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Adrenal insufficiency should be considered in patients on inhaled corticosteroids presenting with
suggestive symptoms http://ow.ly/kskjU

As Thomas Addison observed in his famous monograph written in 1855, the adrenal glands are ‘‘objects of

deep interest’’ and so they remain [1]. In the monograph he described several patients who presented with

generalised weakness and in whom abnormalities of the adrenal glands were found at post mortem. Addison

had discovered primary hypoadrenalism, the disease that would later take his name. He observed that ‘‘the

disease is by no means of very rare occurrence, and that were we better acquainted with its symptoms and

progress, we should probably succeed in detecting many cases’’ [1].

With Addison’s words ringing in our ears we reflect on the paper by LAPI et al. [2] in this issue of the

European Respiratory Journal. LAPI et al. [2] describe a nested case–control study examining the association

between inhaled corticosteroids and adrenal insufficiency conducted within a cohort of patients treated for

respiratory conditions over a 15-year period, starting in 1990, in Quebec, Canada. They identified 392 cases

of adrenal insufficiency from 368 238 prevalent users of respiratory medicines from the Régie de l’assurance

médicale du Québec database. They did not find, as per their primary objective, an increased risk of adrenal

insufficiency among current users of inhaled corticosteroids. However, they did report an increased risk in

relation to the use of a current high dose (o52000 mg beclomethasone dipropionate (BDP)–units per day,

equivalent to 1000 mg fluticasone per day) of inhaled corticosteroids (OR51.84; 95% CI: 1.16–2.90). They

concluded that high doses of inhaled corticosteroids are an independent risk factor for adrenal insufficiency

although the risk was much smaller than that seen with oral corticosteroids.

This study provides interesting new data, and will add fuel to the debate, about the risk of adrenal

insufficiency in patients prescribed inhaled corticosteroids. In our view the conclusion that high doses of

inhaled corticosteroids alone increase the risk of adrenal insufficiency is not fully supported by the data

presented. Although cases were more likely than controls to be users of high doses of inhaled

corticosteroids, the lack of a clear dose–response relationship across the three tertiles of cumulative inhaled

corticosteroid dose in the current users and, if anything, the protective effect of recent or past use, as

depicted in table 2, casts some doubt on the assertion that there is an independent dose-related impact of

inhaled corticosteroids on adrenal insufficiency. A critical issue overall is the overwhelming influence of oral

corticosteroid therapy; there was an order of magnitude difference in the cumulative dose of oral

corticosteroids in cases versus controls (547.4 mg versus 42.5 mg). Although the authors adjusted for the

effect of oral corticosteroids, it is a difficult task to completely adjust for these strong effects. Residual

confounding by systemic corticosteroids is likely to be substantial and quite possibly sufficient to explain the

apparent association between inhaled corticosteroids and adrenal insufficiency in this study.
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In an earlier case–control study looking at oral and inhaled corticosteroids and adrenal insufficiency,

MORTIMER et al. [3] compared 154 cases of adrenal insufficiency and 870 controls from a UK primary care

database. They found a dose-related increased risk of adrenal insufficiency in people prescribed oral (OR

2.0; 95% CI 1.6–2.5 per course of treatment per year) or inhaled corticosteroids (OR 3.4; 95% CI 1.9–5.9 for

a prescription for inhaled corticosteroids during the 90 days before the diagnosis), but the inhaled

corticosteroid effect was essentially lost after adjustment for oral corticosteroid exposure. Whilst an effect of

inhaled corticosteroids was not excluded, the dominant effect on adrenal insufficiency was explained by oral

corticosteroid use.

Nevertheless, cases of adrenal insufficiency in patients taking inhaled corticosteroids continue to be seen in

clinical practice and reported [4–8]. Many have been in children taking particularly high doses of an inhaled

corticosteroid, often fluticasone. For example, DENNE et al. [7] recently described a case of adrenal

insufficiency attributed to fluticasone in an adolescent patient with cystic fibrosis and associated hepatic

cirrhosis. Cases such as this emphasise the role comorbidities and interacting drugs can play in influencing

the risk. This helps to illustrate that some individual patients do indeed appear to develop adrenal

insufficiency from inhaled corticosteroid use.

It is now well established that inhaled corticosteroids are absorbed into the systemic circulation, that

their absorption is affected by lung function and that measureable dose-related systemic biological

effects can occur [9–13]. Taken together with other data including the case reports and case–control

studies, there is indeed evidence that inhaled corticosteroid use is associated with adrenal insufficiency,

although the absolute risk is low and the association is dominated by the effects of systemic

corticosteroid therapy. Patients taking especially high doses of inhaled corticosteroids are also likely to

have had high cumulative doses of oral corticosteroids and will be the group of patients at greatest risk

of adrenal insufficiency.

The message we take from the paper by LAPI et al. [2] is that adrenal insufficiency remains the ‘‘unforgiving

master of nonspecificity and disguise’’ [14] and should be considered in patients taking inhaled

corticosteroids presenting with suggestive symptoms, irrespective of whether or not the inhaled

corticosteroid was the original culprit. Since iatrogenic secondary adrenal insufficiency does not impair

mineralocorticoid- or melanocyte-stimulating hormone secretion it is unlikely that electrolyte disturbance

or hyperpigmentation, respectively, will be present and so the presentation may be all the more unforgiving,

nonspecific and disguised [8, 15]. 150 years after Addison, adrenal suppression in asthma remains a serious

but rare event; its occurrence, determinants and screening remains a subject of ongoing debate [16]. Getting

the risks right is a continuous endeavour of pharmacovigilance and pharmacoepidemiology [17], with the

intention to protect our patients.
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