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MEDICINE TODAY
Drugs in Treatment of Asthma

" Medicine Today " is the television series for doctors produced
by the B.B.C. Advice on the preparation of the programme is
given by the Association for the Study of Medical Education.

The programme on B.B.C. 2 on 18 7une was on the subject

of the management of asthmatic children. Printed below is
an article prepared with the help of expert contributors to

complement the television programme, which will be repeated
on B.B.C. I on 25 7une at about 11 p.m.

Asthma is characterized by attacks of breathlessness and

wheezing, frequently nocturnal, which may vary greatly in

severity and frequency. No doctor who has to manage

asthmatics ceases to be surprised by the unsuspected sudden-
ness and severity of some attacks.

The symptoms depend on an increase in airway resistance,
whether due to bronchoconstriction, mucosal oedema, infiltra-
tion of the bronchial mucosa by eosinophils and inflammatory
cells, or the accumulation of quantities of tenacious secretions
in small airways. As an adaptation to the increased resistance
to expiration the lungs become overinflated to provide increased
elastic recoil, but this also increases the work of inspiration.
Variation in airway resistance between different lung units
causes maldistribution of ventilation and the development of
areas of lung which are relatively underventilated, so giving
rise to arterial hypoxaemia. In some adults, and more readily
in children, alveolar ventilation may become insufficient,
possibly due to exhaustion. This causes the arterial Pco2 to

rise and respiratory acidosis to occur.

Bronchodilator Aerosols

Bronchodilatation is therefore the form of therapy which
might be expected to relieve airway obstruction and its con-

sequences. Inhalation therapy has become popular because
the patient can administer it himself, avoiding the unpleasant-
ness of injections and the need of skilled persons to give them,
and because drugs may be readily absorbed from the large

surface of the lungs. Although bronchodilator aerosols are

now widely used, their full effectiveness may not always be
obtained for a variety of reasons; in addition, it has been
noticed that some patients misuse metered-dose aerosols.
Of the various bronchodilator drugs, those which are

sympathomimetic and have a rapid action are most often
prescribed as aerosols. They include adrenaline, isoprenaline,
orciprenaline, and others. Atropine methonitrate is sometimes
mixed with isoprenaline and may prolong the bronchodilator
action up to two hours, though the effect of atropine in drying
up already tenacious sputum makes it undesirable in status
asthmaticus. The many proprietary aerosols on the market
contain a wide variety of doses of the drugs; the dose of iso-
prenaline per valve release from a metered aerosol may vary
between 0.1 and 0.5 mg. Some preparations contain up to
0.1 mg. atropine methonitrate as well. It is therefore important
to advise the patient on a frequency of administration in
keeping with the dose, and to warn him not to exceed this.

Although pressurized meter-dose aerosols now dominate the
market, nebulization of solutions of adrenaline or isoprenaline
is cheaper and is preferred by some patients. Hand nebulizers
tend to produce sprays with a fairly large particle size, but
the dosage is more easily controlled and the patient may prefer
to puff continuously at his nebulizer for a short period and to
be sure of getting some spray rather than to rely on the more
"hit-or-miss " metered-dose aerosols. As both adrenaline and
isoprenaline deteriorate with time and with exposure to light,
the solutions should be changed regularly at intervals of not
more than three months and be rejected if they are coloured.

They should be stored in tinted glass bottles. Pressurized

aerosols also deteriorate with time. As the fate of inhaled

particles depends on their size, the smaller particles produced
by nebulizers such as that designed by Wright or contained in

pressurized canisters have a better chance of reaching the

smaller airways (if they are less than 3 microns) or the alveoli

(if less than 1 micron). The canisters are smaller and more

convenient to use and carry, though the orifice through which

the drug is sprayed is vulnerable to blockage by the debris

of pocket or handbag or by deposition of particles of the drug

itself.

Bronchodilatory aerosols are valuable in episodic asthma

which may come on at night, or be associated with effort or

recovery from effort, or with contact with substances to which

the patient is sensitive. Wherever possible the effectiveness of

the drug should be determined by measurements of ventilatory

capacity, particularly the forced vital capacity, the forced

expired volume, and the ratio of these two before and after it

is given. If a spirometer is not available for this purpose,
measurements of peak expiratory flow rate with the Wright

meter may be useful, and are of special value at the bedside

or in general practice. An estimate of effectiveness may be

obtained without special instruments by observing the effect

on the time needed to complete a full forced expiration. At

least 10 minutes should be allowed for the drug to take effect.

If one has decided to prescribe a metered aerosol, it is

important to make sure that the patient uses it properly.

Although the manufacturers give clear instructions, which are

often illustrated, it is always wise to demonstrate the spray to

the patient as well. In some the canister is uppermost, in others

it is below the mouthpiece. In all, the canister must be

squeezed during inspiration, and the natural tendency to

squeeze during expiration must be combated. A deep pre-

liminary expiration and a short breath-hold after the puff may

help to retain the drug. The patient should be shown how

to judge whether the canister is full or empty by shaking it,

and should have several trial puffs into the room to see how

much spray is produced when the orifice is open. He should

watch to see that the cloud of spray is inhaled and does not

escape from the mouth. Should the orifice become blocked,

he should know how to clear it by washing or by using a long

pin. Ten minutes spent on these tips will always pay

dividends.
The frequency of dosage is rarely more than quarter-hourly

for the weaker sprays, rising to two-hourly for the stronger

sprays and for those containing atropine. It is important to

tell the patient that increasing frequency of dosage (assuming

that the machine is working) is a sign of deterioration in his

asthma and means that he should seek help. If the usual dose

does not work, increasing frequency of dosage is unlikely to

help. Doctors are now generally aware of an apparent increase

in sudden death in asthmatics, sometimes in those in whom

excessive administration of sympathomimetic drugs is suspected.

There is no doubt that large doses of these drugs predispose

to paroxysmal cardiac arrhythmias, particularly in the presence

of hypoxia and acidosis. Patients who may be panicked by

a severe attack should be warned against using their aerosol

again and again.

General Management

Although the useof bronchodilator aerosols is valuable, par-

ticularly in cases of milder episodic asthma, there are several

other lines of treatment which may be pursued. A personal

or family history of allergy in the form of hay fever, nettle

rash, or infantile eczema should lead for a search for allergens

by skin-testing. The blood should be examined for eosinophilia
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and the sputum for eosinophils and for fungi, particularly
Aspergillus fumigatus. Wherever possible, exposure to any
substance suspected of causing attacks should be avoided.
Attempts to discover such substances by provocation tests may
give rise to extremely severe asthmatic attacks and such tests
should be done in hospital, with bronchodilator drugs to hand
before the test starts. Reduction of dust in the bedroom may
make attacks at night less frequent.

Asthmatic attacks are often set off by respiratory infections
and such infections should be promptly treated; broad-spectrum
antibiotics such as oxytetracycline are usually most helpful.
The dose of bronchodilators or corticosteroids which the patient
may be taking should be increased in infections.
For routine therapy, oral preparations of bronchodilators,

particularly ephedrine, are of great value. The irritant qualities
of aminophylline have caused numerous oral preparations to
be marketed with varying success, but there is no doubt of its
efficiency in suppository form, particularly for those patients
whose attacks are most severe at night. It is important to
assess the severity of asthma and its response to treatment by
measuring ventilatory capacity. In particular, if it is decided
to use corticosteroids, the measurement of the F.E.V.1 and
F.V.C. during the trial of the drug and possibly during its
replacement with inert dummy tablets will be of great value,
as the subjective euphoriant effect of the drug may be mislead-
ing in the absence of objective measurements of ventilatory
capacity.

Status Asthmaticus

This term is applied to a severe, sustained, or sudden attack
of asthma which does not respond promptly to conventional
therapy, and usually requires the patient to be admitted to
hospital. Treatment with corticosteroids is the most important
line of defence, but it is generally accepted that up to eight
hours may elapse before the effect of these drugs is felt, whether
they are given by mouth or parenterally. Although treatment
with prednisolone in doses of 40 mg./day or sometimes more
should be started at once, the hours before this becomes effec-
tive may be critical. Adrenaline may be given subcutaneously
in a dose of 1 ml. of 1/1000 solution, and aminophylline given
slowly intravenously in a dose of 500 mg. over five to 10
minutes.

Infection should be treated with an appropriate antibiotic,
and oxygen should be given; it is usually unnecessary to
control the concentration on account of carbon-dioxide reten-
tion, but the point can be settled if the oxygen and carbon
dioxide pressures in arterial blood are measured. Because
tenacious secretions are an important cause of the airway
obstruction the patient should be kept well hydrated, if neces-
sary by the intravenous route. In the most severe cases, and
in particular in children, in whom sudden development of
ventilatory failure is common, it may be necessary to resort to
artificial ventilation; an endotracheal tube may be passed, but,
because of the high resistance of the airways, a powerful
volume-cycled ventilator may be needed. Artificial ventilation
removes the work of breathing and relieves some patients in
whom exhaustion threatens life.

Corticosteroid Therapy
Should it have been necessary to give corticosteroids to an

asthmatic patient, it will eventually be necessary to decide
whether they should be used for maintenance therapy. When
the patient's condition, as shown by the ventilatory capacity,
is seen to be stable, it may be possible to substitute inert tablets
for the active drug without a change in ventilatory capacity
over the next few days. Such patients are likely to do well
either without corticosteroids or with a small maintenance dose,
which may be given on three days in the week. If the ventila-
tory capacity falls when the dosage is reduced, or when inert
tablets are substituted, daily maintenance therapy may be
needed. The dosage of steroids should be supplemented by
oral or nebulized bronchodilators, and alterations in the dosage
may be needed to match the clinical state of the patient.

Because of the threat of status asthmaticus, the patient should
be clear what he can do for himself in an attack, and when
he should send for help. If he is in doubt, he should not rely
on excessive doses of his aerosol but obtain help. Hospital
units dealing with many asthmatics may often find it best to
admit at once and without question known asthmatics whose
general practitioner says have a severe attack, or who may
contact the hospital themselves to say they have deteriorated.
Prompt treatment will save lives, and will give rise to a sur-
prisingly small proportion of cases which turn out to be less
severe than was expected.

ANY QUESTIONS?
We publish below a selection of questions and answers of general interest.

Transference of Maternal Antibody
Q.-In which of the common exanthema

is there transference of maternal antibody to
the foetus, and does this always give protec-
tion up to the age of 6 months in the baby ?
What is the reason for advising that gamma-
globulin should be given to 'contacts of
chicken-pox if they are under 3 months old?
Is it accepted practice in this country ?
A.-The common exanthemata are measles,

rubella, and chicken-pox, and maternal anti-
body can in each case pass through the
placenta to the foetus. Rubella and measles
are uncommon diseases in infants during the
first six months of life, though it is possible
that some infants do become infected with
the virus, without showing signs of it, while
still under cover of maternal antibody. Such
Infants may develop their own antibody, and
remain immune to rubella and measles for
the rest of their lives.

Chicken-pox is a fairly common disease
in young infants, though often the exanthem
consists of only a few spots which may be
easily missed. In such infants protection
given by maternal antibody is substantial but
not complete. In the neonatal period, if no
maternal antibody has passed to the foetus,
chicken-pox can be a severe systemic disease
with a fatality rate of up to 20%. When a
mother suffers from chicken-pox in the last
two weeks of pregnancy it is advisable to give
the neonate gammaglobulin. This should
preferably be derived from chicken-pox con-
valescent serum, for it is doubtful if
"Cordinary" gammaglobulin, human normal
immunoglobulin, gives any protection against
chicken-pox.

There is no indication for giving gamma-
globulin to older infants exposed to chicken-
pox unless it is known for certain that the
mother has never had chicken-pox. This
could be checked by complement-fixation

tests on the serum of mother or baby or both,
though such tests may not be available in
all laboratories.

Oral Contraceptives and Infections
Hepatitis

Q.-Should oral contraceptives be stopped
during an attack of infectious hepatitis, and
how soon after is it safe to resume taking
them ?

A.-It would be prudent to stop oral
contraceptives during an attack of infectious
hepatitis, and not to resume them until the
jaundice has cleared up and liver function
tests have been shown to be normal. How-
ever, some women have developed infectious
hepatitis while using oral contraceptives,
have continued to use them, and have
recovered from the hepatitis without, appar-
ently, any adverse effect from the oral
contraceptives.
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