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Systemic steroids in chronic severe asthma

The introduction of potent topically active inhaled steroids
(beclomethasone dipropionate or betamethasone valerate) in
the early 1970s reduced the number of asthmatics prescribed
systemic steroids.' A few patients with severe chronic asthma
still, however, require both forms of treatment.’ *

The choice of steroids for systemic use includes a range of
glucocorticosteroids from natural cortisol (hydrocortisone)
to various synthetic fluorinated cortisol analogues such as
dexamethasone and betamethasone. When these are com-
pared for anti-inflammatory activity with hydrocortisone on
a milligram to milligram basis prednisone and prednisolone
are four times as potent; methylprednisolone and triamcino-
lone (9a-fluorohydroxyprednisolone) five times; and ([dexa-
methasone and betamethasone 25 to 30 times as potent.**

Prednisone itself is inactive and requires conversion by
hepatic hydroxylation to its active form prednisolone,® but
the rate of hydroxylation is affected by liver disease and
shows individual variation.” Prednisone is not only less
reliable but also more expensive in Britain than prednisolone.

Dexamethasone and betamethasone are very potent, are
devoid of mineralocorticoid activity, and have (very long
biological half lives (36-54 hours). Hydrocortisone 1s 75%
bound to cortisol binding globulin (transcortin),* but less
than 1% of the plasma concentration of dexamethasone or
betamethasone is bound in this way.’ These steroids are,
therefore, more active and their duration of action is more
prolonged—with the associated increased risk of severe side
effects, which rules out their use.

Corticotrophin given intramuscularly as a depot formula-
tion two or three times a week may be used in chronic
asthmatics and may increase production of hydrocortisone
by as much as fourfold. This line of treatment has several
drawbacks, however, the most important being the unpre-
dictable response of the adrenal cortex to stimulation.
Corticotrophin stimulates production of mineralocorticoids
and hydrocortisone and so increases any tendency to fluid
retention. The secretion of corticotrophin releasing factor
from the hypothalamus is suppressed. Severe allergic reac-
tions to corticotrophin have been reported.’ * Bruising is
more common than with other synthetic corticosteroids.
These disadvantages outweigh any advantages even in
children, in whom a growth sparing effect has been claimed
—Dbut the claim is open to discussion."

The long acting intramuscular preparation triamcinolone
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acetonide given as 80 mg once a month has been used in
chronic asthmatics with some symptomatic success.'”* It
appears, however, to be excessively potent; work in rats
suggests that its anti-inflammatory potency is 10 to 15 times
greater than that of triamcinolone acetate or prednisolone,” a
fact not always appreciated.' This high potency is probably
why triamcinolone acetonide causes excessive adrenal sup-
pression, proximal myopathy, bruising, and hirsutism; and
not surprisingly it improves the control of asthma when com-
pared with prednisolone in a non-equipotent dosage.” '
One group that has used the drug has now noted its excessive
toxicity and states that it should not be used to treat chronic
asthmatics, a viewpoint that we strongly support. '

What, then, is the most suitable steroid for oral use? The
answer is prednisolone with its plasma half life of two to three
hours and biological half life of 18 to 36 hours* * and high
affinity for binding to transcortin.” The side effects of
adrenal suppression may be minimised by giving the steroid
in the early morning as a single daily dose; at this time
endogenous cortisol is at its peak, which reduces negative
feedback effect on the hypothalamic-pituitary-adrenal axis.
The diurnal variation of transcortin binding affinity is at its
lowest in the morning, allowing more free steroid to be active
if given at this time, while during the day the binding
increases, reducing the free concentration of the drug as the
day progresses, thus minimising excessively prolonged high
concentrations.

Some workers suggest that alternate day single morning
dosing with prednisolone reduces side effects even further.”
Unfortunately, the control of asthma may be less effective on
the non-steroid day,” though this appears to be less of a
problem in children." Early morning once daily administra-
tion of prednisolone in adults, and on alternate days in
children, appears to be the optimal drug regimen for
maintenance treatment with systemic corticosteroids in
patients with chronic severe asthma.

L D Lewis
Lecturer in Clinical Pharmacology,
United Medical and Dental Schools,
Guy’s Hospital,
London SE1 9RT
G M COCHRANE

Consultant Physician,
Guy’s and New Cross Hospitals,
London SE1 9RT

VOLUME 292 NoO 6531 PAGE 1289


mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 

mz
Texte surligné 


1290

1 British thoracic and Tuberculosis Association. Controlled trial. Inhaled corticosteroids compared
with oral prednisolone in patients starting long term corticosteroid therapy for asthma. Lancet
1975;1i:469-73.

2 Bacal E, Patterson R. Long term effects of beclomethasone dipropionate on prednisone dosage in
the corticosteroid dependent asthmatic. F Allergy Clin Immunol 1978;62:72-5.

3 Smith MJ, Hodson ME. High dose beclomethasone inhaler in the treatment of asthma. Lancet
1983;i:265-9.

4 Liddle GW. Clinical pharmacology of the anti-inflammatory steroids. Clin Pharmacol Ther
1961;2:615-35.

S Morris HG. Pharmacology of corticosteroids in asthma. In: Middleton EJ, Reed CE, Ellis EF,
eds. Allergy, principles and practice. St Louis: C V Mosby Co, 1978:464-80.

6 Gambertoglio JG, Amend W]C, Benet LZ. Pharmacokinetics and bioavailability of prednisolone
and prednisone in healthy volunteers and patients. A review. §J Pharmacokinet Biopharm
1980;8:1-52.

7 Madsbad S, Bjeregaard B, Henriksen JH, Juhl E, Kehlet H. Impaired conversion of prednisone to
prednisolone in patients with liver cirrhosis. Gut 1980;21:52-6.

8 Liddle GW. The adrencls. In: Williams RH, ed. Textbook of endocrinology. 6th ed. Philadelphia:
‘W B Saunders and Co, 1981:249-92.

9 Bordley JE, Carey RA, Harvey AMcG, et al. Preliminary observations on the effect of
adrenocorticotropic hormone (ACTH) in allergic diseases. Bulletin of the Johns Hopkins Hospital
1949:85:396-8.

10 Forssmann O, Mulder J. Hypersensitivity to different ACTH peptides. Acta Med Scand
1973;193:557-9.

BRITISH MEDICAL JOURNAL VOLUME 292 17 MaY 1986

11 Price J. ABC of asthma. Asthma in children: treatment. Br Med 7 1984;288:1895-7.

12 Peake MD, Cayton RM, Howard P. Triamcinolone in corticosteroid resistant asthma. Br ¥ Dis
Chest 1979;73:39-44.

13 Willey RF, Fergusson R], Godden DJ, Crompton GK, Grant IWB. Comparison of oral
prednisolone and intramuscular depot triamcinolone in patients with severe chronic asthma.
Thorax 1984;39:340-4.

14 McLeod DT, Capewell S], Law J, Maclaren W, Seaton A. Intramuscular triamcinolone acetonide
in chronic severe asthma. Thorax 1985;40:840-5.

15 Lerner LJ, Bianchi A, Turkheimer AR, Singer FM, Borman A. Anti-inflammatory steroids.
Potency, duration and modification of activities. Ann NY Acad Sci 1964;116:1071-7.

16 Droszcz W, Piotrowska B. Comparison of oral prednisolone and intramuscular depot triamcinolone
in patients with chronic severe asthma. Thorax 1985;40:207-8.

17 Mandel S. Steroid myopathy. Postgrad Med 1982;72:207-15.

18 Willey RF, Fergusson RJ, Godden D, Crompton GK, Grant IWB. Comparison of oral
prednisolone and intramuscular depot triamcinolone in patients with chronic severe asthma.
Thorax 1985;40:208.

19 Angeli A, Frajria R, De Paoli R, Fonzo D, Ceresa F. Diurnal variation of prednisolone binding to
serum cortico-steroid-binding globulin in man. Clin Pharmacol Ther 1978;23:47-53.

20 Harter JG, Reddy WJ, Thorn GW. Studies on an intermittent corticosteroid dosage regimen.
N Engl F Med 1963;269:591-6.

21 Fauci AS. Alternate day corticosteroid therapy. Am J Med 1978;64:729-31.

Electrophysiological testing after acute myocardial infarction

The long term prognosis in patients surviving acute myocar-
dial infarction depends mainly on the extent of myocardial
damage, the residual left ventricular function, the presence
and progression of additional coronary artery disease, and
the degree of ventricular electrical instability."* Attempts to
measure the risk need to consider these multiple factors in
order to identify the high risk groups, who need treatment,
and the low risk groups, who do not. The contribution
of exercise testing after myocardial infarction—which
identifies inducible ischaemia secondary to occult coronary
artery disease—has been extensively investigated and will
not be discussed here.**

Many of the patients who die after an infarction do so
suddenly without evidence of reinfarction.” This observation
has led to sustained interest in the identification of markers of
ventricular electrical instability. A correlation exists between
complex ventricular extrasystolic activity (as shown by
ambulatory electrocardiographic recording) and the degree
of impairment of left ventricular function,® though the two
factors are of independent prognostic importance.’® The risk
of sudden death is increased in patients with frequent
ventricular extrasystoles, particularly complex forms,**® or
runs of non-sustained ventricular tachycardia.” Treatment
with antiarrhythmic drugs had been assumed to improve the
prognosis of these patients, but the results of trials based on
high risk groups have been disappointing despite a sub-
stantial reduction in ventricular extrasystolic activity.' "
Several explanations have been advanced for this apparent
paradox. The reduction in extrasystoles might not reflect
the ability of the drug to prevent sustained ventricular
tachycardia or fibrillation, and the designs of the studies did
not allow for the increasingly recognised proarrhythmic
effect of class I antiarrhythmic drugs in some patients.”

These difficulties have stimulated interest in a more direct
approach to assessing electrical instability after myocar-
dial infarction using techniques of programmed ventricular
stimulation initially evolved for patients with chronic re-
current ventricular tachycardia." In such cases one or more
temporary pacing electrodes are inserted for intracardiac
stimulation and recording and an attempt is then made to
initiate the tachycardia by introducing single, double,
or sometimes triple ventricular extrastimuli during sinus
rhythm and ventricular pacing. Most of the tachycardias

induced may be terminated by overdrive pacing, but in about
one fifth of cases cardioversion is necessary.” Once a
tachycardia has been shown to be inducible the patient
may be given an antiarrhythmic drug and another attempt
made to induce the tachycardia. Several drugs may need
to be tested in this way. Clearly this approach provides
direct evidence that a given drug prevents the initiation of
tachycardia and identifies unwanted proarrhythmic effects,"
and treatment based on the findings has been associated with
areduction in recurrence of tachycardia and an improvement
in prognosis. '

Initial studies using the results of programmed ventricular
stimulation as a prognostic index in patients after myocardial
infarction have given conflicting results.”” Some of the
variability in results is attributable to the small numbers
studied, the selection of patients, and differences in electro-
physiological technique. The induction of as few as two
consecutive ventricular beats appeared to identify a group at
high risk of sudden death in one study,"” while in another
report the results of programmed stimulation—even includ-
ing the initiation of sustained ventricular tachycardia—
appeared to provide no prognostic information whatsoever."
A similar lack of predictive value was reported in a series of
267 patients with coronary artery disease who were tested
during routine arteriography.”

Denniss and his coworkers from Sidney have recently
published a study in which they assessed both electrical
instability and inducible ischaemia as determinants of sur-
vival after recent infarction.” From a total of 375 consecutive
survivors of acute myocardial infarction, 111 patients were
excluded for reasons including recurrent angina, uncon-
trolled heart failure, late ventricular tachyarrhythmias, and
age. These exclusions are important: the one year mortality
in the excluded patients was 22% compared with 10% in the
study group. The remaining 228 patients were investigated
by programmed ventricular stimulation and treadmill exer-
cise testing, though both procedures were undertaken in only
138 patients. Treatment with antiarrhythmic drugs was not
given on the basis of the results of programmed stimulation
but only for spontaneous arrhythmias. Electrical instability
was shown in 38 patients and their one year mortality was
26% compared with 6% in the remainder. The combination
of negative results from the electrophysiological and exercise





