C.M. Barber, C. Burton, E. Robinson, B. Crook, G. Evans and
D. Fishwick
Health and Safety Laboratory, Buxton, UK.

Correspondence: C.M. Barber, Health and Safety Laboratory,
Harpur Hill, Buxton, Derbyshire, UK. E-mail: chris.barber@hsl.
gov.uk

Statement of Interest: None declared.

REFERENCES

1 Tillie-Leblond I, Grenouillet F, Reboux G, et al. Hypersensitivity
pneumonitis and metalworking fluids contaminated by mycobac-
teria. Eur Respir | 2011; 37: 640-647.

2 Dawkins P, Robertson A, Robertson W, et al. An outbreak of
extrinsic alveolitis at a car engine plant. Occup Med (Lond) 2006; 56:
559-565.

3 Robertson W, Robertson AS, Burge CB, et al. Clinical investigation
of an outbreak of alveolitis and asthma in a car engine
manufacturing plant. Thorax 2007; 62: 981-990.

4 Fishwick D, Tate P, Elms J, et al. Respiratory symptoms, immunology
and organism identification in contaminated metalworking fluid
workers. What you see is not what you get. Occup Med (Lond) 2005;
55: 238-241.

5 Health and Safety Executive. Barnsley company fined after staff
exposed to hazardous mist. http:/ /www.hse.gov.uk/press/2009/
coiyh44109.htm Date last accessed: May 17, 2011. Date last
updated: November 30, 2009.

6 Jaksic S, Uhitil S, Zivkovic J. Bacterial pollution of cutting fluids: a
risk factor for occupational diseases. Arh Hig Rada Toksikol 1998;
49: 239-244.

7 Jaakkola MS, Suuronen K, Luukkonen R, et al. Respiratory
symptoms and conditions related to occupational exposures in
machine shops. Scand | Work Environ Health 2009; 35: 64-73.

8 Lillienberg L, Andersson EM, Jarvholm B, et al. Respiratory
symptoms and exposure-response relations in workers exposed to
metalworking fluid aerosols. Ann Occup Hyg 2010; 54: 403—411.

9 Rosenman KD. Asthma, hypersensitivity pneumonitis and other
respiratory diseases caused by metalworking fluids. Curr Opin
Allergy Clin Immunol 2009; 9: 97-102.

10 Bernstein DI, Lummus ZL, Santilli G, et al. Machine operators’
lung — a hypersensitivity pneumonitis disorder associated with
exposure to metalworking fluid aerosols. Chest 1995; 108: 636—641.

11 Trout D, Weissman DN, Lewis D, et al. Evaluation of hypersensi-
tivity pneumonitis among workers exposed to metal removal
fluids. Appl Occup Environ Hyg 2003; 18: 953-960.

12 Girard M, Lacasse Y, Cormier Y. Hypersensitivity pneumonitis.
Allergy 2009; 64: 322-334.

DOI: 10.1183/09031936.00027611

From the authors:

It is widely recognised that cases of hypersensitivity pneumo-
nitis (HP) occurring in metalworking fluids (MWFs) workers
in the literature tend to be more often described in Europe [1, 2].
In certain cases, difficulty in gaining access to the samples of
some companies (related to the reluctance of employers) and the
lack of knowledge of MWE-HP can also lead to underdiagnosis.
We agree with C.M. Barber and colleagues that this is an
important subject that deserves evaluation at the European level
and a large-scale prevention policy covering workshop design
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and the composition of MWEF. In France, we are continuing with
microbiological evaluation of MWF-HP and have investigated
two further large car engine factories and 14 micromechanics
companies (STEFI study (Santé au Travail et Exposition aux Fluides
de coupe Industriels)) since our article was published [3].

C.M. Barber and colleagues evoke the elusive nature of the exact
aetiology of MWF-HP whilst noting that, in the UK investigation
at the Powertrain UK metalworking site (Birmingham, UK), it
was not possible to culture any opportunistic mycobacteria or
find any evidence of mycobacterial DNA by PCR of 125 MWF
samples [2, 4]. In our series, similarly to a number of US
outbreaks, Mycobacterium immunogenum has been implicated as
the cause of the MWEF-HP. Evidence of the causative role of M.
immunogenum was further strengthened by two animal-model
studies published in 2006. These demonstrated that the disease
was induced in the mouse by repeated nasal instillation of lysates
of M. immunogenum or MWF contaminated by M. immunogenum
[5, 6]. Finally, there are few studies like ours [3] that simu-
ltaneously identify both a possible antigen in the MWEF and the
precipitins. Indeed, it has been emphasised that the demonstra-
tion of the presence of precipitin is a major factor in facilitating
the diagnosis of HP, even if such precipitins are sometimes also
present in exposed asymptomatic people [7].

Regarding the differences in culture efficacy and microbiolo-
gical identification, for the two new car factories investigated
in France, we have again cultured M. immunogenum on Miiller—
Hinton and on Middlebrook 7H10 agars. It should be noted
that, in case of intense growth, samples were either serially
diluted or decontaminated. Rods morphologically consistent
with the genus Mycobacterium were identified by amplification
of partial hsp 65 gene and sequenced using the previously
described primers Tb1l and Tb12. Our current work (unpub-
lished data; G. Reboux, personal communication) compares
three car factories and 14 micromechanics companies. ~30% of
samples in the first (n=83 aqueous samples) and second car
factory (n=44 aqueous samples) were positive for M. immuno-
genum. In the third factory (n=38 aqueous samples), which
had undergone intensive treatment with biocides, only two
samples were positive when cultured and none were positive
from the micromechanics factories [8]. This shows that the
isolation of M. immunogenum also depends on the treatment of
MWEF carried out at the factory.

Our study [3] discussed the threshold value of five arcs to
differentiate MWEF-HP patients from healthy exposed subjects.
For M. immunogenum the threshold of discrimination between ill
and asymptomatic exposed subjects was fairly high (five arcs).
Nevertheless, we agree that a threshold can always be
questioned, even if it shows good sensitivity and specificity.
Thus, one of the healthy exposed subjects in our series had a
value of 12 arcs, which was one of the highest levels in our
series. The existence of exposed subjects with precipitins has
been known for some time. The level of evaluation that
differentiates ill from healthy subjects depends on the immu-
nological techniques used and the use of the antigen to which
the subjects have actually been exposed. Our laboratories
routinely use a panel of between three and 12 antigens for each
profession and set the thresholds per antigen with respect to
groups of asymptomatic and ill subjects [9]. Electrosyneresis
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on cellulose acetate is very sensitive and enables a variable
threshold to be set according to the nature of the antigens [10].

Finally, we agree with the authors that exposure to MWF can
induce varied symptoms and respiratory pathologies, such as
chronic cough, chronic obstructive pulmonary disease, asthma
and bronchial hyperresponsiveness. In our study, we preferred
to compare subjects whose phenotype has been precisely
described: on the one hand, exposed subjects who had no
respiratory symptoms and, on the other hand, exposed ill
subjects meeting the criteria of HP. Moreover, it is true that
certain patients with asthma or symptoms of bronchitis or
COPD can produce precipitins or immunoglobulin G, but at
low levels, rarely reaching the thresholds we advocate.

In conclusion, it is true that standardisation of antigens is
needed. For this reason, we are currently developing recombi-
nant antigens for farmer’s lung and mechanical operators’ lung
[11]. MWFs are complex microbial environments whose com-
position changes radically with the vast use of biocides and
according to environmental circumstances, and the nature of
the oils and the metals that are being treated.
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