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Cleaning agents pose particular difficulties for the control of workplace-related asthma symptoms
http://ow.ly/q3gsr

Workplace exposures may result, in susceptible workers, in the development of occupational asthma from

sensitising or toxic/irritant exposure, or in the worsening of a pre-existing asthmatic condition, so-called

‘‘work-exacerbated asthma’’ [1–3]. Occupational asthma is a relatively common condition, although it is

often unrecognised [1, 4]. Exposure to the sensitising agents can lead to permanent airway changes, so that

even when stopped, the majority of workers will still experience persistent asthma symptoms and show

residual airway hyperresponsiveness [2–5]. Early cessation from exposure to the offending agent, however,

results in a better prognosis, while persistent exposure can lead to more severe asthma and more frequent

acute asthma events [5, 6].

It has become evident from recent studies of work-exacerbated asthma that exposure to ‘‘asthmagens’’ and

irritants at the workplace can lead to troublesome symptoms and trigger exacerbations of asthma [1, 6, 7].

As for non-work-related asthma, poor asthma control can result from common environmental exposures,

such as allergens or pollutants in susceptible subjects, or from insufficient controller therapy or non-

adherence to it. Such poor ‘‘baseline’’ airway control may render the worker more susceptible to the effects

of various dusts, aerosols and other contaminants at work, and predispose to asthma exacerbations [1, 8, 9].

However, the contribution of various exposures at work to asthma control and exacerbations remains to be

better documented.

The European Community Respiratory Health Survey (ECRHS) I and II have been a rather useful source of

information on asthma and these data are certainly still currently relevant. In this issue of the European

Respiratory Journal, LE MOUAL et al. [10] looked at the relationship between occupational exposures and

asthma control, as defined by the Global Initiative for Asthma criteria, in workers who took part in ECRHS

II. Out of the 7077 participants (mean age 43 years, 45% never-smokers) 1210 were considered to have

current asthma. After controlling for other potential factors, including exposure to common airborne

allergens, significant positive associations were observed between uncontrolled adult-onset asthma (mainly

the exacerbation domain) both for the previous 12-month and 10-year exposure, and occupational

‘‘asthmagens’’. These last included both high and low molecular weight agents, particularly cleaning agents,

and a time duration of exposure effect was noted. Regional differences were observed, probably due to

variable degrees of exposure or other factors. Interestingly, there was no effect of smoking or obesity on the

relationship. The authors suggest that occupational exposure to asthmagens is associated with uncontrolled

asthma and that occupational risk factors should be quickly identified to address this lack of control.

These results are in accordance with previous observations from ECRHS II that occupational exposure to

occupational agents is associated with severe asthma exacerbations [11]. In the present study, such

associations were stronger for the previous 10-year than 12-month occupational exposures for adult-onset

uncontrolled asthma [10], in keeping with a previous report [12]. This poorer asthma control with

prolonged exposure may result from the development of a more severe form of asthma, as suggested in a
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previous analysis of the Epidemiological Study on the Genetics and Environment of Asthma (EGEA) cohort

[13]. The increased use of inhaled and oral corticosteroids in the uncontrolled asthma group from the study

conducted by LE MOUAL et al. [10] is in keeping with this possibility, and suggests that these workers may

have stayed at work at the expense of increased use of these agents, although even in that case, asthma

remained still poorly controlled.

The observation of poorer asthma control with prolonged exposure to asthmagens, even in non-sensitised

workers, may also be related to the long-term effects of such occupational exposures on the asthma

phenotype. In this regard, we previously showed the various inflammatory phenotypes of occupational

asthma according to the type of offending agent, and also that independently of the diagnosis of

occupational or work-exacerbated asthma, a neutrophilic phenotype was associated with poorer asthma

control and a longer duration of exposure than eosinophilic or paucigranulocytopenic asthma [7, 14].

Furthermore, we showed that workers with work-exacerbated asthma seemed, surprisingly, to even have an

increased asthma severity compared to workers with occupational asthma, in addition to having a more

noneosinophilic asthma phenotype [7]. In this last study, both workers with occupational or work-

exacerbated asthma had greater health care use and a 10-fold higher direct care costs than non-work-related

asthma. The more troublesome asthma in workers with work-exacerbated asthma may be due in part to the

fact that some of those with occupational asthma may have left work, creating the healthy worker effect

[7, 15]. Nevertheless, the above studies stress the need to better evaluate the effects of environmental

workplace exposures on asthma control, even in non-sensitised workers, as they can lead to more severe and

troublesome asthma in both groups.

We can suppose that the poor asthma control and more frequent exacerbations in workers with

occupational asthma (although this was not formally diagnosed in the present survey) is due to sensitiser

exposure-related increases in airway inflammation, probably on top of progressively increasing airway

remodelling [7, 14, 16, 17]. For work-exacerbated asthma, this is still unclear. In workers with work-

exacerbated asthma, laboratory exposure to occupational agents did not increase airway inflammation,

although a long-term change in asthma phenotype (becoming more neutrophilic) is still possible, as shown

for smokers [18, 19]. Airway sensory nerve activation could also be involved in the response to triggers, as

suggested in animal models for smoke or chlorine gases [20]. Progressive asthmagen/irritant-induced

changes in airway structure may also be involved in the increasingly troublesome asthma observed in

workers. As an example for other types of exposure to air pollutants, we previously hypothesised that long-

term exposure to chlorine derivatives could contribute to airway remodelling in high-level swimming athletes,

through an effect on airway epithelium [21]. A possible ‘‘mechanical’’ induction of remodelling from repeated

bronchoconstriction induced by workplace inhalants is also possible, although less likely [22].

Another intriguing observation in the study reported by LE MOUAL et al. [10] is the lack of association

between asthmagen exposure and partly controlled asthma, as previously reported [10, 23]. This may be

explained by the fact that it mostly involved exacerbations, which also suggests a stronger effect of this type

of exposure on asthma control and/or an increased delay in reporting symptoms, with workers preferring

staying at work rather than consulting a physician, and raising the possibility of being asked to consider to

another type of work.

Prevention of exacerbations is an important goal in asthma management, as stressed by all recent guidelines,

as they may result in an accelerated decline in lung function, reduced quality of life and increased socio-

economic burden of disease [7, 11, 24, 25]. Search for contributing and causal factors in the uncontrolled

asthmatic patient should, therefore, not only include respiratory infections, common airborne allergen

exposures and other factors, such as non-adherence to therapy, but workplace exposures should also be

carefully documented. In this regard, the report from LE MOUAL et al. [10] further stresses the role of

occupational exposures on exacerbations. Interestingly, such influence of the workplace on asthma control

seems particularly important for cleaning agents [14, 26–28]. This category of agents has been responsible

for both new-onset occupational asthma, from sensitisation or ‘‘toxic’’ exposures (irritant-induced asthma/

reactive airway dysfunction syndrome), as well as for work-exacerbated asthma episodes. Such effect on

asthma control does not probably only result from the sensitising properties of some of these agents, but

also from the strong irritant effects in the airways of many of them, particularly some low molecular weight

agents, such as some cleaning agents, although this needs further documentation [27].

In conclusion, this analysis deals with another important set of data obtained from the large ECRHS

database, and brings additional information on the effects of the workplace environment on asthma control.

Low molecular weight agents and, more specifically, cleaning agents, even in non-sensitised patients, seem

particularly associated with poor asthma control, mainly for its criteria of ‘‘asthma exacerbations’’. These

data further stress the sometimes difficult task of the clinician, to carefully document the role of workplace

exposure in uncontrolled asthma. As cessation of exposure is a key measure in sensitised workers with a
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diagnosis of occupational asthma, and with all resulting socio-economic consequences in some workers, it

may be necessary to refer to a specialised centre for confirmation of such a diagnosis whenever suspected. In

work-exacerbated asthma, various measures to minimise the untoward effects of workplace exposures may

help, such as good quality face masks, sufficient preventative medication and relevant industrial hygiene

measures, while closely monitoring asthma control. However, these measures may be difficult to apply or

may be insufficient, and the clinician may have to suggest that the worker move to another type of work,

particularly if asthma is difficult to control and/or is associated with frequent work-related exacerbations.
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