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the sequential nature of sensitization to foods; then 

house dust and pollens. He also recognized that 

patients could spontaneously recover. In a more 

recent study Rawle et al examined the long-term 

outcome of asthma in dust allergic patients5. That 

study confirmed that most patients do well in the 

long-term and suggested that symptoms may improve 

Introduction 

Asthma is better characterized as a syndrome 
rather than a disease, because a single causative 
mechanism has not yet been defined'. It is a chronic 
inflammatory disorder of the airways characterized 
by dyspnoea, wheezing, coughing and chest 
tightness. These cardinal symptoms of asthma are 

caused by recurrent airway obstruction. Another 
very important characteristic of asthma is increased 
airway responsiveness to various stimuli?. This is why 

before sensitization wanes. 

Factors associated with asthma can be summarized 

as 

smaller concentrations of inhaled bronchocnstrictor i) The structure and size of the lungs; 
agonist are needed to trigger narrowing of the airway 
in asthma patient in comparison to normal subjects. 
Airway hyperresponsiveness, fluctuating airflow 
obstruction and the cardinal symptoms of asthma 

are the consequences of cellular inflammations. 

) The relationship between exposure and 

sensitization to inhalant allergens: 

im) Factors primarily genetic that influence the onset 

of sensitization; and 

Over the last ten years, research has been 

primarily focused on factors that influence the 

development of asthma. Effective preventive 
measures for asthma may be developed provided 
we can understand the natural history of asthma. 

iv) Nonspecific enhancers of the immune or 

inflammatory response that can increase the 

severity of symptoms. 

a) The size of the lungs 

he size of the lungs at birth has a major 
influence on the risk of acute respiratory episodes in 
the first two years of life". However, this effect declines 
after age-2 and does not appear to be a significant 

determinant of asthma in childhod. Given that the 
primary cause of acute episodes in the first two years 
is infection with respiratory syncytial virus (RSV), it 
seems likely that due to wall swelling, the smaller 

airways will be obstructed and cause symptoms. 

This prompted us to review the latest concept 

regarding natural history of asthma and its possible 

prevention. 

Natural History 

Asthma is not a new disease and presumably 

most, if not all, of the current causes of asthma have 

been known for hundreds of years. However, there 

has been a dramatic increase in asthma and it haas 

b) Sensitization to Indoor Allergens 
There is now little argument about the 

importance of sensitization to indoor allergens as a risk factor for asthma among children age 6-16. : o* ** 

However, there are major issues about when the 
critical events occur. 

become very important to elucidate the causes of the 

increase. Evidence about the causes of asthma has 
come from several cross sectional studies, from 

population studies and provocation experiments4. On 

the other hand, investigation of the natural history is 

largely dependent on prospective studies. In 1954 

Rackeman reported a 20-year follow-up on a large 
series of children with allergic disease. Heidentified 

i) The traditional view is that children first develoP 

positive skin tests to dust mite or cat allergens 
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between 2 years and 6 years and it is assumed 

that exposure over the preceding months or 

years is relevant to this. It has been shown that 

the concentration of mite allergen at age 1-2 was 
a good predictor of sensitization at age 108. 

is of interest to understand the link between nasal 

and bronchial inflammation. However, the key 
pathophysiological events of rhinovirus infection are 
poorly understood. Rhinovirus infection leads to 4 to 

7 fold increases in vascular permeability, and 2-fold 
hypersecretion of gel phase mucous components15, 
Vascular permeability may be increased due to 

bradykinin, and leads to the profuse watery 
rhinorrhea,. Vasodilatation leads to nasal congestion 
and sweling. Nociceptive nerves are stimulated, 

which accounts for the itch and recruited sneeze 

i) Many studies have now shown a significant 
association between month of birth and 
sensitization3, This strongly suggests that there 
is a window of time in early childhood when 
inhaled allergens can be recognized and 
processed. Clearly, this could represent priming 
of T cells without significant production of (systemic) and glandular discharge (parasympathetic) 

reflexes. There is increased sensitivity to inhaled 
irritants and endothelin that represents mucosal 
hyperresponsiveness17,18. 

antibodies. 

i) Two reports in the last 4 years have suggested 
that infants may be sensitized in utero4,15, The 
evidence comes from T-cell proliferative 
responses to dust mite antigens using chord 

blood lymphocytes. However, calculation of the 
quantities of allergen inhaled by the mother 
makes this difficult to understand. If the mother 

Cytokines may be responsible for many of these 
effects. IL-8 and IL-6 are increased on about Day 3 
and 4 after rhinovirus inoculation in humans. IL-11 

has also risen to prominence since it is released into 

inhales 50ng/day then the serum concentration 
would be of the order of 10pg/ml. It is very difficult 

to understand how the fetus would recognize 
these concentrations. Furthermore, those authors 

nasal secretions in humans in vivo after rhinovirus 
inoculation. Epithelial cells, fibroblasts, and possible 
mononuclear cells may produce l1-11. IL-1 appears 
to be produced after infection with viruses that are 

associated with asthma such as rhinovirus and 
found less consistent response to ovalbumin or 

beta-lactoglobulin. The quantities of egg and 
milk proteins absorbed by the mother are much 

higher, i.e. grams/day. At present the evidence 
forintra-uterine sensitization to inhalant allergens 
should be considered to be an interesting area 
that requires more study. 

parainfluenza virus, butnot influenza, which isthought 
not to be associated with bronchospasm. IL-11 may 
play a role in bronchial hyper-responsiveness14.15. 
Administration of a single intranasal dose of 10ug of 
IL-11 to mice leads to bronchial hyperresponsiveness 
(increased bronchoconstriction) with minimal 
inflammation. It is a neurokine' that increases the 
sensitivity of nociceptice (paincarrying) neurons to 
activation and increases neural responses to painful 

stimuli19 

) The immune system is extensively under genetic 
control. These controls are both general and 

antigen specific. However, children in "atopic" 
families becomes sensitive to those antigens to 

which they are exposed implying that the major 
controls are general. Atopic children are 

genetically predisposed to develop immune 
responses to inhalant allergens which include 

TH2.gE, IgG and IgG4 antibodies. 

Once maternal antibody levels have waned, 
infants become progressively susceptible to bacterial 
infections; e.g. pneumonia, rheumatic fever, and 
chronic suppurative earinfectionss. Since the advent 
of oral broad-spectrum antibiotics, it has become 
routine for children to be treated so that the course 

V) The next question is whether antigen exposure, 
other than inhalant allergens, during the first two 

years of life can alter the immune response to 
inhalants. The obvious candidates are viral 

of infection is dramatically shortened. However, bacterial infections are thought to induce THI responses by a mechanism that includes high levels 
of IL-12 production from macrophages. The question is therefore whether antibiotic treatment ill change the immune response to bacteria and in some way increase the TH2 response to inhalants. Taken one 
step further, the next question is whether the 
widespread use of antibiotics in early childhood by 

infections, bacterial infections and immunization. 
The best-studied viral infection in early childhood 
is respiratory syncytial virus (RSV). 

Since up to 80% of asthma exacerbations in 6 to 
8 year olds is related to nasal rhinovirus infection, it 
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of action is too brief for them to be useful for 

maintenance bronchodilator therapy29, Maintenance 
bronchodilation is best accomplished with either 

long-acting beta-agonists'". or sustained release 
theophylline25, There is virtually no role for anti-
cholinergic therapy in the treatemnt of asthma except 

for acute exacerbations poorly responding to inhaled 
beta-agonistsä5.30 Both the long-acting beta-agonists 
and sustained release theophylline have proven 
effective in preventing nocturnal asthmas1, However, 

long-acting beta-agonists are generally more effective 
and cause less side effects. Theopyline, on the other 
hand, has been shown to have some anti-

inflammatory actions, which are lacking in the beta-
agonists32,33, The importance of these anti 
inflammatory actions of theophylline is uncertain. 

allergens has caused the increase in asthma is not 

unequivocal. Specific changes that could relate to 

the increase include 

a) Changes in houses; decreased ventilation; 
increased carpeting and furnishing; increased 
temperatures and changes in management. 

b) Introduction of broad-spectrum antibiotics from 

1960 onwards. 

c) Dietary changes have been suggested and the 

major issues are increased sodium and/or 

decreased fish in the diet. 

d) Outdoorair pollution and indoor passive smoking. 

e) The most pervasive changes in lifestyle are 

those that have followed the introduction of 

Currently it is recommended that all patients with 
asthma who required daily therapy receive an anti-

inflammatoy agent2. If symptoms persists, either 
the dose of inhaled corticosteroids can be increased 

television, computers and other forms of home 

entertainment. The consequences of changes in 

exercise secondary to sitting still 3 hours per day 
are still not well understood. The increased 
obesity is well known and the decreased outdoor 

activity is obvious, however, there are further 

interesting 
consequences of spending 3 hours/day sitting 

on an excellent source of allergen exposure. 

or a long-acting bronchodilator added22. Direct 

comparisons suggest that the combination of anti-
inflammatory and long-acting beta-agonist control 

symptoms betterthan high dose inhaled corticosteroid 

alones4. Pharmacologic therapy is used to prevent 
and control asthma symptoms, reduce the frequency 

and severity of asthma exacerbations, and reverse 

inflammatory airflow obstruction. These reflect the 

scientific concept that asthma is a chronic disorder 

with recurrent episodes of airflow limitation, mucus 

production, and cough. Asthma medications are 

thus categorized into two general classes : long-

term-control medications taken daily on a long-term 

basis to achieve and maintain control of persistent 

questions concerning the 

Early uses of anti-inflammatory drugs along with 

environmental control are the sheet anchor of 

the primary and secondary prevention of asthma. 
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