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This editorial discusses the findings of the article in the March issue by M. Gonzalez et al. [2014] pp. 393-
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In the March issue of Clinical & Experimental Allergy,
Gonzalez et al. published a paper on asthma among
workers in French healthcare settings and exposure to
cleaning and disinfection agents. The workers involved
used a wide range of chemicals for cleaning and disin-
fection including bleach- and chlorine-containing clean-
ing agents, glutaraldehyde and quaternary ammonium
compounds (QACs) [1]. The study included more than
500 employees from the nursing staff and cleaning per-
sonnel of seven healthcare settings. A remarkably strong
association was observed between nasal symptoms and
physician-diagnosed asthma, in particular the use of
QAGs, which are being used for disinfection. Almost
60% of the participants reported exposure to QACs and
odds ratios of, respectively, 2.5 and 5.9 were observed
with nasal symptoms and physician-diagnosed asthma
(both P < 0.005). The strong associations between use of
QACs and asthma and the large population at risk imply
that a considerable attributable risk for asthma exists
due to disinfectant exposure of more than 80% on the
basis of prevalence data, for instance, for physician-
diagnosed asthma and new onset asthma (Tables 3 and 5
with comparisons of QAC-exposed and non-exposed
individuals). This indicates that the burden of work-
related respiratory symptoms and asthma can be
reduced considerably by avoiding or reducing exposure
to QAGs.
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The study draws attention to an issue which has
become more widely studied in recent years and reiter-
ates findings published by many others [2-4]. Initial
evidence came mostly from case reports and registry-
based studies of occupational asthma, but over the last
decade, several analytical epidemiological surveys
have been performed among healthcare personnel,
comparable to the study discussed here [5-9]. A large
proportion of the hospital population is exposed to dis-
infectants and cleaning agents that are associated with
the occurrence of asthma [7]. A survey among more
than 3500 licensed US healthcare workers showed a
similarly striking high prevalence of use of disinfec-
tants and strong associations with work-related asthma
symptoms and work-exacerbated asthma [5]. An expo-
sure response relation was observed for these two
health endpoints, with high odds ratios (3.0 and 9.0,
respectively) for healthcare workers who used disinfec-
tants more than once a day. Only 16.5% of the 3650
participants to this study never used disinfectants or
less than once a month. These observations are made
against data from the French ‘national network of
occupational health surveillance and prevention’ over
2001-2009, indicating an increase in the number of
occupational asthma cases due to exposure to QACs
and a decreasing number of latex- and aldehyde-
related cases [10]. Overall, the healthcare and social
work sector showed a slight but statistically non-signif-
icant increase in the number of cases. Similarly, infor-
mation from a regional asthma voluntary reporting
system in the United Kingdom also points to a dispro-
portionately high number of cases of work-related
asthma occurring in healthcare occupations due to
agents such as glutaraldehyde and cleaning products,
in addition to latex [11]. The majority of cases (136;
75%) occurred in nursing, operating theatre personnel,
endoscopy and radiology staff. The number of glutaral-
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dehyde cases showed a downward trend over the years,
probably because of complete withdrawal of glutaralde-
hyde from the UK National Health Service and automa-
tion and enclosure of reprocessing in disinfection units,
in particular for endoscopes. Occupational asthma cases
associated with QACs were not reported.

Disinfectants are used as part of strategies to prevent
transmission of nosocomial infections. It has been sug-
gested that as a result, the use of disinfectants and
cleaning agents has increased, as well as the use of dis-
infection and cleaning sprays [12]. Particularly, the use
of hand-held sprayers may contribute to elevated expo-
sure levels. Many disinfectants and cleaning agents are
known as irritants or sensitisers [13]. The bodies of
knowledge on disinfectants and the occurrence of occu-
pational asthma have grown considerably over the last
decade, and attention for cleaning agents and disinfec-
tants has recently increased as well in the scientific
community [2, 3, 14]. What makes the study by Gonz-
ales et al. remarkable?

The first aspect is the quality of the exposure assess-
ment component. Exposure was self-reported in a ques-
tionnaire, but for the majority of workers, exposure was
verified by examining the composition of the disinfec-
tants and cleaning agents they worked with on the
basis of the so-called material safety and data sheets
(MSDS). Thus, misclassification of exposure could be
limited, and this likely contributed to the strong associ-
ations observed. Others have also shown that exposure
assessment is crucial and exposure often seems under-
estimated by healthcare workers, probably because they
have little knowledge about the constituents of the
cleaning and disinfection mixtures they use [15]. As an
alternative expert judgment of the exposure has been
proposed, however, expert judgment, and similarly job
exposure matrices, may not give the correct answer
because of absence of sufficiently refined information.
People with similar job titles may have entirely differ-
ent exposure patterns, because they have different
tasks, use different agents, use the same agent but with
different product formulations, apply the agents differ-
ently, etc. Exposure has to be assessed at the task level,
and an exposure assessment strategy has been proposed
to characterise workers inhalatory and dermal exposure
to cleaning agents and disinfectants at that detailed
level [12]. The heterogeneity in exposure between indi-
viduals also illustrates the difficulties research are con-
fronted with when they want to study association
between exposure to disinfectants and asthma. Quanti-
tative exposure assessment is urgently needed, but has
received very little attention so far in this area [14].

A second remarkable element is the fact that a strong
association was observed for a specific category of dis-
infectants. Quaternary ammonium compound exposure
was more commonly reported than exposure to glutaral-

© 2014 John Wiley & Sons Ltd, Clinical & Experimental Allergy, 44 : 472-474

dehyde, a well-known disinfectant in hospital settings,
and QAC exposure was clearly strongest associated with
the occurrence of occupational asthma. Quaternary
ammonium compounds contain a positively charged
nitrogen atom bound to four carbon atoms. The positive
charged atom can neutralise negative charges on the
surfaces and give the desirable antistatic properties for
cleaning agents. Quaternary ammonium compounds
with long hydrogen chains may possess antimicrobial
activity [16]. Several categories of QACs exist, and ani-
mal studies have identified several QACs as sensitising
agents or potent adjuvants [16]. It seems obvious to test
for specific sensitisation to QACs in population studies.
Also, Gonzalez et al. [1] tested for QAC sensitisation
and 6.5% of the population had IgE antibodies to QACs.
However, the specific antibody response was not clearly
associated with the presence of asthma or rhinitis or
exposure. Others have reported case studies that indicate
that QACs may cause asthma, probably through immu-
nologic mechanisms, although the underlying mecha-
nisms have not been unravelled specific IgE against
QACs cannot explain the majority of cases [17-21].
Interestingly, as expected in case of exposure to an
agent with adjuvant properties, exposed individuals
appeared more often atopic than non-atopic individuals
(36.6% vs. 27.7%), although the difference was not
statistically significant. An association between QAC
exposure and increased risk of developing an atopic
response to common allergens has been observed earlier
in a study among farmers with QAC exposure [18].
QAC-exposed farmers had a more than fourfold
increased risk to be atopic compared with non-QAC-
exposed farmers. Farmers also use these chemicals for
disinfection and apply these with high pressure sprayers,
which likely leads to a considerably higher exposure
than observed in healthcare settings. Two farmers in this
study of 194 were sensitised to QACs [18]. Specific sen-
sitisation was observed, but could not explain the
occurrence of QAC-associated respiratory symptoms and
bronchial hyper-responsiveness. Mechanistic studies, as
have been performed in cleaning workers, are urgently
needed in hospital workers with exposure to disinfec-
tants to be able to adequately assess the health risks.
Information about underlying mechanism also facilitates
inferences about long-term risks and the prognosis [22].

Studying health effects of disinfectant exposure
should not be limited to QACs. Other agents, or com-
plex mixtures of agents, are being used, and the knowl-
edge about the health risks remains relatively limited
[23]. Exposure to disinfectants and cleaning agents in
general is associated with an increased risk for develop-
ing asthma in hospital workers and probably also in
extramurally healthcare professionals. The consensus on
this topic is clearly growing [3, 14]. The contribution of
these exposures to the burden of disease is probably
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considerable in these populations. Although no esti-
mates are available for the case burden, which arises
from these exposures in the healthcare industry, one
would expect substantial numbers. This warrant more
detailed investigations and interventions. Exposure to
similar agents in other sectors should not be forgotten
either [24].

As recently concluded by a European taskforce on
the topic of cleaning agents and asthma, ‘... there are
remaining needs for further research to better under-
stand these effects and to develop strategies for expo-
sure control and disease prevention. There is a need for
more focused studies to clarify the underlying effect

mechanisms and to evaluate the suspected risk factors
in more detail. Cleaning-related asthma is a preventable
disease, and to develop prevention strategies, it is nec-
essary to identify both specific risk factors and effect
mechanisms’. It is worrying to see that stakeholders
have not shown sufficient initiative to avoid health
risks from exposure to cleaning agents and disinfec-
tants. Initiatives are needed in particular to improve
education and labelling of products and to reduce
exposure to disinfectants and cleaning agents.

Conflict of interest: The author declares no conflict of
interest.

References

1

Gonzalez M, Jegu J, Kopferschmitt MC

symptoms in cleaning workers. Occup
Environ Med 2011; 68:914-9.
Delclos GL, Gimeno D, Arif AA et al.

Pauli G. Quaternary ammonium com-
pounds and occupational asthma. Int
Arch  Occup Environ Health 2000;

et al. Asthma among workers in Occupational risk factors and asthma 73:423-7.
healthcare settings: role of disinfection among health care professionals. Am J 18 Preller L, Doekes G, Heederik D, Ver-
with quaternary ammonium com- Respir Crit Care Med 2007; 175:667— meulen R, Vogelzang PF, Boleij JS.
pounds. Clin Exp Allergy 2014; 44: 75. Disinfectant use as a risk factor for
393-406. 10 Paris C, Ngatchou-Wandji J, Luc A atopic sensitization and symptoms
2 Folletti I, Zock JP, Moscato G, Siracusa et al. Members of the RP. Work-related consistent with asthma: an epidemio-
A. Asthma and rhinitis in cleaning asthma in France: recent trends for the logical study. Eur Respir J 1996;
workers: a systematic review of epide- period 2001-2009. Occup Environ Med 9:1407-13.
miological studies. J Asthma 2014; 2012; 69:391-7. 19 Rosenman KD, Reilly MJ, Schill DP
51:18-28. 11 Walters GI, Moore VC, McGrath EE, et al. Cleaning products and work-
3 Siracusa A, De Blay F, Folletti I ef al. Burge PS, Henneberger PK. Agents and related asthma. J Occup Environ Med
Asthma and exposure to cleaning prod- trends in health care workers’ occupa- 2003; 45:556-63.
ucts - a European Academy of Allergy tional asthma. Occup Med (Lond) 2013; 20 Burge PS, Richardson MN. Occupa-
and Clinical Immunology task force 63:513-6. tional asthma due to indirect exposure
consensus statement. Allergy 2013; 12 Bello A, Quinn MM, Perry MJ, Milton to lauryl dimethyl benzyl ammonium
68:1532-45. DK. Characterization of occupational chloride used in a floor cleaner. Thorax
4 Jaakkola JJ, Jaakkola MS. Professional exposures to cleaning products used 1994; 49:842-3.
cleaning and asthma. Curr Opin Allergy for common cleaning tasks—a pilot 21 Bernstein JA, Stauder T, Bernstein DI,
Clin Immunol 2006; 6:85—90. study of hospital cleaners. Environ Bernstein IL. A combined respiratory
5 Arif AA, Delclos GL. Association Health 2009; 8:11. and cutaneous hypersensitivity syn-
between cleaning-related chemicals 13 Malo JL, Chan-Yeung M. Agents caus- drome induced by work exposure to
and work-related asthma and asthma ing occupational asthma. J Allergy Clin quaternary amines. J Allergy Clin
symptoms among healthcare profes- Immunol 2009; 123:545-50. Immunol 1994; 94:257-9.
sionals. Occup Environ Med 2012; 69: 14 Zock JP, Vizcaya D, Le Moual N. 22 Vizcaya D, Mirabelli MC, Orriols R
35-40. Update on asthma and cleaners. Curr et al. Functional and biological char-
6 Mirabelli MC, Zock JP, Plana E et al. Opin  Allergy Clin Immunol 2010; acteristics of asthma in cleaning work-
Occupational risk factors for asthma 10:114-20. ers. Respir Med 2013; 107:673-83.
among nurses and related healthcare 15 Donnay C, Denis MA, Magis R et al. 23 Wittczak T, Dudek W, Walusiak-Skorupa
professionals in an international study. Under-estimation of self-reported occu- J, Swierczynska-Machura D, Palczynski
Occup Environ Med 2007; 64:474-9. pational exposure by questionnaire in C. Chlorhexidine—still an underestimated
7 Dumas O, Donnay C, Heederik DJ et al. hospital workers. Occup Environ Med allergic hazard for health care profes-
Occupational exposure to cleaning 2011; 68:611-7. sionals. Occup Med (Lond) 2013;
products and asthma in hospital work- 16 Nielsen GD, Larsen ST, Olsen O et al. 63:301-5.
ers. Occup Environ Med 2012; 69: Do indoor chemicals promote develop- 24 Dong S, Acouetey DS, Gueant-Rodri-

8

883-9.

Vizcaya D, Mirabelli MC, Anto JM
et al. A workforce-based study of
occupational exposures and asthma

17

ment of airway allergy? Indoor Air
2007; 17:236-55.

Purohit A, Kopferschmitt-Kubler MC,
Moreau C, Popin E, Blaumeiser M,

guez RM et al. Prevalence of IgE
against neuromuscular blocking agents
in hairdressers and bakers. Clin Exp
Allergy 2013; 43:1256—-62.

© 2014 John Wiley & Sons Ltd, Clinical & Experimental Allergy, 44 : 472-474



