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Editorials

Long acting b2 agonists and the risk of life threatening
asthma

Pierre Ernst

Salmeterol was introduced on the market in the UK in 1990 been confirmed to occur in a general practice setting in
the UK.6 Such channelling of prescriptions has also beenand subsequently elsewhere amid controversy surrounding

the safety of short acting b2 agents. This controversy led clearly shown to have occurred for the short acting b2 agent
fenoterol and remains the most likely explanation for theto caution on the part of physicians, except maybe in the

USA, and a wide adoption of long acting b2 agonists was, link between this medication and life threatening asthma
described in New Zealand and in Saskatchewan.7 8 Sim-at the least, delayed; impressions left by the controversy

probably still limit the sale of this agent. US physicians ilarly, the relationship between excessive and increasing
use of short acting b2 agents as a class and the occurrencebecame wary following the report of deaths among patients

who misused salmeterol for acute relief after the drug was of life threatening asthma is best explained by the increasing
need for immediate relief among patients experiencingmarketed as first line therapy for asthma.1

Concern regarding long acting b2 agonists relates to a progressive loss of control of their disease.9 10 The attempt
by Williams and colleagues to dissociate such confoundingpossible increase in the risk of life threatening attacks and,

potentially related to such an increase, the possibility that by severity as an explanation for the link between salmeterol
and life threatening asthma from that suggested as theb2 agonists in general may cause an increase in the severity

of asthma over time when used regularly. A post-marketing probable explanation for the link between fenoterol and
life threatening asthma is not convincing.or phase IV clinical trial of salmeterol compared with

salbutamol four times daily did little to allay concerns A second concern is that regular or sustained use of b2

agonists may cause worsening of asthma severity over timeregarding an increase in the risk of life threatening asthma
by providing a best estimate of a threefold increase in the as first suggested by Sears et al.11 Certainly there is now

ample evidence that sustained use of b2 agents is associatedrisk of death in the salmeterol group2; while not statistically
significant, this effect is, if accurate, clinically important. with loss of bronchoprotection to non-specific broncho-

constrictors such as methacholine and adenosine and, ofThankfully, near fatal and fatal attacks of asthma remain
rare events and are therefore not amenable to study in potentially greater clinical importance, may result in a

greater inflammatory response of the airways to allergens.12randomised clinical trials nor with all but the largest cohort
studies. The most efficient design for the study of such rare Such tolerance is not avoided by the concomitant use of

inhaled corticosteroids.13 By contrast, there is good evi-events is the case-control study. Williams and colleagues in
the current issue of Thorax3 report on a case-control study dence that use of long acting b2 agonists for periods of at

least six months results in excellent and continued controlof the relationship between asthma therapy, principally
salmeterol, and near fatal asthma. They found that subjects of asthma symptoms and that the beneficial effect on lung

function is maintained.14 Furthermore, several studies haveadmitted to an intensive care unit (ICU) during an acute
attack of asthma were more than twice as likely (odds ratio now shown that, among patients whose asthma is under-

treated, both formoterol and salmeterol provide long term2.32) to have been prescribed salmeterol than patients
admitted to hospital, but not to the ICU. Use of med- control of symptoms and lung function (FEV1 or PEF)

across a wide range of doses of inhaled corticosteroidsications prior to the acute attack was determined by close
examination of clinical information available at pre- and the benefit obtained is approximately equivalent to

doubling the dose of inhaled corticosteroids.15–17 Salmeterolsentation of the patients (both cases and controls) to one
of 14 district hospitals. After restricting the comparison to also allows a reduction in the daily dose of inhaled cortico-

steroids in patients with stable asthma.18 Preliminary evi-the more severe group of patients who had been admitted
to hospital in the previous 12 months, the association was dence suggests, however, that this may be at the cost of

an increase in inflammation of the airways.12 19 The po-lessened (odds ratio 1.42) and was no longer statistically
significant. The authors conclude that a true causal link tential long term implications of such inflammation and

the airway remodelling which may result is unknown.between salmeterol use and life threatening asthma is
unlikely and that any apparent association is probably due Of potential concern when prescribing a long acting b2

agonist is a decrease in response to short acting agents ifto confounding by indication – that is, patients with severe
asthma are more likely both to have a near fatal attack and asthma worsens acutely. While decreased sensitivity to

salbutamol with the use of salmeterol can be demon-to be prescribed salmeterol by their physician.
In support of this interpretation of their findings, the strated,20 at least in stable patients, no lessening in the

combined degree of brochodilatation nor a decrease in theauthors provide evidence to suggest that, in the population
they studied, salmeterol was preferentially prescribed to response to a short acting agent is seen after stopping

salmeterol.18 21 There are no studies available amongpatients with more severe disease. Such targeted use has
been proposed by the BTS and other guidelines4 5 and has patients with acute severe attacks, however, and such
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studies would probably be difficult to interpret if carried the patient or physician wishes to maintain control of
asthma on a lower dose of inhaled corticosteroid.out. Patients receiving a long acting b2 agonist require a

clear plan of action as to steps to undertake when control PIERRE ERNSTRespiratory Epidemiology Unit,
of their asthma deteriorates. McGill University,

Montreal,What is the role of long acting b2 agonists in the treatment
Quebec H3A 1A3,of asthma? They should not be first-line agents; this is also Canada

the case for formoterol which, in contrast to salmeterol,
1 AAAAI Committee on Drugs. Safety and appropriate use of salmeterol inhas a rapid onset of action. Short acting b2 agents are very

the treatment of asthma. J Allergy Clin Immunol 1996;98:475–480.
effective and inexpensive in the role of rapid reliever of 2 Castle W, Fuller R, Hall J, Palmer J. Serevent nationwide surveillance study:

comparison of salmeterol with salbutamol in asthmatic patients whobronchospasm. Long acting b2 agonists have no significant require regular bronchodilator treatment. BMJ 1993;306:1034–7.
anti-inflammatory effect and are therefore not indicated 3 Williams C, Crossland L, Finnerty J, et al. Case-control study of salmeterol

and near fatal attacks of asthma. Thorax 1998;53:7–13.without concomitant inhaled corticosteroids. They will 4 Meier CR, Jick H. Drug use and pulmonary death rates in increasingly
therefore be prescribed as an additional medication to symptomatic asthma patients in the UK. Thorax 1997;52:612–7.

5 Ernst P, FitzGerald JM, Spier S. Canadian asthma consensus conference.rescue b2 agonists and inhaled corticosteroids.5 This limits Summary of recommendations. Can Respir J 1996;3:89–100.
6 British Thoracic Society. Guidelines for the management of asthma: atheir use to patients with asthma of at least moderate

summary. BMJ 1993;306:776–82.severity. This is a group among whom inhaled cortico- 7 Garrett JE, Lanes SF, Kolbe J, Rea HH. Risk of severe life threatening
asthma and b agonist type: an example of confounding by severity. Thoraxsteroids continue to be underprescribed22 with resultant
1996;51:1093–9.excess morbidity that is likely to be far more important 8 Blais L, Ernst P, Suissa S. Confounding by indication and channeling over
time: the risks of b2-agonists. Am J Epidemiol 1996;144:1161–9.than even a worse case scenario for the purported adverse

9 Suissa S, Blais L, Ernst P. Patterns of increasing b-agonist use and the riskeffects of long acting b2 agonists. The dose of inhaled of fatal or near-fatal asthma. Eur Respir J 1994;7:1602–9.
10 Suissa S, Ernst P, Boivin J-F, et al. A cohort analysis of excess mortality incorticosteroids at which additional treatment with long

asthma and the use of inhaled beta-agonists. Am J Respir Crit Care Medacting b2 agonists is prescribed is likely to be of limited 1994;149:604-10.
11 Sears MR, Taylor DR, Print CG, et al. Regular inhaled beta-agonistimportance given the protective effect of inhaled cortico-

treatment in bronchial asthma. Lancet 1990;336:1391–6.steroids against major adverse outcomes, especially since 12 Cockcroft DW, Swystun VA. Functional antagonism: tolerance produced
by inhaled b2 agonists. Thorax 1996;51:1051–6.this protection is conferred even at low doses.23 24 The

13 Yates DH, Kharitonov SA, Barnes PJ. An inhaled glucocorticoid does notcost of adding a third medication, the possible effect on prevent tolerance to the bronchoprotective effect of a long-acting inhaled
b2-agonist. Am J Respir Crit Care Med 1996;154:1603–7.adherence to therapy, and the supplemental educational

14 Boulet L-P. Long- versus short-acting b2-agonists: implications for drugintervention likely to be required will all have to be taken therapy. Drugs 1994;47:207–22.
15 van der Molen T, Postma DS, Turner MO, et al. Effects of the long actinginto account when deciding upon the addition of a long

Beta agonist formoterol on asthma control in asthmatic patients usingacting b2 agonist to a patient’s treatment regimen. The inhaled corticosteroids. Thorax 1997;52:535–9.
16 Greening A, Ind PW, Northfield M, Shaw G. Added salmeterol versusstudy by Williams in this issue of Thorax, as well as the

higher-dose corticosteroid in asthma patients with symptoms on existingreport of the British cohort by Meir and Jick,4 suggests inhaled corticosteroid. Lancet 1994;344:219–24.
17 Woolcock A, Lundback B, Ringdal N, Jacques L. Comparison of additionthat long acting b2 agonists are at least as safe as theo-

of salmeterol to inhaled steroids with doubling of the dose of inhaledphylline when used as an additional agent and should be steroids. Am J Respir Crit Care Med 1996;153:1481–8.
18 Wilding P, Clark M, Coon JT, et al. Effect of long term treatment withused preferentially to theophylline given the latter agent’s

salmeterol on asthma control: a double blind, randomised crossover study.
weaker bronchodilator potency and its association with BMJ 1997;314:1441–6.

19 Cockcroft DW, Swystun VA, Bhagat R, Kalra S. Salmeterol and airwaysubstantial morbidity.25 The two currently available long
response to allergen. Can Respir J 1997;4:37–40.

acting b2 agonists, salmeterol and formoterol, appear com- 20 Grove A, Lipworth BJ. Bronchodilator subsensitivity to salbutamol after
twice daily salmeterol in asthmatic patients. Lancet 1995;346:201–206.parable in safety and efficacy26; the choice between the two

21 Drazen JM, Israel E, Boushey HA, et al. Comparison of regularly scheduled
agents will be based principally on patient and physician with as-needed use of albuterol in mild asthma. N Engl J Med 1996;335:

841–7.preference for a specific delivery device.
22 Gaist D, Hallas J, Hansen NC, Gram LF. Are young adults with asthma

In summary, increasing experience with long acting b2 treated sufficiently with inhaled steroids? A population-based study of
prescription data from 1991 and 1994. Br J Clin Pharmacol 1996;41:agonists has confirmed their impressive capacity to control
285–9.

asthma symptoms and improve lung function. Their ad- 23 Ernst P, Spitzer WO, Suissa S, et al. Risk of fatal and near-fatal asthma in
relation to inhaled corticosteroid use. JAMA 1992;268:3462–4.verse effect profile appears to be acceptable in patients 24 Donahue JG, Weiss ST, Livingston JM, Goetsch MA, Greineder DK, Platt

adhering to regular treatment with inhaled corticosteroids R. Inhaled steroids and the risk of hospitalization for asthma. JAMA
1997;277:887–91.and is better than alternative agents such as theophylline. 25 Suissa S, Hemmelgarn B, Blais L, Ernst P. Bronchodilators and acute

Long acting b2 agonists are currently the best available cardiac death. Am J Respir Crit Care Med 1996;154:1598–602.
26 van Noord JA, Smeets JJ, Raaijmakers JAM, Bommer AM, Maesen FPV.additional therapy for patients who remain symptomatic Salmeterol versus formoterol in patients with moderately severe asthma:

onset and duration of action. Eur Respir J 1996;9:1684–8.on “optimal” doses of inhaled corticosteroids or in whom
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