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toxic effect of oxygen-free radicals (hyperoxic damage).
Retrolental fibroplasia has occurred in premature babies
exposed to high oxygen concentrations for prolonged
periods of time. It is therefore suggested that oxygen be
used in concentrations of 50% or less and if in spite of this
hypoxaemia (Pa02 <60 mm Hg) persists, other measures
of ventilatory support with oxygen delivered under a cons-
tant positive airway pressure (CPAP) or positive end
expiratory pressure (PEEP) may be instituted. These
measures increase the functional residual capacity and
thereby improve oxygenation. Simple CPAP circuits with a
mask are available for use on spontaneously breathing
patients. These can be extremely useful, at times obviating
the need for intubation.

Management of asthma

Asthma is a common disease characterized by reversible
airways obstruction caused by hyperreactivity of the
bronchial musculature to different stimuli.

PATHOPHYSIOLdGY
When an atopic individual is exposed to an allergen,
antibodies of the IgE class are formed. These molecules
attach. themselves to mast cells. At the second and sub-
sequent encounters the offending allergen becomes
attached to the IgE-mast cell complex. This results in
degranulation of the mast cell and liberation of many sub-
stances with potent bronchoconstrictor properties.These
substances also attract many inflammatory cells and cause
mucosal oedema.

Bronchial muscle tone is controlled via intracellular
levels of cAMP .(cyclic adenosine monophosphate) and
cGMP (cyclic guanidine monophosphate). A decrease in
cAMP in relation to cGMP also results in bronchocons-
triction. The autonomic nervous system controls bron-
chomotor tone through this pathway. Sympathetic ~
receptor stimulation causes bronchodilatation by increasing
cAMP levels while sympathetic IX receptor and vagal stimu-
lation increase cGMP levels causing bronchoconstriction.

CLINICAL F~ATURES
The presen~f bronchospasm is obvious when wheezes
are audible. It is important to remember that all wheezes
are not due to asthma. In acute bronchitis, mucosal
oedema and secretions can cause wheezing. However,
cough and purulent sputum are prominent features of
bronchitis. In children, bronchitis and asthma are often
difficult to differentiate; hence the necessity for making a
diagnosis of 'wheezy' or 'asthmatic' bronchitis. Left
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SUMMARY
Oxygen therapy may be used in a wide variety of conditions
and with the increased understanding of its indications
and hazards and the development of portable devices it
has improved the quality of lives of many patients with
hypoxia.
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ventricular failure should be considered in adults who
have had no previous attacks of asthma. Wheezes can also
be heard in patients with chronic obstructive airways
disease, with chronic bronchitis as a major component.
Signs of cor pulmonale, pulmonary hypertension and the
continuous nature of the respiratory symptoms help in
differentiating bronchitis from asthma. Tropical pulmo-
nary eosinophilia may also simulate asthma. An absolute
eosinophil count above 2000 per cumm is an important
distinguishing feature in patients with tropical pulmonary
eosinophilia.

CLINICAL TYPES
Among asthmatic subjects various clinical subgroups can
be identified.

Extrinsic asthma
This term is applied to patients who usually have an onset
of disease in childhood, a strong family history of asthma
and atopy, and in whom serum IgE levels are usually
elevated. On skin sensitivity testing many such patients
may be found to react to one or more external allergens.

Intrinsic asthma
This term denotes patients who also have an onset in
adulthood, but in whom a family history of asthma is less
evident. IgE levels are usually normal and these patients
do not react to allergens on skin testing.

Drug induced asthma
In this type of asthma certain drugs such as acetylsalicylic
acid (but not sodium salicylate) and dyes such as tatrazine
provoke asthma by altering the synthesis of prostaglan-
dins. Nasal polyps are often an associated finding. Some
authors believe that 10% of asthmatics belong to this
group. These patients are worth identifying as avoidance
of the provoking agents can prevent attacks of asthma.



EVERYDAY PRACTICE

Exercise induced asthma
Some patients develop bronchospasm only on severe
exercise. The mechanism of this is thought to be a cooling
of the respiratory mucosa.

Cough variant asthma
In this type the only manifestation of bronchoconstriction
is an episodic dry cough which responds only to bron-
chodilator therapy. The diagnosis should be suspected in
patients who have no other recognizable cause for cough,
and have a strong family history of asthma. It can be
confirmed by demonstrating airway hyperreactivity to
inhalation of methacholine.

Occupational asthma
Some otherwise non-asthmatic patients develop wheezing
4 to 6 hours after exposure to certain industrial chemicals.
These include formaldehyde, formalin, isocyanates,
paraphenylenediamine, phthalic anhydride and polyvinyl
chloride.

Allergic bronchopulmonary aspergillosis
This is a complication which occurs in some asthmatics.
The attacks of wheezing are difficult to control,
eosinophilia and high IgE levels occur and the fungus can
be detected in the sputum.

MANAGEMENT
The diagnosis of asthma usually invokes a great deal of
fear in the lay public. Many doctors therefore use
euphemisms such as 'eosinophilia', 'allergy' or 'bronchitis'
and avoid the use of the term asthma. Such an approach is
harinful because it precludes a clear understanding of the
life-long recurring nature of the disease and the patient
may run from pillar to post in search of a 'final cure'. The
best approach is a direct one, with positive reassurance
that effective symptomatic treatment is available.
Patients and parents must be told to expect recurrent
attacks, and they should be advised to start specific
medication on their own and seek early medical help
when self-management fails"

The mainstays of the drug therapy of asthma are the
xanthines and ~2 receptor stimulants or agonists.

Xanthines
These include theophylline and its derivatives (for a fuller
discussion turn to page 194) such as aminophylline and
deriphylline. It can be taken orally in a dose ranging from
100 to 200 mg three times a day or as a single sustained
release dose. Intravenous preparations are available for
acute exacerbations. The theophyllines are also used in
combination with steroids, phenobarbitone, ephedrine
and ~2 agonists; however, these combinations are not
recommended.

{32 receptor agonists
Salbutamol, terbutaline and orciprenaline are the drugs
available in India. These drugs stimulate ~2 receptors and
cause an increase in cAMP levels, resulting in broncho-
dilation. In high doses, ~1 receptors can also be stimulated,
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causing tachycardia. The accompanying symptoms of
muscle tremors are a nuisance, but are easily reversed by
stopping the drug or decreasing its dose.

Oral medication is given in doses of 2.5 mg three times
a day. However, the inhalation route is becoming popular.
Both Salbutamol and Terbutaline are marketed as aerosol
inhalers. These metered dose inhalers deliver 100 to 200
tJ.gof the drug as a fine mist which, when inhaled through
the mouth, settles in the smaller bronchi and acts without
producing systemic side effects (tachycardia and muscle
tremors). When symptoms occur one or two puffs can be
a useful adjunct to oral therapy. Sometimes, a patient can
be managed on inhalational therapy alone. Some adults
and very small children may have an initial difficulty in
coordinating activation of aerosol and inhalation, but this
can usually be easily overcome.

Steroids
Although steroids are not bronchodilators per se, they are
extremely useful in the management of status asthmaticus
and severe chronic asthma. They act by sensitizing the
bronchial muscle to factors which inhibit smooth muscle
contraction.

A majority of asthmatics do not require steroids on a
regular basis. In spite of this, doctors often prescribe
steroids for mild cases where a bronchodilator alone
would be effective-presumably to produce dramatic
improvement without regard to the serious long term
complications of corticosteroid 'therapy. Many patients
who experience the euphoria and immediate amelioration
of symptoms with steroids remain 'hooked' on them for
life, mainly because their doctors have failed to impress
upon them the serious consequences of taking these
drugs.

Chronic steroid therapy in doses of 2.5 to 5.0 mg per
day is needed in a very small group of asthmatics who have
unremitting bronchospasm in spite of maximal broncho-
dilator therapy. Such patients must be carefully selected
and the continued need for steroids should be reviewed
periodically. Steroids such as beclomethasone dipropio-
nate, through an aerosol inhaler can be used safely without
systemic side effects. They can help in reducing the daily
steroid requirement, or in completely replacing systemic
oral steroids in a steroid-dependent asthmatic.

Anticholinergics
Ipratropium bromide through an inhaler causes broncho-
dilation by decreasing cGMP levels.· It has a delayed
action. However, the drug is not yet available in India. At
one time, atropine methyl nitrite used in the 'Brovon'
inhaler was very popular, but it resulted in drying of secre-
tions and has since been replaced by aerosol inhalers.

STATUS ASTHMA TICUS
This is a condition where attacks of bronchospasm do not
respond to the usual medications. Particularly ill are those
patients who have a pulse rate of over 130/minute,
cyanosis, pulsus paradoxus, and a 'silent chest'-where
the degree of airflow obstruction is so severe that rhonchi
are inaudible.
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Steroids
Steroids are life-saving in status asthmaticus. Hydrocor-
tisone 100 to 200 mg intravenously every 4 to 6 hours is
started early because the onset of its action may be
delayed by 6 hours. Once the acute attack is over, oral
prednisolone (1 mg/kg/day) is substituted and tapered off
over 7 to 10 days.

Intravenous aminophylline
A loading intravenous dose of 5 to 6 mg/kg (to be avoided
in those already taking the drug orally) is followed by a
continuous infusion of 0.9 mg/kg/hour in 5% dextrose.
This dose should be halved in elderly patients and in those
with hepatic or cardiac disease.

Intravenous terbutaline or salbutamol
2.5 to 5 mg (5-10 ampoules) in 500 ml of 5% dextrose can
be given over 8 hours and repeated. Alternatively sub-
cutaneous injections of250 to 300 (Jogevery 6 hours may be
given. These drugs are also being used in nebulizers for
inhalation. However, their use in India is limited as the
devices are generally not available. The metered dose
inhalers must not be used in emergency situations,
because the vital capacity is low and breath holding is not
usually possible.

Adjuncts
Oxygen, mucolytics, hydration and antibiotics are useful
adjuncts in status asthmaticus.

Artificial ventilation
In rare cases maximal therapy fails and the patient
becomes progressively drowsy, cyanosed and comatose.
In such situations, endotracheal intubation and manual
ventilation with an Ambu bag or a volume-cycled
respirator may help. Pressure-cycled ventilators are not
useful. Patients who need artificial ventilation for status
asthmaticus have a high mortality rate.

PROPHYLAXIS
Attacks can be prevented or reduced in some asthmatics,
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especially of the extrinsic type, by Cromoglycate. This is
not a bronchodilator and has no role in the treatment of
an acute attack. Its mode of action is by the prevention of
degranulation of the mast cells. The drug is available as
an aerosol and as a Rotacap inhaler. A trial of a month's
therapy should be given to those who appear to have
asthma of the extrinsic type. Oral ketotifen acts similarly
but is not yet available in India.

IMMUNOTHERAPY
Great stress has been laid by some clinicians on the identi-
fication of a specific environmental allergen. This is
done by skin testing with specially prepared extracts of
dust, insects, pollens, animal dander, fungi and certain
foods. If a patient reacts to any of the allergens, a desensi-
tization course of twice weekly subcutaneous injections
is prescribed for several months. Most clinicians question
the effectiveness of immunotherapy and it is therefore not
practised widely.

OTHER METHODS
Acupuncture and hypnosis have been tried in asthma but
reports of their usefulness are only anecdotal.

CONCLUSION
Asthma is a common disease characterized by episodes of
bronchospasm which are triggered by liberation of chemi-
cals at the cellular level in response to various stimuli.
Clinically, patients can be divided into different groups
which need different forms of management. Treatment
consists of patient education and appropriate use of drugs
orally, through inhalation or by injection. Steroids should
be reserved for patients who do not respond to broncho-
dilators and those who have status asthmaticus in whom
early administration may be life saving.
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