difference was
observed in regards to the incidence of
grades of Asthma in relation to their status
of control (p value less than 0.05).
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Table 2: Shows the grading, status of control of Asthma as per GINA grading (n-132)

Observation Number Percentage | P value
Grading of Asthma (GINA)- 132

Mild 42 (31.81%)
Controlled 15 35.71

Partially controlled 16 38.09

Uncontrolled 11 26.19

Moderate 51 (38.63%)
Controlled 18 35.29

Partially controlled 21 41.17 0.251
uncontrolled 12 23.52

Severe 39 (29.54%)
Controlled 10 25.64

Partially controlled 19 48.71

uncontrolled 20 51.28

H. Pylori Antigen in Stool and Blood

Positive 69 52.27 0.133
Negative 53 40.15

In mild cases of B. Asthma H. Pylori Ag in
stools was present in 19/42 (45.23%);
(absent in 23/42 (54.76%). In moderate
cases of B. Asthma H. Pylori Ag in stools
was present in 13/51 (32.5%), (absent in
38 (74.50%). and in severe cases of B.
Asthma H. Pylori Ag in stools was present
in 08/39 (20.51%) cases (absent in 31/39
(79.48%), (Table 3). In mild cases of B.
Asthma Ig G of H. Pylori in blood was
present in 17/42 (40.47%); (absent in

25/42 (59.52%). In moderate cases Ig G of
H. Pylori was present in the blood in 13/51
(absent in 38 (74.50%). and in severe cases
of B. Asthma H. Pylori Ag in stools was
present in 08/39 (20.51%) cases (absent in
31/39 (79.48%), (Table 3). There was
statistically significance of inverse relation
between positive H. Pylori Ag and Positive
Ig G of H. Pylori in blood in the patients
with B. Asthma. (p value was <0.05),
(Table 3).

Table 3: Shows the positive H. Pylori AG in stool and IgG in Blood versus severity of B,
Asthma (n-132)

Observation H. Pylori in stool H. Pylori IgG in Blood P value
Present Absent Present Absent
40 92 32 100
(30.30%) (69.69%) (24.24%) (100%)
B. Asthma
Mild- 42 19 (45.23%) |23 17 (40.47%) 25 (59.52%)
Moderate- 51 13 (32.5%) (54.76%) 11 (21.56%) 40 (78.43%) 0.031
Severe- 39 08 (20.51%) | 38 04 (10.25%) 35 (89.74%)
(74.50%)
31
(79.48%)

Among the 32 patients with positive Ig G
of H. Pylori in blood 02 were negative for
Ag in the stool. Similarly among the 100
patients with negative Ig G of H. Pylori in
blood 10 were positive for Ag in the stool.
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The Specificity of these tests was 93.12%
and the sensitivity of the tests was 71.55%.
There was statistical significant difference
between positive and negative H. pylori
cases diagnosed by stool antigen and
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serum IgG level (P value less than 0.05). It
was found that most of the negative H.
pylori cases diagnosed by serum IgG were

negative by stool antigen test also (Table
4).

Table 4: Shows the specificity and sensitivity of lab investigations for H. Pylori (n-132).

Observation Positive Negative | Specificity | Sensitivity
Stool Ag Stool Ag
Positive H. Pylori Ig G in Blood- 32 | 30 02
93.12% 71.55%
Negative H. Pylori Ag in Blood- 100 | 10 90

Discussion

The present study was conducted to
analyze the findings related to inverse
relation between the H. Pylori infection of
the gastric mucosa and the grading severity
of the B. Asthma. 132 subjects with B.
Asthma were included and spirometry, H.
Pylori lab investigations of the stools and
Blood Ig G were estimated in various
severities of B. Asthma in them. Presently
B. Asthma is one of the commonest
chronic inflammatory pulmonary diseases
initiated by allergy. The prevalence is
approximately 1-18% of populations all
over the world. The prevalence of Asthma
was found to be shifting in urban areas due
to migration of people from the rural areas
to urban areas. [18] The hypothetical
reason behind increased prevalence of
atopic and allergic diseases was the
reduced exposure to orofecal organisms.
[19] But other authors opined that a
conflict of multiple organisms’ theory was
playing the role. [20] It was reported in the
literature that the incidence of H.
pylori infection was found to be decreasing
in adults and children especially in the
developed  countries. But  this
phenomenon is exactly opposite to the
increased incidence of asthma and other
allergic disorders in children. [21] In a
study by Melby KK, Carlsen KL et al [22]
it was reported that 16.4 percent of
children, negative for H. pylori at the ages
between of 2 and 10 years had Asthma at
the age of 16. Hence it was suggested that
exposure to orofecal contamination (H.
Pylori) at the age of 12 would prevent
development of Asthma. [23] In the

present study 132 subjects in the age
groups of 18 to 67 years were included
with varying grades of Asthma and in
varying status of control. In this group,
there was statistically significance of
inverse relation between positive H. Pylori
Ag and Positive Ig G of H. Pylori in blood
in the patients with B. Asthma; (p value
was <0.05).Fouda et al. [23] using ELISA
method to estimate the H. pylori IgG in the
plasma of the Asthma patients and healthy
children. Their results showed the titer of
IgG was inversely related to the degree of
asthma. The above results were similar to
the results encountered in this study. From
a Greek study by Tsigalou C,
Konstantinidis TG et al, it was concluded
that the infection of H. pylori, especially
with the strains of CagA-positive H.
pylori, was inversely correlated with the
development of Asthma. [24] There were
other cross-sectional studies also which
supported the view that H. pylori infection
was showing a protective role on the
severity of Asthma patients. [25, 26. 27,
28]0n the other hand there are studies
which do not agree upon the mechanism
and suggest further research in this aspect.
[29, 30, 31, 32, 33] Certain researchers
detected H. pylori exotoxin VacA the lung
biopsies of humans which stimulated
pulmonary airway epithelial cells to
secrete inflammatory cytokines in vitro.
[34] H. Pylori was discovered in the
pulmonary tissues of patients with COPD.
[35] Further more studies also confirmed
that the existence of H. pylori infection
provided protective effects against Asthma
patients its eradication may have a
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negative impact. [35, 36] The immune
pathogenesis is very complex for B.
Asthma as studies have proved that Toll-
like receptors (TLRs), dendritic cells
(DCs), helper T cells 1/2 (Th1/Th2), Th17,
regulatory T cells (Tregs), etc. play their
roles in a complex interaction network
between cells and receptors. [37, 38, 39]
The false negative results of Ag in stools
and Ig G antibody of H. Pylori could also
be due to age related factors; hence the
actual correlation between the prevalence
of H. Pylori infection and severity of
Asthma might have been so accurate.

Conclusions

There was an infrequent association
between Helicobacter Pylori infection and
Bronchial Asthma in patients with an
evident inverse relation in terms of grading
of Asthma and its status of control. Hence
the H. Pylori infection was positively
related with the control of the disease. To
understand the exact mechanism a larger
scale studies are needed since it was not
clear. Treatment of GERD symptoms in
Asthmatic patients, regardless the presence
of H. pylori infection helps in managing
the asthma effectively. Detection of H.
Pylori Ag in stools and IG G of H. Pylori
in the plasma of Asthma patients are
highly sensitive and the specificity is more
than 95%.
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