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INTRODUCTION

Asthma is a heterogeneous disease usually characterized by chronic airway
inflammation which is defined by the history of respirategynptoms like wheeze,
shortness of breath, chest tightness and cough that vary over time and in intensity,

together with variablexpiratory airflow limitation!!!

These symptoms and airflow limitation characteristically vary over time and in
intensitywhich are often triggered by factors such as exercise, allergen, and change in
weather conditions or viral respiratory infections. They may resolve spontaneously or
in response to medications but sometimes $lanp resulting in life threatening
exacerbatins carrying significant burden to patients and the community. Asthma is
usually associated with airway hyper responsiveness to either direct or indirect stimuli

and with chronic airway inflammation

Asthma is a comon disease whose prevalence haseased throughout the
world for several decades. Forany years the major fas of asthma investigations and
treatment was on aligic mechanisms. More recentlgtudies of the epidemiology,
natural history and pathogenesihiave clearly demonstratetha asthma is a
heterogeneoudiseasewith multiple etiologies, contributing cofactors, complex
pathobidogic mechanisms, and differemipblecular phenotypes.

Undestanding these differencescritical for developing/arious phenotypes of

asthmahat will beeffective forbetterasthmamanagement



ASTHMA
SYMPTOMS

Fig 1: Symptoms of Asthma
BURDEN OF ASTHMA
A Asthma is one of the most common chronic diseases worldwide with an

estimated 300 million affected individugls

>

Prevalence is increasing in many countrespecially in children
A Asthma is a major cause of school and work absence
A Health care expenditure on asthma is very High
A Developed economies might expect to speripercent of total héth
care expenditures on asthma
A Developing economies likely face increased demand due to increasing
prevalence of asthma
A Poorly controlled asthma is expensive
A However, investment in preventivenedication is likely to yield cost
savings in emergency care
PREVALENCE OF ASTHMA
Asthmaprevalence has been steadily increasing over time. Although a family

history of allergy is the strongest risk factor for asthma, early life infections are
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important cofactorsThe increasing prevalence of asthma may relate to the success of
domestic hygiea in reducing the rate of exposuoddacterial products or changetive
commensal microbiome in early childhood, which would otherwise consolidate
antibacterial rather than allergic immune responses.

On the other hand, viral respiratory infections inyeahildhood are thought to
increase the risk for wheezing illnesses and asthma over time. A range of other
exposures have been identified as risk factors for asthma, includiety stress,
exposurdo farm products in childhogdgecond hand smokingybesity, air pollution,

antibiotic useaspirinuse,exerciseand occupational exposures.
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Fig 2: Prevalence ofcurrent asthmain United States



Fig 3: Estimated pevalence of asthma in children
(13-14 years)
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Fig 4: Estimated worldwide prevalence of clinical asthma
In 2012, current asthma prevalence was very high in blackHmepanics
(11.9%), those of Puerto Rican heritage (18.8%), and among those living below the

poverty threshold (12.4%). Current asthma prevalence also was highey amiolren
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(9.3%) than adults (8.0%) and among females (9ib%) males (7.0%).He female

to-male balance changes over development with asthma less common in females than
males during childhood (age younger than 18, 8.6% vs. 10%, respectively) but more
common in females than males during adulthood (age 18 or older, 9.8% vs. 6%,

respectivelyE!

Current Asthma Prevalence in 2012 NHIS Data
(Percent of US population)
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Fig 5: Current asthma prevalence in US by age, gender, ethnic groups and
income

RISK FACTORS OF ASTHMA
ALLERGY

The strongest risk factor for asthma idamily history of atopy™l®l. This
increases the risk of developing allergic rhinitis by fivefold and the risk of asthma by
threefold to fourfold®. In children 3 to 14 years old, both positive skin tests and
increases in total serum IgE are strongbgociated with asthm@®. Serum IgE also
correlates strongly with bronchiayper responsivene8s In adults, the odds of having

asthma increase with the number of positive skin tests to common alléfgens
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Fig 6: Pathophysiology of atopy inasthma
Allergic asthma is associated with sensitivity to allergens of the indoor
environment and these allergens are considered as a primary cause of the rise of asthma

in infancy and early childhood. Specific allergens of interest includes house dust

mitel!tl'? dog and cat dand&?! and cockroach allergefd!

() (b)

Fig 7: Causative agents in allergic asthma (a) Pollen dust (b) Dust mite

12



HYGIENE HYPOTHESIS

The cause of increase in asthma and allergies in westernized countries is the
Ahygi ene Mhispholds that the rss@in allergies in children is an unintended
consequence of the success of domestic hygiene in reducing the rate of infections or

expasure to bacterial products in early childhood. This hypothesis was put forward to

explain he inverse relationship betwekay fever and family sizé°l.

“ Hygiene Hypothesis”

Factors favoring the
Th1 phenotype
Presence of older siblings
Early exposure to day care

Tuberculosis, measles,
or hepatitis A infection

Factors favoring the
Th2 phenotype
Widespread use of antibiotics
Western lifestyle
Urban environment
Diet
Sensitization to

Rural environment
house-dust mites
and cockroaches

) %)

C J

Protective
immunity

Allergic diseases

Cytokine including asthma

balance

Fig 8: Immunology in hygiene hypothesis
In these studies, children who lived on farms had a |pnesralence of hay fever
and asthma than their peers who did not live in an agricultural environment. The
reduction in risk was stronger for children whose families were running the farm on a
fulltime basis, and stronger yet if the farm included livesté@R’l. Factors related to
environmental influences, such as increased exposure to bacterial compounds in stables,

may prevent the development of allergic disorders in children. Continuattdéomg
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exposure to stables until age 5 was associated witHox@mates of asthma (0.8%), hay
fever (0.8%), and atopic sensitization (8.2%)

HUMAN MICROBIOME

One potential link between changes in hygiene and allergic disease is the effect
t hat Ai mprovedd hygiene may havrelethim our
microbiota may play in shaping our immune syst&h®l. The biologic model most
commonly cited to explain this association is that ehifidyexposure to factors that
promote Thl immunity are necessary to blunt exubetgoe¢ 2 T helper(Th2)

immunityt24-32,

MICROBIAL IMMIGRATION
Microaspiration REGIONAL GROWTH CONDITIONS

Inhalation of bacteria
Direct mucosal dispersion

Nutrient availability
Oxygen tension

Temperature
pH
Concentration of inflammatory cells
Activation of inflammatory cells
MICP‘OBIAL ELlMINATION Local microbial competition
Cough Host epithelial cell interactions

Mucociliary clearance
Innate and adaptive host defenses

Fig 9: Role of human microbiome in asthma
RESPIRATORY VIRAL INFECTIONS
Viral respiratory tract infections play in the development of asthin&hildren
who havdower respiratory tract infection@d.RIs) caused byespiratory syncytial virus
(RSV) are at threefold to fourfold risk of subsequent wheezing duthegearly school

yearsB+%1, The association between viral LRIs and subsequent asttepands on
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concurrent atopic disease, suggesting thattmaction between atopic predisposition

and LRI at arearly developmental stage may be critically import¥ht

Predisposition

Altered Vil

immune
fesponse infection

Fig 10: Role of respiratory viral infections in asthma

ATYPICAL BACTERIAL INFECTIONS

Two bacteri al causes olieeniingplicgtadiinctiel 6 p n
development of chronic wheezing illness€hlamydia pneumoniagnd Mycoplasma
pneumoniaeThey are associated with an increase in the tissue mast cells and these
atypical infections are associated with asthma exacerbti¥s Both organisms are
sensitive to macrolide antibiotics, and several studies have evaluated the utility of
macrolides in patients with chronic asthma with variable results.

AIR POLLUTION

The role of air pollution in contribution to the development of asthsnstill
uncertain. It was widely accepted that air pollution ca&macerbate prexisting

asthm&l#2l, |t has been postulated thaxposure of the lung to air pollution could
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increase local oxidative stress, induce or modify local inflammaterhance
sensitization to allergens, impair lung development, or injure small airways. Several
recent studies focused specifically on asthma incidence and prevalence by proximity to
heavy automobile traffic and suggested that exposure to respirable péetictter

and NO2 in this setting are both associated with the future development oft&sthma

Global Air Pollution

® ®® 8 0 08 ,cfevery 11 children J//’l \\l The World Health Organization
IHI 'H“H"H"m'm in the U.5. (7.1 million) V { t1? \) (WHQO) has declared air pollution
has asthma M* ')z i\}' as the world's largest single
0000 \\la\ [ "L/ environmental health risk
i o \ i
| K ’ |

A very costly chronic condition to manage. The

direct health care cost is $50.1 billion per year to

treat childhood asthma and indirect costs related to

school absenteeism and missed work days of m

1 in & deaths globally, (over 7 z
million people), tied directly .? é.

to air pollution exposure. ? E.

/—(- 3.7 million deaths are related
Mllllél_ ) o outdoor air pollution and

4.3 million related to indoor
air pollution.

caregivers is another $5.9 billion.

A5

/\ Asthma is a leading cause of school
absenteeism and accounts for more than

14 million lost school days per year.

Fig 11: Role of air pollution in asthma

OCCUPATIONAL EXPOSURES

Occupational exposures constitute an important risk factor for a specific subset
of patients. Asthma induced by occupational exposures accounts for up to 17% of all
adultonset asthmé®. Occupational asthma can either result from immunologically
mediated sensitization to occupational agents (i.e., sensiitheced occupational
asthma or from exposure to high concentrations of irritant compounds (i.e., ifritant

induced occupational asthma)
16



Exposure in the
workplace

" (high levels)

~—____irritants
b

allergens
chemical sensitizers

l Latency period

Sensitization l—

* IgE-dependent OCCUPATIONAL ASTHMA
* IgE-independent

Fig 12: Role of occupation in asthma

PATHOGENESIS OF ASTHMA

PAMEDIATE PMASE (MINUTES) C. LATE PHASE (MOURS)
) Elsevier Kumar et al: Robbins Basic Pathol 8e - www. studentconsult.com

Fig 13: Pathophysiology of asthma
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PHENOTYPING

ASTHMA HETEROGENEITY

Patients with asthma can have a great deal of heterogeneity with respect to
severity of airflow limitation, symptoms, degree of reversibility, and therapeutic
responselp to 30% to 45%of asthmaticglo not respond thigh doses ofnhaled
corticosteroidgICSs) with improvements in lung functi&dii>y,

There is significant heterogeneity in asthma triggers, the frequency and severity
of exacerbations, and losigrm outcomes such as irreversible loss of lung function due
to airway remodelling.

Several approaches have been taken to assign asthmatics to distinct
phenotypesA better appreciation of disease heterogeneity at a molecular and cellular
level will be important in treating severe asthma and in the clinical application of

emerging asthma thapies.
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Fig 14: Schematic representation of various asthma phenotypes
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CELLULAR PHENOTYPES

Analysis of sputum, bronchoalveolar lavage and endobronchial biopsy
specimens from asthatic patients had found thatajority of asthmatics hadlevated
eosinophild®2, Non-eosinophilia is seen in 26 of asthmatic$3l. In severe asthma,
noneosinophilic type is seen and it is mainly associated with a lower FEV1, fewer mast
cells and less sub epithelidibrosis 4. There are four categories of cellular
classification of asthma based on induced sputum cytological andlysissinophilic,

(2) neutrophilic, (3) mixed eosinophilic and neutrophilic, and (4) paucigranulocytic

asthma, where there is no observable p@seifinflammatory cell§5156],
CLINICAL PHENOTYPES

Clusterbased multivariate approaches, designed to overcome the limitations of
using only one variable, such as severity of airflow obstruction a ofpcellular
inflammation haddentified three distinct clusters in mild to moderate asthmatics: one
with earlyonset atopic asthma and eosinophilia; another with a preponderance of
obesity, females, and lack of eosinophilia; and a third with mild disease and lack of
airway eosinophih 7,

MOLECULAR PHENOTYPES (ENDOTYPEYS)

An alternative approach to clustering subjects with asthma is to group them on
the basis of molecular pathways found to be active in individual patients. Creating
subgroups based on the activity of specific cytelpathways has the added advantage
that it points to specific pharmaceutic targets and biomarkers for clinical trials.
Subgroups of patients who share an underlying disease biology have been named

fendot® pes. o
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AIMS AND OBJECTIVES

1. To study theepidemiology of bronchial asthma phenotypes in urban

population of North Chennai.

2. To assess the influence of environmental exposure on the prevalence and

expressions of various phenotym#sronchial asthma.

20



REVIEW OF LITERATURE

Asthma is a complex disease which includes distinct phenotypes with different
etiologies, natural histories and treatment responses. Asthma impacts significantly on
the rising burden of chronic disease in the developing countries. Approximately 5 to
10% d patients have refractory asthma which was poorly controlled despite maximal

inhaled therapy.

Many distinct phenotypes had been identified based on a limited number of
characteristics. Most common phenotypes includes the allergic arallagyic asthma.
Other phenotypes defined by clinical and physiological categories like severity, age at
onset and chronic airflow obstruction, asthma triggers kxercise, allergens,
occupational allergens or irritants or their pathobiology like eosinophilic or neutrophilic

asthma had been proposed.

The heterogeneity in the physiologic, pathologic and molecular abnormalities
makes the effective clinical care more compkchilhus identification of more distinct
phenotypes of asthma would be possible by comprehensive examination protocol of
asthma patients incorporating several domains of the disease. This kind of
characterization of asthma would allow a better understgnainthe aetiology of
asthma and by detecting the environmental and genetic risk factors. Poor coherence and

individual subjectivity limits the current description of asthma phenotypes.

Incorporation of multidimensionality of asthma in identifying the ggolbips

with consistent pattern of the disease provides a framework for identifying distinct

21



phenotypes with specific abnormalities that predict response to particular therapies

focussing the current genetic and molecular studies.

The aim of the present sty isto identify distinct asthma phenotypkes use in
aetiological studieand towards a personalised treatment of asthma.
ASTHMA WITH OBESITY

The prevalence of asthma and obesity had increased substantially in recent
decades in many countries which Had to a state that obese persons might be at
increased risk of asthma development. In adults many studies had been done which
were constent with the role obbesity in the pathogenesis of asthiftae incidence of
obesity has also been positively associated with obesity. Asthma comprises diverse
phenotypes reflecting heterogeneity in a number of characteristics associated with
obesity. Obesity is associated with increased prevalence of asthmakgpesiomen
and appears to be masevere irthe obese.

In a studyconductedby Andrea Lessard et al, 44 consecutive obese subjects
( BMI O3 ) akdgis nonsecutive nabese subjectsBMI<25 kg/n?) al with
asthma were included in study. The asthmarobwas poorer in obese subjects than in
nonobese subjects (P=0.005). They concluded that obese people with asthma had
poorer asthma control than the polbese asthmatics despite similar symptoms
perception Such bronchial and systemic characteriséiod the specific pattern of
pulmonary function changes suggested a different phenotypéhoia# these obese
subjectd®,

Another study by Beuther et al, A Medaalysis of Prospective Epidemiological

Studies, relationship between BMI and incident of asthma was studied and the impact
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of sex was evaluated. Data was analysed by inxemance weighted, random effects
metaandysis. Stratified analysis between BMI categories and sex was performed. The
results were of that when compared with normal weight, overweight and obesity showed
increased odds of incident asthma with oddsorati 1.51. They concluded that
overweight andbesity were associated with a dose dependergase in the odds of
incident asthma in men and women and suggested that asthma incidence could be
reduced by intervention tagtjing overweight and obesifyf!.

In a study done by Holguin et @ahey compared the associations between BMI
and clinical parameters across age of onset phenotypes and to compare the rate of BMI
change in relation to asthma duration by age of onset phenotypes. Multivariate logistic
regression analysis was done to evau#te associationln a study population
consisting of 1049 subjecthie median age of onset was 10 years(interquartile rahge
425 years); 48% had | ate onset asthma (O
(<12 years). Compared to obese subjects iaitd onset asthma, obese subjects with
early onset asthma had more airway obstruction and recurrent admissions. They
concluded that the asthma subjects were affected differently by obesity and the results
highlighted the need to understand obesity asrm@didity that affects specific clinical
phenotypes and noll asthma subjects are alikl.

In a study done by Camargo et thiey performed a pspective cohort study of
femalenursesm t he Nur s e s theHanaltcorhe mBaswedwas-sefiory t
of physiciandiagnosed asthma with recent use of an asthma medication. They found
1596 incident cases of asthma. In a multivariate madatrolling for 9 potential
confounding factors (including age, race, smoking, physical activity, and energy

intake), the relative risks of asthma for 6 increasing categories of BMI in 1991 were 0.9,
23



1.0 (reference), 1.1, 1.6, 1.7, and PAdr trend <.001). Stronger associations were
found using stricter definitions for asthma, and the finding was presentanedy of
subgroups. In analyses controlling for the same variables, as well as BMI at age 18,
women who gained weight after age 18 were at significantly increased risk of
developing asthma during theyéar followrup period P for trend <.001) They
conduded thatBMI has a strong, independent, and positive association with risk of
adultonset asthma. The increasing prevalence of obesity in developed nations may help
explain concomitant inceses in asthma prevalerigz

AGE OF ONSET IN DETERMINING ASTHMA PHENOTYPE

Age of asthma onset is often used to distinguish different adult asthma
phenotypedut however similarities and differences between early and late onset adult
asthma have not been summarized till date.

In a study done by Tan et al, theyind 12 studies comparing early and late onset
asthma and ge 12 was most commonly used to delineate the two age of onset
phenotypes. Atopy was more likely associated with adults with early onset asthma and
also higher frequency of asthma attacks. Andtadvith late onset asthma were mostly
female, smokers and increased levels of spirometrically defined fixed airflow
obstruction.They concluded that distinct phenotypic differences were found imorelat
to the age of asthma onset. Although early ondbtraswas more likely attributed to
atopy and potential genetic factors, late onset adult asthma appears to be more related
to environmental risk factors and better taegeby preventive strategi€d.

Although asthma is usually considered to originatehildhood, adutonset
disease is being increasingly reported in recent years. In a cohort study done by Akshay

Sood et al, titled Adulbnset asthma becomes the dominant phenotype among women
24



by age 40they studied the adult am@dediatriconset asthma phenotypes using a three
way analysis of covariance model and found out that the asthma of adult onset became
the dominant (>50%) phenotype in women by 40 years and it was further lowered for
obese, noratopic group.They @ncluded that thetgdies of thedifferences between
paediatricand adult onset asthma might provide greater insight into the pipénot
heterogeneity oisthma®,

In a study done bg€hristina Miranda et al, they did a cross sectional analysis of
integrated clinical, physlogic and pathologic data collected from 80 subjects with
severe asthma. The subjects were divide into 2 groups, one with asthma onset before
age 12 years (n=50) and second group with onset after age 12(n=30) and with the
presence or absence of lung eoghils. The results came as those subjects with early
onset, severe asthma had significantly more allergen sensitivity (skin test positivity,
98% vs 76%, P<0.007) and more allergic sy
late onset asthma. In corgtasubjects with late onset asthma had lower lung function
than early onset despite a shorter duration of illness. Both groups had high degree of
asthma symptoms and those with high eosinophils heerllung function and only the
early onset asthmatics presented with lymphocytic or mast cell inflammatory process.
They concluded that differentiating asthma by age of onset and presence or absence of
eosinophils identiés the phenotypes of asthif.

In another study done by VaierSiroux et al, they assessed the relationship of
eosinophils, IgE and atopy with asthma according to gender and age oDataatas
obtained from the Epidemiological study on the Genetics and Environment of Asthma,
BronchialHyper responsivenessd Aopy. Adults and children with asthma recruited

in chest clinics (n = 313)nd 1sdegree relatives of patients with asthma (n = 214) were
25



compared withnonasthmaticcontrols (n = 334) and firstegree refaves without

asthma (n = 595 hey found thatri women eosinophiliawas significantly associated

with perimenstrual asthma independent from age, smoking and asthma severity
(eosinophil/mm 330 vs 194; p=0.01). In nemsthmatic women, IgE was significantly
decreased and atopy decreased. Considering both the genders, the increase in the
eosinophil count with asthma was significantly greater in women with childhood onset
asthma than in womenitlv adulthood onset or in men. No interaction between gender
and asthma was observied eosinophils in childref®!.

FAMILY HISTORY OF ASTHMA AND ITS INFLUENCE ON
OFFSPRINGS

Family history of asthma and allergies had also played a significant role in the
risk of developing asthma in childhoagdthoughheredity plays a major role in asthma
and other allergic diseases, mechanisms underlying the pattern of inheritance of these
disorders were poorly understood as well as the relative contribution of matedhal
paternal conditions to the risk of the diseddany studies had been shown that the
family history of asthma and allergy increased the risk of asthma in childhood. Based
on the prospective birth cohort, Martinez et al had proposed that parental history of
asthma and allergy related more strongly tdyeamnset asthma that persists later into
childhood.

A cross sectional study was conducted by London et al analysing the relation
between family history and the types of asthma and found out that idnechwith two
asthmatic parest the prevalencetio for early onset persistent asthma was 12.1 when
compared with 7.51 for early onset transient asthma and 5.38 for late onset asthma.

They concludd that that the parentaistory of asthma and allergy wasost strongly
26



associated with early onset persigtasthmaThey suggested that ahildren who are
genetically predisposednd who an early environmental exposure and maternal
smoking during pregnancy hatkvelopedearly onset asthma thaensists into early
childhood!®71,

Another study done by Litonjua etthky investigated the maternal and paternal
asthma, eczemand hay fever as cross sectional predictors of childhood asthma and
allergic disease in 306 childrevith median age of 3.5 years from families in which at
leag one parent had a history of either asthma or other allergic conditions. The results
were that for asthma in particuJamaternal asthma was most strongly associated with
asthma in child of all ages in both univariate (OR=3.2) and multivariate (OR=4.1)
models.Among children § yea, the risk of childhood asthma associated with maternal
asthma was greater (G80) than the risk associated with paternal ast{df2=1.6)
where as both maternal asthma and paternal asthma were associated with similar risks
among the chil dren O5-43 espectivelfiThey coeclude® R = 4 .
that he odds of having asthma in child was 3 times greater in families wé&h on
asthmatic parent and 6 times greater in families with two asthmatic parents. Also
inhalant allergy in one parent had also conferred additional risk in the presence
asthma in other pareli#l.

In a study done by Mutius et dhey investigated schoahildren (n=9403), 9
11 years of children were enrolled in a cross sectional survey. The prevalence of asthma
and allergic diseases in parents and children were assessed by d gaestitannaire.

Atopic sensitization was measured by skin prick testd, monchial responsiveness
was determined by cold air hyperventilation challenge. The prevalence of asthma alone

increased strongly if nearest of kin suffered from asthma albrfeviersus 11.7%,
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P=0.0001). They concluded that the results strongly sugljesteparate genetic factor
controlling the development of asthrfd.

Another study done by Lim et,ahey had screened the medical literature from
1966 to 2009 and performed a matalysis to compare the effect of maternal asthma
vs. paternal asthma on susceptibility of asthma in offspring. Consolidating the data from
33 studies, the odds ratio for lasta in children of asthmatic mothers compared with
nonasthmaticmothers was significantly increased at 3.04. The corresponding odds
ratio for asthma in children of asthmatic fathers was increased at 2.44. When comparing
the odds ratios, maternal asthmanfesred greater risk of disease than did paternal
asthma (3.04 vs. 2.44, p = 0.037). The concluded that in all cases the maternal asthma
was a greater risk factéor asthma than paternal asthith

In a studydone by Davis et athey examined the relanship between atopy and
wheeze among children and their possible influence on the parental atopy and family
size. The prevalence of wheeze was 15.5% in boys, 7.6% in girls and of atopy 19.7% in
boys and 8.1% in girls. Of 110 atopic children 70% had opiaparents whereas 27%
had one atopic parent and in about 3% both parents were atopic. The presence of atopy
in parents was associated with an increased prevalence of wheeze in boys but not in
girls. Prevalence of wheeze among boys was 27.5% if eithieotbrthe parents were
atopic against 12% with no parental historyatdpy £<0.05).They concluded that
there was a strong association betwearentalatopy and wheezea childrenl”d,
ASTHMA PREVALENCE, FAMILY SIZE AND BIRTH ORDER

The associatiobetween the family size and the prevalence of asthma had been
a subject of considerable study and remained a matter of controversy. Many studies had

found a negative correlation between asthma prevaland family size. In contrashe
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study detected a ¢iner asthma prevalence in larger familigsle some had found no
association between twBroad implications of the protective mechanism of the sibling

were explained in various theori€mne of the leadingtheary fihygi ene hypott
predicated that exposure to bacterial components had protected childrerstinoma a

It is probably through an effect on the relatively immature immune system of the early
childhood, therebyreventing theroclivity towards atopyThe theory suggestedah

the presence of older siblings increased
a result, a higher degree of protection was anticipated in younger siblings as they are
exposed to more children at home during childhood.

In a study done by Golding et althey examined the relationship of asthma with
family size and birth ordefOdds ratios for asthma and between birth order and family
size, adjusted for each other, were calculaié@. prevalence of asthma among males
was 8.6% and among girls &.9%. The prevalence of asthma was inversely related
to the number of children in the fami{i?<0.001) Among subjects who are the only
child in the family, the prevalence was 7.3%. The prevalence increased to 8.95% among
subjects from families with 3sings. Also theprevalence decreased progressively as
the number of siblings increased and reached a trough of about 0.5&%ilies of 15
to 20 siblings.The prevalence of asthma was similar among all birth orders. They
concluded that the prevalence asthma was inversely proportional to number of
children in families with four or more children and it is similar to all birth orders. It
challenges the hygiene hypothesis as the mechanism of decreasedoastiaesce in
largefamilies(’2l.

In a study done by Bernsen et #iey carried out their study to find out the

independent relations of birth order and sibship size with the presence of asthma, allergy
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and eczema. 700 families in Netherlands were selected in a retrospective study with
index children born during the period from 1988 to 1990. Tbagd out that children
with higher birth order had a lower risk of allergy when compared withdoats.
Allergy including eczema also had a significant relation Wwitth order (P=0.01). For
asthma, no clear relationship has been found. A-sngmificant relationship with
sibship size was found fasthmaP=0.06). They had concluded that first born children
in smallsibshipwere more atisk than those with larger sips and hence birth oed
is inversely related to the risk of allergy independent of the sigiosiip(’!.

In a study done by Karmaus et al, they reviewed the protective effects of having
a higher number of siblings for the risk of atopic eczema, asthma wheezing, hay fever
and allergic sensitizatidoy collectingthe review of literature from naine since 1965
and identified 53 different studies. Among them 9 of 11 studies had reported an inverse
relation with number of siblings for eczema, 21 of 31 studies had reportesenv
association for asthma and wheezing and 14 of 16 studies had supported the protective
effect of a higher number of siblings for allergic sensitization or IgE reactivity. The
study had emphasised a theory that was based exclusively on epidemiological
associationsThey concluded that the research had not yet answered the question of
causal factors explaining t héeypsthebebhadng ef f
failed to explain the findings adequatelffl.
SMOKING RELATED BRONCHIAL ASTHMA

Therole of tobacco smoking in the development of braedcdmsthma has always
remaineccontroversial. Many reviews had been in the view that smoking increases the

risk of asthma. But there have been no association found between asthma and smoking.
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Some studig had found that there was an increased risk among smoking males but not
among females.

Airway inflammation in asthma involves a very complex interaction of cell
mediators, cytokines and chemokines. Immune andimamunologic environmental
factors are imprtant triggers of bronchial asthma including cigarette smoking and
seconehand smoke. Approximately 25% to 35% of individuals with asthma are current
smokers. It has been documented that smoking or exposure to SHS among asthmatics
had increased asthmaatdd morbidity and severity of the disease.

In an epidemiological study of bronchial asthma and smoking done by Flodin et
al, they compared 79 cases of asthma who were diagnosed between 20 and 65 years of
age with 304 randomly drawn population contrdisimilar age from the same area.

The study mainly involved in comparing the questionnaire information on smoking
habits, occupational exposures, dwelling conditions, various suspect allergen exposure
and atopy. They found that those who had smoked feaBsyor more were at increased

risk for bronchial asthma (OR=1.9). The relative risk estimate had not changed even
after adjustment by multiple logistic regression for age and gefitley. had finally
concluded that the exposure to environmental tobacakermr passive smoking at
work had involve a slightly greater risk in the depment of bronchial asthni3l.

In a study done by Siroux et al, they evaluated the role of smoking as a potential
risk factor, selection factor and modifying factor of asthméhe Epidemiological study
on the Genetics and Environment of Asth(B&EA). They had analysed 200 adult
asthmatics, 265 neasthmatic controls and 586latives of asthmatics aridund that
less smokingvas not associated with asthma in childhood (QB&in males and 0.98

in females)ut smoker asthmatics quit more often than controls (OR=2.20 in males and
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1.02 in females). Adult onset asthma was unrelated to ever smoking (OR=1.07 in males
and 1.02 in females)in asthmatics, active smoking was associated with asthma
severity. No clear pattern regarding the relationship of smoking habits with asthma was
observed in first degree relatives. It was concluded that active smoking is not a risk
factor for asthma in adthood, but that smokinincreases asthma sevefity.

In a study done by Sapleton et tley found out that the disease control was
poorer in asthmatic smokers thanasthmatic nofsmokers. Maternal exposure has
been found to have greater impact sthenaand asthmatic children exposed to multiple
househtd smoke were at increased riskhey had concluded that cigarette smoking
and second hand smoke in asthmatics had led to detrimental effects in patient outcomes
and effetiveness of steroid therapf..

Another study done by Verlato et #hey had aimed to study the incidence of
asthma as a function of smoking habits in adult population. During their study 145 new
cases of asthma were observed with a cumulative incidence of 4.6%. The cumulative
incidence of asthma did not significantly @iffamong nevesmokers (4.6%), ex
smokers (5.4%) and current smokers (4.4%) (P=0.641). In a multivariate analysis, the
most important risk factdor the onset of asthma was allergic rhinitis (OR=4.0). When
compared to never smokers, the risk of asthmatowss slightly increased in ex
smokers (OR=1.28) but not in currenakers (OR=1.01). They concluded that, current
smoking was not a ristactor for new onset asthrifdl.

Although the occurrence of childhood asthma has been attributed to involuntary
exposure to maternal smoking during timeutero period and to second hand smoke,
few studies had investigated the role of active cigarette smoking on asthma onset during

adolescence. In a study done by Gillliand et al, titled regular smoking and asthma
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incidence in adolescents, they did a prospective cohort study among 2909 children and
followed them annuallyThey had found that regular smoking was asoociated with
increased risk of new onset asthma. Children who had reported smoking 300 or more
cigarettes peyear had a relative risk of 3.9 for new onset asthma compared with non
smokers.They had concluded that regular smoking had increased the risk for asthma
among adolescents espelsidbr non-allergic subjects,
ASPIRIN INTOLERENT ASTHMA

Aspirin intolerant asthma, a clinically distinct syndrome, is characterised by
precipitation of asthma attacks following the ingestion of aspirin and othestaamdal
antrinflammatory drugs (NSAIDS).Despite the name relates only aspirin, it has
estabished that the affected persons were cross sensitive to abteandal anti
inflammatory drugs that inhibit cycloxygenase enzymeGlinical presentation begins
in the third or fourth decade and follows a characteristic growth. It is frequently
associged with development of chronic nasal congestion, anosmia, rhinorrhoea and
nasal polyps. Usually NSAID triggers an acute asthmatic attack which gradually
develops into bronchial asthma. Generally these attacks occur within one hour of aspirin
ingestion folowed by typical presentation of profuse rhinorrhoea, conjunctival irritation
and flushing of the head and ned®nly handful of studies have been available
worldwidethat has provided the estimates of the prevalence of AlA that ranges-from 1
2% up to 20%The exact prevalence of AIA remained uncertain for a long fifhas
a greater understanding of aspirin induced asthma is desirable as there is an increasing
trend in over the counter analgesics for minor ailments and their ignorance in relating

the asthra with those analgesics.
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In a study done by Vally et al, they surveyed three populations to establish the
prevalence of AIA among the Australian asthmatics. A total of 1814 asthrfratics
hospitals, Asthma Foundatiomere recruitedo the study. They hatbund that the
prevalence of AlA in the hospital and Asthma Foundation cohorts was found to be
10.7% and 10.4% respectively. Univariate analysis in the Asthma Foundation cohort
had indicated that AIA was associated with more severe asthma (OR=2.4), nasal
polyposis (OR=3.19), atopy (OR=2.96), sulphite sensitivity (OR=3.97sansltivity
to wine (OR=3.27).They had concluded that prevalence of respiratory symptoms
triggered by aspirin/NSAID use was found to belll®6 in patients with asthma and
2.5% in norasthmatis €%,

In anotter study done by Jenkins e Hiley reassessed the prevalence of aspirin
induced asthma and other issues related to the syndrome. They had restricted the review
to respiratory responses to analgesics available with@stcription. They had found
that the prevalence of aspirin induced asthma was highest when determined by oral
provocation testing (adults 21%; children 5%) than by verbal history (adults 3%;
children 2%). Patients with aspirin induced asthma also shoveosd sensitivity to
doses of over the counter neteroidal antinflammatory drugs but the incidence of
cross reactivity to paratamol was found to be only 7%hey concluded that aspirin
induced asthma in adults was more prevalent than previously seggesl an oral
provocation test should be performed when there is a clinical necessity to use aspirin or

a nonsteroidal antinflammatory drug and there is uncertaiatyout its safet{.
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MATERIALS AND METHODS

Primary Objectives:
a. To study theepidemiology of bronchial asthma phenotypes in urban
population of North Chennai.
b. To assess the influence of environmental exposure on the prevalence and
expressions of various phenotym#sronchial asthma.
Secondary Objectives:
The population of patients with individual asthma phenotypes are expressed in

percentage.

The patients with significarnvironmental exposuexpressed as percentage
were further correlated with individual phenotypes and its significance is calculated.
Sample Size:

Sample siz&50

Allowable alpha erreb6%, confidence level of 95% and desired accuracy of 6%

Subject selection:

Patients attending the thoracic medicine outpatient clinic in Government
Thiruvotteeswarar Hospital of Thoracic Medicine (GTHTahd Government Kilpauk
Medical College (KMC) with symptoms suggestive of bronchial asthma are selected.

A patient is suspected to have asthma if he ohsiseany one of the following
symptoms as advocated by Global Initiative for Asthma (GlIbuiylelines 2015.

U WheezeShortness of breath (dyspneg@hest tightness or Cough

U Variable expiratory airflow limitation
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U Symptoms often worse at night or in the early morning

U Symptoms vary over time and in intensity

0 Symptoms are trigered by viral infectiosy exercise,and allergen
exposure, changes in weather or exposuigitants.

INCLUSION CRITERIA

Cc:

Patients aged more than 6 years but less than 60 years

c:

Patients with Dyspne&Vheeze Chest tightness or cough

c:

Patients with significant postronchodilatoreversibility
U Patient with no significant lung lesions

EXCLUSION CRITERIA

c:

Patients with Bronchiectasishronic bronchitiendemphysema

Patients with acute exacerbation of asthma

c:

U Patients who cannot perform spirometry

U Patients with no significant postdarchodilator reversibility
STUDY CENTRES:

The study was conducted at two tertiary care institutes that have outpatient

clinics for patients with respiratory illnesses.

U Government Kilpauk Medical College, Chennai.

U Government Thiruvotteeswarar Hospital dfoFacic Medicine, Chennai.
STUDY DESIGN:

U The study was descriptive cross sectional study

U No specific intervention was carried out

U No controls had been used in the study.
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DATA COLLECTION:
The data of each patient was collected on a proforma spetésigned for this

study.

U Demographic data

i Occupation

U Sociceconomic status

i Body Mass Index

U Birth order

U History of Allergy/Atopy

U Presence of disease in family members

U Exposure to farm products in childhood

U Exposure to allergenshemicals at workplace

U History of sensitivity to Aspirin/NSAIDs

U Exposure to Environmental Tobacco Smoke

U Food habits

U Family size

U History of Recurrent Respiratory Tract infections

U History of Gastreesophageal reflux disorder

U Changes in climatic conditions

U History of Stress and Ertional conditions

U Knowledge about the disease, diagnosis and mode of treatment

U Sputum cytology

U Absolute Eosinophil Count
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DEMOGRAPHIC DATA
Demography (demospeople; graphkdescriptior) is the statistical study of
populations which is very important in analyzing the dynamic living population. It
encompasses the study of the size, structure and distribution of these populations and
spatial and temporal changes in them.
In my study thedemographic details collected include the name, age and gender
of the patient and their habitat and level of education.
SOCIO-ECONOMIC STATUS
Socioeconomic statySES is an economic and sociological combined total
measure of a person's work experieand of an individual's or family's economic and
social position in relation to others, basedrmmome educationand @cupation.
Socioeconomic status is typically broken into three categoae®lyhigh SES,
middle SES, and low SES.
A composite measure that typically incorporates economic, social, and work status.
0 Economic status is measured by income.
o0 Social status is measured by education, and
o0 Work status is measured by occupation.
0 Each status is considered an indicator.
These three indicators are related but do not overlap
Sociceconomic Status Scales in India:
0 Udai Pareek and G. Trivedi (1964)
0 Kuppuswamy scale 1962

o0 B G Prasad classification proposed in the year 1961
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https://en.wikipedia.org/wiki/Income
https://en.wikipedia.org/wiki/Education

The most widely used scale for urban population was devised by Kuppuswamy in 1976.
It is a composite score of education and occupation of the head of the family along with
monthly incane of the family, which yields a score of29. This scale classifies the

study populations into high, middle and low SES.

Fig 15: Modified Kuppuswamy Scale

BODY MASS INDEX

Thebody mass indeXBMI) or Quetelet indexis a value derived from
themass(weighy) and height of an individual. The BMI is defined as lioey
masgdivided by thesquareof thebody héght, and is universally expressedunits of
kg/ne.

The BMI is an attempt to quantify the amount of tissue mass (muscle, fat, and
bone) in an individual, andhen categorize that person wslerweightnormal
weight overweight or obesebased on that value.
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