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ABSTRACT

The prevalence of asthma and other allergic diseases has been increasing over the last few
decades in both industrialized and developing countries. It is generally recognized that asthma
is disease caused by exposure of genetically predisposed individuals to environmental risk
factor. Environmental variables might raise or reduce the likelihood of becoming asthma and
allergies. These environmental factors can be managed as primary preventive actions by

removing risk factors for asthma and allergies

INTRODUCTION

Asthma and allergies are now important
problems in public health.! Reducing the
morbidity and mortality of asthma and
allergy is crucial since these diseases have
negatively impacted the quality of life for
millions of adults and children. This can be
accomplished using either primary or
secondary preventive strategies.?® Primary
preventative strategies are intended to avoid
the development of allergic manifestations
such as asthma, allergic rhinitis, atopic
dermatitis, and so on, while secondary
preventive strategies aim to avoid
symptoms related to allergies, flare-ups, or
worsening of pulmonary function among
people with already existing preceding
allergic disease.?

The prevalence of asthma and allergies has
increased rapidly in recent decades in both
developed and developing countries.*” It is

estimated that more than 20% of the world's
population has asthma and allergies. In the
United States, 4-5% of the population has
asthma. Asthma can be seen at any age, but
especially at an early age. As many as half
of asthma cases occur before the age of 10
years and a third before the age of 40 years.®
The concept of allergy pathogenesis is that
allergic disorders develop in atopy
predisposed individuals when they are
exposed to allergens.>® However, atopy is
simply one of several variables that
contribute to the etiology of these diseases.
For example, atopy plays a major role in
IgE-mediated food allergies, such as peanut
allergy; nevertheless, other immunological
pathways, directed directly by T cells, have
important roles in disorders such as non-
atopic asthma.? Atopy refers to a hereditary

tendency for allergies to develop as a result
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of an overabundance of lg E antibodies.?®
An allergic condition has a 25% probability
of striking a kid of one atopic parent, and a
50% chance if both parents are atopic & 1*
i Multiple  genes on  distinct
chromosomes contribute to the
development of allergic illnesses, which are
polygenic. Nevertheless, for the disease to
exhibit clinical symptoms, a combination of
genetic and environmental variables must
act.21213 Environmental variables might
raise or reduce the likelihood of becoming
asthma and allergies. These environmental
factors can be managed as primary
preventive actions by removing risk factors
for asthma and allergies through exclusive
breastfeeding and limiting exposure to
allergens, cigarette smoke, endotoxins, and
other substances.>!**® In order to avoid the
development of asthma and other allergy
disorders, this paper will address the
primary protective strategies against

environmental risk factors.

MECHANISM OF
REACTION

Symptoms of allergies typically start in

ALLERGIC

early childhood. Therefore, during
pregnancy or as soon as the infant is born,
primary preventative actions should be

undertaken.?1°

Allergic reactions are
essentially a person's immunological

response to certain antigens known as
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allergens. Allergic reactions can occur
when an individual has an allergic talent
(atopy) combined with congenital factors
(heredity / genetics) following exposure to
numerous environmental factors.
Environmental factors can facilitate and
strengthen the body's reaction to the
allergen. Atopy arises when a person with a
genetic susceptibility is exposed to a variety
of allergens.®® There is evidence that early
childhood exposure to aeroallergens,
specifically house dust mites, is associated
with the development of asthma later in
Iife.16‘18

During pregnancy, there is a THi-TH:
imbalance, with TH2 having the edge. After
birth, a mature immune system strikes a
balance between TH: and TH: cytokine
responses. However, in children with a
history of atopy, this balance is never
achieved, since TH: is constantly dominant,
resulting in sensitization and allergic
illness. So, if environmental manipulation
occurs early in life (in during pregnancy
and early infancy), before the immune
system matures and is not exposed to
allergens that produce sensitization, it is
expected to enhance the balance of THy and
TH2.2’5’19

ALLERGIC DISEASE COURSE
Allergic disorders typically affect multiple
organs at the same time, though they may
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affect only one. The symptoms vary
depending on the organs affected, including
those in the gastrointestinal tract (vomiting,
diarrhea, stomach discomfort), respiratory
tract (asthma, rhinitis), and skin (urticaria,
atopic dermatitis).5*

Typically, allergy symptoms appear in the
gastrointestinal tract first (during infancy),
followed by skin symptoms in older infants
or children aged 1 - 2 years, and ultimately
respiratory tract complaints in later
children.’ Aeroallergens have been
linked to the development of airway
allergies. The types of aeroallergens vary
depending on the geoeconomic
circumstance. House dust mites, for
example, are the most prevalent allergen in
humid (tropical) regions; allergies to pets
such as dogs and cats are common in cold
climate countries; and cockroaches are
common in inner-city areas among low-
income people.2

According to the Hygiene Hypothesis,
reduced exposure to bacterial infections,
gut microbiota, and parasites during early
life may increase vulnerability to allergy
disorders. This idea proposes that infection
will protect against allergy.?®?* Specific
infections and immunizations can change
the direction of the immune response,
preventing atopy. However, not all
infections offer protection. Recurrent lower

respiratory tract infections in newborns
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have been linked to a higher risk of
childhood asthma.>?> The respiratory
syncytial virus (RSV) is the most prevalent
cause of airway infection in infants, while
rhinovirus and influenza virus are
responsible in older children and adults.
These infections can cause wheezing,
asthma, and airway blockage.?®1623
Smoking by mothers and/or fathers during
pregnancy and after childbirth harms
newborn lung development and promotes
childhood asthma, 12242

PRIMARY
STRATEGIES
The identification of the causes of asthma

PREVENTION

and allergies has resulted in a variety of
primary prevention strategies. Primary
preventive measures include avoiding
allergens (food, dust, house mites, animal
dander, cockroaches, cigarette smoke),
administering vaccines, probiotics, omega-
3, immunotherapy, and preventing

occupational asthma.?

l. Avoidance of food allergens

For babies at high allergy risk, avoiding
cow's milk protein through exclusive
breastfeeding or hydrolyzed formula is
advised. Breastfeeding for 4 to 6 months
protects against allergies; this effect may be
attributed to the immunomodulatory effect

of breast milk, the avoidance of cow's milk
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protein allergens, or both. Breastfeeding for
less than 4 months is linked to an increased
risk of allergic disease, including atopic
dermatitis, allergic rhinitis, and

wheezing.?31219

Breastfeeding is advised
for all newborns throughout the first 4 to 6
months of life. The American Academy of
Allergy, Asthma, & Immunology and the
European Academy of Allergy & Clinical
Immunology both advocate exclusive
breastfeeding for at least 4 to 6 months as a
major preventive measure for allergic
disorders. If breastfeeding is insufficient or
not possible, high-risk infants may be given
a hypoallergenic formula with proven
preventative effects for the first four
months.?® There is a substantial inverse
correlation between breastfeeding duration
and allergy illness in children with non-
allergic parents, hence breastfeeding should
be provided for 6 months in newborns at
high risk of atopy.?’?® Ahmadizar et al
reported that in a population of asthmatic
children (4-12 years old), those who were
breastfed had a statistically significantly
decreased risk of asthma exacerbations later
in life than those who were not breastfed.?
Wilson et al found that duration of
exclusive breastfeeding in children aged 4-
6 years longer than 6 months had a
protective relationship with the incidence of
childhood asthma.? In contrast, a study by

Sears MR et al reported that breastfeeding
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does not protect children from atopy and
asthma and may even increase the risk. This
study needs to be scrutinized because
breastfeeding was not exclusive and there
was additional formula feeding.*

Giving hydrolyzed milk (hypoallergenic
infant formulas) either as a milk substitute
or in addition to exclusive breastfeeding
can be done to avoid proteins from cow's
milk. The German Infant Nutritional
Intervention Study compared the effects of
hydrolyzed milk and cow's milk and found
that the incidence of allergies such as atopic
dermatitis was significantly reduced in
those using hydrolyzed milk.3

Several studies have demonstrated that
avoiding highly allergic foods such as eggs,
nuts, cow's milk, and fish during pregnancy
and nursing reduces food sensitization on
the Prick test as well as atopic dermatitis at
two years of age. However, this study found
no long-term benefit effects, therefore
avoiding particular meals during pregnancy
and breastfeeding is not suggested because
it may harm the mother and baby

(nutritional deficiency).>**2

Il. Avoidance of exposure to house
dust mites, cat, dog and cockroach
allergens

House dust contains numerous allergens,
but house dust mites (HDM) are the most

prevalent source of indoor allergens.
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Exposure to house dust mites has been
reported to cause asthma.’*32 The most
common mites are Dermatophagoides
pteronyssinus and  Dermatophagoides
farina.>> The Manchester Asthma and
Allergy Study (MAAS) found that lower
levels of house dust mites in pregnant
women and the postnatal period were
related with fewer respiratory symptoms
and improved lung function in 3-year-old
children, but substantially raised the
likelihood of HDM sensitization.?** Dust
mites can be avoided by using impermeable
bed covers, washing bedding with hot
water, not using carpets, lowering room
humidity, and using benzyl benzoate as a
mite repellent.?2®

Allergies to cat and dog proteins can induce
asthma, rhinoconyngitis, and eczema. Cat
allergies are mostly formed in salivary
glands and skin flakes, whereas dog
allergens are primarily found in saliva, skin
flakes, and urine.'***3* Although contact to
cats and dogs can induce asthma,
rhinoconjunctivitis, and eczema, the study
discovered a protective effect against
allergy development. It is believed that
exposure to endotoxins produces this
protective effect. Endotoxins are cell wall
components present in gram-negative
bacteria, particularly in the feces of cats and
dogs.®83" Exposure to these endotoxins will

enhance the production of TH:1 cytokines
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while decreasing the production of TH>
cytokines (which play a role in the
pathogenesis of allergies).®° Because
there is no clear evidence that exposure /
avoidance of cat / dog allergens will have a
protective effect on allergies, patients with
a predisposition to atopy should not keep
dogs / cats.*

In communities with low incomes,
cockroaches are a common allergy.
Cockroach exposure and sensitization are
linked to a greatly higher risk of asthma.*
4 To prevent cockroach exposure, limit
their entry into the home, eliminate sources
of food, water, and shelter, use traps and
insecticides, remove reservoirs with High-
Efficiency Particulate Air (HEPA) vacuum
cleaners, and wear impermeable bed

covers.*

Il Prevention of exposure to
cigarette smoke

Maternal smoking during pregnancy and
after childbirth causes sensitization and the
development of asthma. A number of
studies have found a link between exposing
newborns in utero to smoke tobacco
environments and the development of
asthma in childhood and adults.>%>2

(AVA Endotoxin exposure/vaccination

and probiotics
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Enhancing the TH1/TH2 balance through
TH; cytokine stimulation from infection,
immunization, or endotoxin will avoid
atopy and allergic symptoms.21215
Childhood vaccinations are frequently used
to avoid viral and bacterial illnesses.
Clinical evidence indicates that vaccination
may have an impact on the onset of allergic
reactions. For instance, immunization with
Bacille Calmette Guarin (BCG) will alter
the TH1/TH2 balance and boost the TH1
immune response. This vaccine will lessen
the onset of allergic sensitization.>?° Aaby
P et al. found that BCG immunization in
babies can minimize the development of
atopy.** Surachmanto EE and Datau EA
reported  that administering BCG
immunization three times significantly
decreased clinical symptoms in adult atopic
asthma patients.*

The significance of the interaction between
the microbiota and the human immune
system promotes efforts to balance the
development of the immune system by
supplying favorable living microorganisms
(bacteria), namely probiotics.*

Probiotics are defined by the Food and
Agriculture Organisation (FAO) and the
World Health Organization (WHO) as
living microorganisms' that provide health
advantages to their hosts when provided in
sufficient quantities.*’ Probiotics have been

shown in research to benefit the
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prevention/reduction of allergy symptoms
such as atopic dermatitis, allergic rhinitis,
asthma, and food allergies; however,
because other studies have found no
substantial benefits, further research is
needed to determine the benefits of

probiotics.84°

V. Diet

Antioxidants such as vitamins C, E, A, and
selenium are suggested to help prevent
atopic disease and asthma. Several trials,
however, demonstrated no benefit for
people with asthma.?*

The administration of omega-3
polyunsaturated fatty acids (omega-3
PUFAS) is suggested to help avoid allergy
disorders. Using fish oil rich in omega-3
PUFAs in pregnant women's diets will
minimize cytokine responses and allergy
symptoms in infants (atopic dermatitis and
rhinitis allergic).?*! Cumin (Nigella sativa)
contains omega-3 PUFAs, which are
beneficial to people who are allergic to

fish.%2

VI. Immunotherapy

Immunotherapy against specific allergens
in children with airway symptoms and
monosensitization (sensitization to a single
allergen) reduces the development of new
sensitizations when compared to treatment

alone. Patients with allergic rhinitis are at a
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considerable risk for getting asthma.
Immunotherapy prevents allergic rhinitis

from progressing to asthma.?>?

VIl. Prevention of
Asthma

Occupational

Sensitizing chemicals inhaled at work are
the cause of occupational asthma.
Occupational asthma is best managed by
primary prevention, which involves
limiting

exposure  to  occupational

allergens. 164

CONCLUSION

Asthma and allergies have emerged as
serious public health issues, affecting the
quality of life for millions of children and
adults. Primary and secondary preventative
interventions can be employed to lower
morbidity and mortality rates.
Environmental variables can either raise or
reduce the likelihood of acquiring asthma
and allergies. These environmental factors
can be manipulated as primary preventive
measures by removing risk factors for
asthma and allergies through exclusive
breastfeeding, avoiding allergens, cigarette
smoke, endotoxins/vaccination, probiotics,
omega 3, and occupational asthma
prevention, with variable results (benefit or
unclear benefit). Individuals with varied
risk profiles may require distinct

preventative techniques It is intended that a
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child would be evaluated to determine his
or her risk profile (genetic and maybe
environmental factors), allowing
appropriate preventative interventions to be

offered.
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