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Abstract:

Background and aim: to find out the prevalence, etiology and its association with Gastro-oesophageal reflux disease
(GORD).bhecause it has been linked to a number of extra esophageal symptoms and disorders, primarily in the respiratory tract.
This systematic review aimed to provide an estimate of the strength and direction of the association between GORD and asthma,
prevalence and risk factors

Methods: Studies that assessed the prevalence or incidence of GORD in individuals with asthma, or of asthma in individuals
with GORD, or prevalence of asthma and risk factors of asthma were identified in Medline and EMBASE via a systematic search
strategy.

Results: There are five striking patterns: first, asthma prevalence is increasing worldwide; second, asthma is generally more
common in Western countries and less common in developing countries; third, asthma is more prevalent in English-speaking
countries; fourth, asthma prevalence is increasing in developing countries as they become more Westernized or communities
become urbanized; and fifth, the prevalence of other allergic disorders may also be increasing worldwide. Twenty-eight studies
met the selection criteria. The sample size weighted average prevalence of GORD symptoms in asthma patients was 59.2%,
whereas in controls it was 38.1%. The average prevalence of asthma in individuals with GORD was 4.6%, whereas in controls it
was 3.9%. Pooling the odds ratios gave an overall ratio of 2.3 (95% CI 1.8-2.8) for those studies measuring the prevalence of
asthma in GORD. One longitudinal study showed a significant association between a diagnosis of asthma and a subsequent
diagnosis of GORD (relative risk 1.5; 95% CI 1.2-1.8),

Conclusions: This systematic review indicates that, asthma prevalence is increasing worldwide. There is a significant
association between GORD and asthma, but a paucity of data on the direction of causality. Genetic predisposition is clearly
evident, gene by-environment interaction probably explains much of the international variation in prevalence rates for allergy
and asthma. Environmental factors such as infections and exposure to endotoxins may be protective or may act as risk factors,
depending in part on the timing of exposure in infancy and childhood. But diet and nutrition, stress, use of antibiotics and mode
of delivery may also affect the early development of allergy and asthma. Later in childhood, putative risk factors include
exposure to allergens, family size and structure, and sex and gender.
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INTRODUCTION:

Asthma is the chronic disorder of the airways that
makes breathing difficult. It is well known that the
prevalence of asthma has been reported to increase in
many places around the world during the last
decades. [1] An increased understanding of the
causes of asthma is coming from the international
comparisons of asthma prevalence, particularly those
from the European Community Respiratory Health
Survey of asthma prevalence in adults. There are five
striking patterns:  first, asthma prevalence is
increasing worldwide; second, asthma is generally
more common in Western countries and less common
in developing countries; third, asthma is more
prevalent in English-speaking countries; fourth,
asthma prevalence is increasing in developing
countries as they become more Westernized or
communities become urbanized; and fifth, the
prevalence of other allergic disorders may also be
increasing worldwide.? The median prevalence for the
ECRHS study was 20.7%, with a range in the
Western countries of 8.5% (Pavia) to 32.0% (Dublin).
However, the prevalence was 4.2% in Algiers and
4.1% in Bombay. [2]

Asthma comprises a range of heterogeneous
phenotypes that differ in presentation, etiology and
pathophysiology. The risk factors for each recognized
phenotype of asthma include genetic, environmental
and host factors. Although a family history of asthma
is common, it is neither sufficient nor necessary for
the development of asthma. [3] The substantial
increases in the incidence of asthma over the past few
decades and the geographic variation in both base
prevalence rates and the magnitude of the increases
support the thesis that environmental changes play a
large role in the current asthma epidemic. [4]

gastro-oesophageal reflux disease (GORD) develops
when the reflux of stomach contents into the
oesophagus causes chronic troublesome symptoms or
complications.®> The most recognizable symptoms of
GORD are heartburn and acid regurgitation, GORD
is believed to lead to extra-oesophageal symptoms
and complications, primarily in the respiratory tract.
[6] An association between GORD and asthma has
been accepted for many years, and has been the focus
of numerous studies and reviews. [7,8] the aim of this
systematic review is to provide a realistic estimate of
the strength and direction of the association between
GORD and asthma in adults. Despite the large
number of publications examining the clinical and
epidemiological nature of this association, ambiguity
remains. For example, estimates of the prevalence of
GORD in individuals with asthma vary from 30% to
90%. [9]
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METHODS:

Search strategy :

Studies published between 1960 and 2018 were
searched in Medline and EMBASE using the
following combinations of search terms: ‘asthma and
reflux> and ‘asthma and (reflux or GER or
oesophagitis or hiatal hernia) and (risk or odds or
incidence or prevalence)’, prevalence of asthama, risk
factors of asthma and etiology of asthma.Articles that
potentially assessed the prevalence or incidence of
reflux symptoms, tells the prevalence of asthma, risk
factors and etiology of asthma, abnormal oesophageal
acid exposure, oesophagitis, hiatal hernia or Barrett’s
oesophagus in adults with asthma, or the prevalence
of asthma among adults with reflux symptoms or
abnormal acid exposure were selected first based on
the title, and then based on the abstract.

Study selection:

Studies conducted in a primary or secondary care
setting were required to define asthma in accordance
with American Thoracic Society (ATS) guidelines.®
Patients were therefore required to have the
following: a previous diagnosis of asthma with a
history of discrete attacks of wheezing, coughing or
dyspnea, and either an increase in the forced
expiratory volume in one second (FEV1) of 20%
from baseline after bronchodilator administration, or
a decrease in FEV1 of 20% after methacholine
Broncho provocation. F Studies describing the
prevalence of reflux symptoms were required to give
a description of the symptoms, including their
severity and/or frequency. Studies that monitored
oesophageal pH were excluded if the monitoring was
performed for less than 24 hours. Or if the population
source was not defined. Studies were excluded if they
had a sample size of less than 50.

Analysis:

We determined overall prevalence estimates by
pooling values from studies meeting the selection
criteria and calculating average values weighted by
sample size. For the studies reporting reflux
symptoms, the average prevalence was calculated
both with and without the studies reporting less
frequent than weekly heartburn and/or acid
regurgitation. Unadjusted odds ratios were pooled
from studies that had included a comparison group to
give overall estimates of the association between
GORD and asthma. Heterogeneity was calculated
using the 12 test.

RESULTS AND DISCUSSION:

Total 65 relevant studies were identified, 28 of these
met our inclusion and exclusion criteria. The
progression of studies through the search and
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selection process is illustrated in fig 1,

Literature search

e Databases: PubMed and EMBASE
* Search string: (asthma and reflux)
or (ashma and (reflux or GER or
esophagitis or hiatal hernia) and

(risk or odds or incidence or
prevalence))
e Limits: articles only

y

Search results combined: n=731

y

Articles screened based on title

A y

Selected: n=225 Excluded: n=506

A

Articles screened based on abstract

Selected: n=65 Excluded: n= 160

Full articles retrieved

Tabulation of results in a priori
defined abstraction tables

y

Exclusion criteria imposed

Included: n=28 Excluded: n=37

Figure 1 Literature search strategy.

Asthma prevalence is increasing worldwide: at different times have reported that asthma
The first key pattern is that the prevalence of asthma prevalence has increased in recent decades and that
is increasing worldwide.'*Most studies that have the magnitude of the increase has in some cases been
determined the prevalence of asthma symptoms by substantial (Table I).

using the same methodology in the same community
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TABLE I. Changes in prevalence of asthma or asthma symptoms in children and young adults

Prevalence
Country Period 1st Study (%) 2nd Study (%) Reference
Australia 1982-1992 5.6 10.5 Peat et al (1994)%
Canada 1980-1983 3.8 6.5 Infante-Rivard et al
(1987)%2
England 1956-1975 1.8 6.3 Morrison Smith
(1976)%
1966-1990 3.9 6.1 Whincup et al (1993)%*
Finland 1961-1986 0.1 1.8 Haahtela et al (1990)%°
France 1968-1982 3.3 5.4 Perdrizet et al (1987)2°
Hong Kong 1989-1994 4.6 7.6 Lai et al (1997)%
Israel 1986-1990 7.9 9.6 Auerbach et al (1993)%
Japan 1982-1992 3.3 4.6 Nishima (1993)%°
New Zealand 1969-1982 7.1 135 Mitchell (1983)%°
1975-1989 7.9 13.3 Shaw et al (1990)3!
Norway 1981-1994 1.6 55 Nystad et al (1997)%
Papua New Guinea 1973-1984 0.0 0.6 Dowse et al (1985)%
Scotland 1964-1989 10.4 19.8 Ninan and Russell
(1992)%
Singapore 1967-1994 4.0 20.0 Lee et al (1997)%
Sweden 1971-1981 1.9 2.8 Alberg (1989)%
Tahiti 1979-1984 115 14.3 Liard et al (1988)%"
Taiwan 1974-1985 13 51 Hsieh and Shen
(1988)%
United States 1971-1976 4.8 7.6 Gergen et al (1988)%
1981-1988 31 4.3 Weitzman et al
(1992)%
Vietnam 1961-1991 2.1 7.6 Nguyen (1995)"
Wales 1973-1988 4.2 9.1 Burr et al (1989)*
Asthma is more prevalent in Western countries:
The second pattern is that asthma prevalence is The highest asthma prevalence rates are in
generally higher in Western countries than in English-speaking countries:
developing countries. T by the ECRHS findings in These patterns are consistent with the preliminary
which the rates for “wheezing in the last year” are ISAAC study findings, in which the highest
considered. The median prevalence for the ECRHS prevalence rates were observed in centers from the
study was 20.7%, with a range in the Western British Isles, Australia, New Zealand, and the
countries of 8.5% (Pavia) to 32.0% (Dublin). Republic of Ireland.
However, the prevalence was 4.2% in Algiers and
4.1% in Bombay.
Table 2
Language English Spanish Chinese
Country New Zealand Spain China
(No. of centers) (6) (5) (5)
Written questionnaire 30.2 9.7 4.2
(wheeze, any)
Video questionnaire 18.4 7.4 2.0

(wheeze at rest)
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Asthma prevalence is increasing in developing
countries as they become more westernized or
become urbanized:

Hsieh and Tsai [12] examined the prevalence of
allergic disorders in schoolchildren 7 to 15 years of
age in Taipei, Taiwan, and found that the prevalence
of childhood asthma increased from 1.3% to
5.8%.the prevalence of asthma among Xhosa children
living in a Cape Town township was more than 20
times greater than those from a rural area in the
Transkei.

The prevalence of other allergic disorders is also
increasing worldwide:

The fifth pattern is that the prevalence of other
allergic disorders such as allergic rhinitis, atopic
eczema and urticaria are also increasing worldwide.
[13]

Etiology of and risk factors for asthma:

Genetics:

Family and twin studies have indicated that genetics
plays an important role in the development of asthma
and allergy,’* Genome-wide linkage studies and
case—control studies have identified 18 genomic
regions and more than 100 genes linked with asthma
and allergy in total 11 different populations.

Diet and nutrition:

Several studies have demonstrated that higher intake
of fish or fish oil during pregnancy is associated with
lower risk of atopic disease (specifically eczema and
atopic wheeze) up to age 6 years. Similarly, higher
prenatal vitamin E and zinc levels have been
associated with lower risk of development of wheeze
up to age 5 years.3

Mode of delivery:

Infants born with emergency ¢ section have more
prone to develop atopy*® although no such association
occurred with elective cesarean section.

Lung function:

Decreased airway calibre in infancy has been
reported as a risk factor for transient wheezing,
perhaps related to prenatal and postnatal exposure to
environmental tobacco smoke. [16]

Family structure:

This may be exemplified in the real world by large
family size, whereby later-born children in large
families would be expected to be at lower risk of
asthma than first-born children, because of exposure
to their older siblings’ infections
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Socio-economic status:
Children of parents with lower socio-economic status
have greater morbidity from asthma. [17]

Antibiotics and infections:

The use of antibiotics has been associated with early
wheezing and asthma in several studies [18]
Respiratory infections in early childhood are
associated with early wheezing, ¥ but it is unclear
whether infection alone has a role in the development
of persistent asthma

Sex and gender:

Sex have effects on the development of asthma in a
time-dependent manners. Until age 13-14 years,
there greater the incidence and prevalence of asthma
ratio in boys than among . Studies through puberty
have shown a greater incidence of asthma among
adolescent and young adult females and a greater
proportion of males with remission of asthma. Up to
the age 12, boys have more severe asthmatic attacks
than girls, with higher rates of admission to hospital.
In contrast, adult females have more severe asthma
than males, with more hospital admissions. [4]

Occupational asthma:

Asthma related to workplace exposures has been
documented in  many occupational settings.
Commonly associated occupations and exposures
include car painting (isocyanates), hairdressing
(various chemicals), domestic and commercial
cleaning (cleaning solutions), health care professions
(latex) and baking (flour dust), among many others.

[4]

Asthma in individuals with GORD:

We identified a total of 15 studies that evaluated the
presence of asthma in adults with GORD. Eleven
studies met our inclusion criteria (table 3) and four
studies were excluded out Of the included studies,
nine were cross-sectional and two were cohort
studies. Seven studies were general population
surveys, three took their data from large
administrative databases and one was based in
secondary care. Nine studies reported the prevalence
of asthma in individuals with GORD, giving an
average prevalence of 4.6%. The average prevalence
in controls was 3.9%, reported in seven of the studies.
When only those studies that reported the prevalence
of at least weekly heartburn and/or acid regurgitation
were included (n = 4), the average prevalence
increased to 12.3%, largely because of the exclusion
of a very large database study (n = 101 366), which
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reported the lowest prevalence of asthma in GORD odds ratio of 2.27 (95% CI 1.814-2.834; fig 5). The
(4.3%).Overall, seven cross-sectional  studies calculated 12 was 85%.

included a control group. Pooling the unadjusted odds

ratios using a random effects model gave an overall

£33 o Figure 5 A forest plot of odds ratios
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CONCLUSION:

Many cross-sectional studies have confirmed raised
in the incidence and prevalence of asthma over the
past 2 to 3 decades, but much remains unknown as to
the fundamental immunologic, genetic and
environmental mechanisms  underlying  the
development of this condition and its increased
expression, especially in the developed world.
Nonetheless, some risk factors have now been clearly
and consistently identified. For instance, avoidance of
maternal smoking in pregnancy and in the early
postpartum period can be strongly encouraged, as can
avoidance of known occupational sensitizers. In
contrast, previous advice to avoid animals and to
breastfeed as long as possible to reduce the risks of
asthma has been challenged by more recent studies. It
is likely that detailed studies of gene-by-environment
interactions and of epigenetics will eventually
untangle the inconsistencies among the many putative
exposures and outcomes. This systematic review
indicates that there is a significant association
between GORD and asthma, but a paucity of data on
the direction of causality
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