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ABSTRACT

Article Type:

Introduction: Asthma is a medical condition characterized by narrowing the airways,
swelling and deposition of extra mucus in the airways. This condition leads to difficulty in
breathing and causes coughing, wheezing and shortness of breath.
Objectives: This study attempted to find a probable link between asthma and hypertension.
Patients and Methods: This is a case-control study which evaluated 100 asthma patients with
100 healthy children by comparison. The relationship between asthma and hypertension was
analyzed using the SPSS software, version 18.00. The application of Student’s t-test and chisquare test was based on whether the data is continuous or not.
Results: It was found that the risk of hypertension in children is affected and increased by
asthma.
Conclusion: This study showed that asthma has a significant effect on the occurrence of
hypertension.
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Introduction
Airway inflammation has appeared as an important
contributor to the mechanisms of asthma that can cause
narrowing the airways. This inflammation is important
in the later and more persistent development of bronchial
obstruction (1-3). Patients with asthma have bouts of
breathlessness, chest tightness, coughing and wheezing
that are due to generalized airway obstruction (2-5).
Generalized airway obstruction in asthma causes the
patient to experience dyspnea, chest discomfort, coughing
and wheezing.
Approximately 300 million people of all age groups and
all cultural backgrounds suffer from asthma, including 6.5
million patients in the United States who are children and
the financial cost, mortality and morbidity to authority,
health systems, families and patients is increasing globally
(1,6). More than 5% of the community members are
affected with asthma, and researchers have predicted
that its frequency is still increasing, especially among

children. The burden of this disease has continued to
increase, despite the new developments in its recognition
and management (7). The most usual presentation of
childhood respiratory tract illnesses is wheezing. This
symptom plays an important role not only because it
contributes to acute morbidity but also because a high risk
for asthma is indicated by childhood wheezing (8).
When lung mononuclear cells have been activated,
they produce pro-inflammatory cytokines including
the eosinophils and mast cells (2,9). Both variants are
distinguished by tissue infiltration by eosinophils and
activated T cells as well as the increased biosynthesis
of interleukin-4, interleukin-5, interleukin-13, and
chemokines (10). It has been shown that cytokines
are important mediators of bronchoconstriction in
asthma. Additionally, leukotrienes are the strong proinflammatory cytokines found in high concentrations
in asthmatic bronchioles. Both of them also interact
in atherosclerotic plaques. Hence, inflammation is
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associated with several comorbidities and ingredients in
asthma. Inflammation also contributes to left ventricular
hypertrophy and possibly right ventricular hypertrophy.
Inflammation in asthmatic patients may also contribute
to hypertension (10-15).
Objectives
Considering the rates of verified hypertension (>3%)
and pre-hypertension (>3%) in children and adolescents,
who have no symptoms, high blood pressure should
be considered a common long-term health obstacle in
childhood (16,17). An attempt has therefore been made
to conduct a study on the possible relationship between
asthma and hypertension.
Patients and Methods
Study population
In this case-control study, 100 asthma patients were
compared with 100 healthy children. This case-control
study was performed on 200 children in the age group of
more than 5 years, referred to the pediatric clinic of the
Amir Kabir hospital in Arak, Iran. Of the 200 children
under study, 100 children with asthma served as the case
group and 100 healthy children without asthma served as
the control group and were included in the study based on
the inclusion and exclusion criteria.
Our inclusion criteria were; 1) children of both genders
above five years of age, 2) children with asthma according
to its diagnostic criteria and 3) written consent from
patients’ parents or guardians. Our exclusion criteria were;
1) congenital and chromosomal abnormalities, 2) history
of considerable or chronic medical disorders, 3) chronic
medication use, 4) patients with non-cooperativie parents
or guardians, and 5) the presence of any active or chronic
infections.
Ethical issues
The research followed the tenets of the Declaration of
Helsinki. Informed consent was obtained and the research
was approved by the ethical committee of Arak University
of Medical Sciences, Iran.
Statistical analysis
To investigate the relationship between asthma and
hypertension, results analysis was performed using SPSS
software, version 18.00. Student’s t test and chi-square
test were applied based on whether the data is continuous
or not. Statistical significance was evaluated at P ˂ 0.05
(18,20).
In order to divide children based on blood pressure
percentile, there are four groups of blood pressure
percentile based on sex, weight and height; 1) Blood
pressure percentile <90th means normal. 2) Blood pressure
percentile between 90th-95th means prehypertension. 3)
Blood pressure percentile between 95th-99th + 5 mm Hg
means hypertension stage 1. 4) Blood pressure percentile
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>99th +5 mm Hg means hypertension stage 2 (19).
Results
Asthmatic children had a mean age of 6.9 ± 1.9 years (age
at the time of diagnosis). The control group had a mean
age of 7 ± 2.3 years. There was no predominance of one
gender among the two groups. Around 41% of the cases
population were girls and 53% of the control population
were girls. Around, 59% of cases population were boys
while 47% of the control population were boys (P =
0.119). In this study, normal blood pressure percentile was
found in 83 cases and 82 controls. Around 6 cases and 2
controls were in the 90th-95th blood pressure percentile.
Moreover, 11 cases and 6 subjects in the control group had
95th-99th + 5 mm Hg blood pressure percentile. None of
the cases had more than 99th + 5 mm Hg; however 10
control subjects had more than 99th + 5 mm Hg blood
pressure percentile (P = 0.004, Table 1).
Discussion
Based on our study, a significant difference between
asthma and hypertension was detected. At present, there
are insufficient studies over the relation between asthma
and hypertension in children. Based on the previous works
of Salako and Ajayi, a significant relationship of asthma
and hypertension was detected. The mean age of the group
with acute severe asthma was 30 ± 9.9 years and the mean
age of the group with stable asthmatic patients was 45 ± 15
years. They concluded that the frequency of high blood
pressure among asthmatics is utterly high. It was also
found that a concurrent family history of hypertension
and the frequency of attack of acute severe asthma did not
seem to designate the status of blood pressure (21).
Based on an earlier study, Steinmann et al found that
arterial stiffness increased in children with mild and
moderate asthma (22). Brachial-ankle pulse wave velocity
tends to increase as the pathogenic condition aggravated
in asthma (23).
Twenty-four hours monitoring of blood pressure in
groups of patients of elderly age with bronchial asthma
and hypertension was administered. The study showed an
increased variability of blood pressure and its inadequate
reduction at night time resulted in the development of
cardiovascular complications (24). Recent studies have
Table 1. The comparison of gender and blood pressure percentile
between children above 5 years of age with and without asthma

Case
No. (%)

Control
No. (%)

Female

41 (41)

53 (53)

Male

59 (59)

47 (47)

<90

83 (83)

82 (82)

90<BP<95th

6 (6)

2 (2)

95<BP<99+5th

11 (11)

6 (6)

BP>99+5th

0 (0)

10 (10)

Factors
Gender

Blood pressure
Percentile
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P value
0.119

0.004
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shown that in respect to the relationship between the
composition of particulate matter and blood pressure
at age 12, exposure to particulate material constituents,
especially iron, could increase blood pressure in children.
The likely connection between the health relevance of nonexhaust emissions of traffic with iron can be distinguished
(25). It is also possible that persistent chronic asthma
increases the risk of chronic kidney disease or aggravates
it, while chronic asthma aggravates hypertension (26).
If left untreated, idiopathic pulmonary arterial
hypertension (an uncommon disorder) can result to right
heart failure. Most patients with idiopathic pulmonary
arterial hypertension present dyspnea with exertion, as
often seen in asthma (27).
Conclusion
Unfortunately, there are few evidences on the relationship
between asthma and hypertension. Hopefully, the findings
of the present study will motivate the performance of
more comprehensive studies to determine the relationship
between asthma and hypertension with the aim of studying
the pathophysiology due to better management of asthma
and to evaluate if the adjustment of this condition can
control the frequency of hypertension. The reason behind
the few nuances between some of the results presented
in this study with other researches is due to the limited
population study. Furthermore, in this approach, stress
was put upon hypertension 99th + 5 mm Hg blood
pressure percentile (P = 0.004).
Study limitations
The most obvious limitation of this study is the small
number of patients who participated in the study. Multicentric studies on this area of allergic diseases, such as
asthma, are suggested.
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