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Corticosteroid inhalers and pulmonary
tuberculosis

Shaikh WA. (Allergy Clinic, Bombay Hospital Institute
of Medical Sciences, Bombay, Maharashtra, India.)
Pulmonary tuberculosis in patients treated with inhaled
beclomethasone. Allergy 1992;47:327-30.

SUMMARY
The author observed 3 patients who developed pulmonary
tuberculosis after using a beclomethasone dipropionate (BDP)
inhaler for three weeks. He suspected a cause-and-effect
relationship between tuberculosis and BDP therapy and in two
years detected a total of 8 cases (1.46%) of pulmonary tuber-
culosis among 548 patients treated with BDP for bronchial
asthma. These patients were young (average age 25.5 years),
had no other medical problems and only two of them had a
history of childhood tuberculosis, treated adequately, without
residual scarring on chest X-ray. None of them had had any contact
with patients who had pulmonary tuberculosis either at home
or at their place of work. None of the author's clinic staff had
active tuberculosis and the inhaler canister contents did not
contain Mycobacterium tuberculosis. All these patients had
received BDP by a metered dose inhaler (MDI) in a dose of
400 fJ-g per day. Within 3 to 5 weeks (mean: 4 weeks) they
developed clinical and radiological evidence of pulmonary
tuberculosis which was confirmed by Ziehl-Neelsen staining
in 6 and modified Lowenstein-Jensen medium culture for
acid-fast bacilli in 8. They were all negative for human
immunodeficiency virus (HI V) antibodies and had normal IgG
and cortisol levels. They responded to standard antitubercular
therapy for a period of 9 to 12 months. Two of these patients
agreed to have a re-challenge with the BDP inhaler 3 months
after completing treatment and again developed pulmonary
tuberculosis within 2 weeks.

COMMENT
Non-specific airway hyper-reactivity due to tracheobronchial
mucosal inflammation has been recognized to be the central
abnormality and the diagnostic criterion for bronchial
asthma. A number of stimuli can initiate this inflammation
by activating inflammatory cells to release mediators. Sub-
sequent events include contraction of the bronchial smooth
muscle, an increase in capillary permeability, recruitment of
inflammatory cells and triggering of a neuronal axon reflex.
The result of these events is a reduction in the diameter of
the airways. Pharmacological intervention in bronchial
asthma aims at reversal of the airway narrowing by bron-
chodilators, and treatment and prevention of mucosal
inflammation by anti-inflammatory agents of which the
corticosteroids are the most potent. The beneficial role of
cortisone in the management of bronchial asthma was
reported in 19501 and shortly thereafter the advantage of

topical application of this drug as an aerosol was recognized. 2

In subsequent years many more steroids have been tried
as aerosols with varying degrees of success. The delivery
systems have also been modified so that a MDI device is
now used. Four steroid aerosols are currently available-
beclomethasone dipropionate (BDP), budesonide (BUD),
triamcinolone acetonide (TA) and flunisolide (F). The anti-
inflammatory actions of corticosteroids are brought about by
inhibition of inflammatory cell recruitment and activation,
mediator release, up regulation of the beta-2 adrenergic
receptors and reduction of capillary permeability and mucus
production. These actions are mediated by glucocorticoid
receptors which are common for systemic as well as for
aerosol preparations. Similarly the undesirable side-effects
of aerosol steroids are also mediated by the same receptors
and are dose dependent. The commonest and most trouble-
some side-effects are dysphonia and oropharyngeal
candidiasis. The hypothalamic-pituitary-adrenal axis
function is nearly always abnormal but clinical hypocortisolism
does not occur even in stressful situations. The effects of
cortisol excess such as cataract and growth retardation have
been reported with aerosol steroids infrequently but the
impact on bone and mineral metabolism has not yet been
adequately studied. The teratogenic and mutagenic effects of
inhaler steroids in human beings have not been reported.

In the paper under discussion, an incidence of 1.46% of
pulmonary tuberculosis following BDP inhaler use has been
reported. This is higher than the annual new case rate of
0.1% for the general population in India,' but the comparison
may not be valid as the study is hospital-based. Glucocorti-
coids depress inflammatory cell number and function
whether used systemically or topically. This effect can
theoretically result in an increased risk of not only pulmonary
tuberculosis but also infection by other organisms. However,
when used by immunocompetent subjects, inhaler steroids
do not increase the incidence, severity and duration of
bacterial or viral respiratory infectionsr'> neither do they
mask bacterial pneumonia or lung abscess. Isoniazid
prophylaxis is not recommended for tuberculin-positive
patients receiving inhaler steroids unless they have active
disease. After an extensive literature search, I found only
one case of pulmonary tuberculosis after seven months of
BDP therapy and complete recovery with antitubercular
drugs while continuing the same inhaler. 6 A recently published
review? on the side-effects of aerosol steroids, does not
consider the risk of tuberculosis to be important. However,
mycotic superinfection has been recognized to be an impor-
tant adverse effect in asthmatics with lung cavities as well as
bronchiectasis who receive oral steroids and broad spectrum
antibiotics.

Is it merely a coincidence that 8 patients developed tuber-
culosis within 3 to 5 weeks of BDP use? Perhaps they were in
the incubation period of the disease at the time they started
using the inhaler. If so the relapse after challenge in 2
patients cannot be explained. It also seems unlikely that they
had a depression of T lymphocytes because all of them
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reacted to tuberculin. In India we will get definite answers to
these questions soon because BOP and BUD inhalers are
being used much more frequently, as they become cheaper
and very high doses (up to 2 mg) of steroids are being used by
severe asthmatics." It would be advisable, therefore, for
physicians to be aware of the possibility that pulmonary
tuberculosis might develop in asthmatics using steroid
aerosols.
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Health and poverty-A tale of two cities

Watt GCM, Ecob R. (Department of Public Health,
University of Glasgow, Glasgow, Scotland, UK and
MRC Medical Sociology Unit, University of Glasgow,
Scotland, UK.) Mortality in Glasgow and Edinburgh: A
paradigm of inequality in health. J Epidemiol Commun
Health 1992;46:498-505.

SUMMARY
This paper examines health inequalities between Scotland's two
largest cities, Glasgow and Edinburgh, by studying the all-cause
and cause-specific mortality over a 50-year period (1931-81).
The deaths analysed were in lO-year age groups for men and
women aged 25-74 years occurring in 5-year periods centred on
the census year between 1931 and 1981. The denominator was
taken from the censuses for 1931 to 1981 (except 1941when the
mid-point estimate was taken from the 1931and 1951census data).
The total number of deaths was 106 920 in Glasgow and 46 020
in Edinburgh. The results show that, as expected, age- and
sex-specific mortality rates have declined steadily in both
Glasgow and Edinburgh from 1931 to 1981, but have always
been lower in both men and women in Edinburgh. During the
period 1979-83, in all cohorts over 25 years of age, men in
Glasgow died 3.9 years earlier than in Edinburgh. The corres-
ponding figure for women was 3.6 years. From 1961onwards the
log death rates have risen linearly with age but are parallel
between the cities. These differences have increased and are
predicted to increase further in men. The authors conclude
that the cross-sectional difference in mortality (40%) seen
between the cities is determined by the mortality levels in early
adulthood and the difference remains constant within each
cohort between 25 and 74. They argue that studies of specific
diseases or specific risk factors are inadequate to explain these
health inequalities and the differences are likely to be due to
socio-economic factors in addition to the prevalence of specific
risk factors in both populations. Hence they advocate strategies
which combat poverty and poor environment.
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COMMENT
This is a very interesting analysis of the mortality statistics of
two cities which lie in the central (industrial) belt of Scotland-
Glasgow and Edinburgh. Historically, Edinburgh has been
an important legislative, legal, educational and commercial
centre for several centuries and is regarded as more
'anglicized' and middle class than Glasgow. Glasgow's rise
to prominence as Scotland's largest city (currently with a
population of 750000) was due to the tobacco trade with
the colonies of the New World in the eighteenth century and
thereafter as a result of the rapid industrialization in the
nineteenth century.

Consequently, Glasgow has been regarded as a more
working class city than Edinburgh. With that mantle came
more environmental problems for Glasgow; for example,
poorer housing than Edinburgh. Hence the differences in
mortality between the two cities cited in the paper are not
surprising since they reflect long-standing health inequalities
between socio-economic groups in Britain.' What is of
importance is that in every cohort from 25 to 74, Glaswegians
at any age have a mortality which is the same as people from
Edinburgh who are about three-and-a-half years older. A
leading article in the British Medical Iournal- speculated that
this was due to the 'long shadow' of relative poverty experi-
enced at a young age by Glaswegians being felt at a later
age, or to the continual, relatively poorer environment being
suffered by all Glaswegians.

The authors of the paper also note that there are larger
differences in all-cause mortality in younger age groups in the
most recent years analysed, predicting that the differences in
mortality between the two cities would increase in the future.
Their premise is that if the national health targets in Britain=
are to be achieved, then in addition to health promotion
measures to alter adult behaviour, other strategies are
necessary including 'measures to combat child poverty and
housing'.

It may seem ironic that this paper refers to health
inequalities in an industrialized country, because health
inequalities in Third World countries may be larger, more
obvious and more urgently in need of action. However, the


