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Role of the occupational disease consultant
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Lara Chalabreysse®’, Jean-Michel Maury®*®, Rémi Diesler*®, Vincent Cottin®® and Barbara Charbotel'?

Abstract

Background: Diffuse interstitial lung diseases (ILD) constitute a heterogeneous group of conditions with complex
etiological diagnoses requiring a multidisciplinary approach. Much is still unknown about them, particularly their
relationship with occupational exposures. The primary objective of this study was to investigate the distribution of
occupational exposures according to type of ILD. The secondary objectives were to estimate the proportion of ILDs
possibly related to occupational exposure and to evaluate the added value of the participation of an occupational
disease consultant in ILD multidisciplinary discussions (MDD).

Methods: From May to December 2020, all consecutive patients with ILD whose cases were reviewed during a MDD
in a referral centre for ILD were prospectively offered a consultation with an occupational disease consultant.

Results: Of the 156 patients with ILD whose cases were reviewed in MDD during the study period, 141 patients
attended an occupational exposure consultation. Occupational exposure was identified in 97 patients. Occupational
exposure to asbestos was found in 12/31 (38.7%) patients with idiopathic pulmonary fibrosis (IPF) and in 9/18 (50.0%)
patients with unclassifiable fibrosis. Occupational exposure to metal dust was found in 13/31 (41.9%) patients with
IPFs and 10/18 (55.6%) patients with unclassifiable fibrosis. Silica exposure was found in 12/50 (24.0%) patients with
autoimmune ILD. The link between occupational exposure and ILD was confirmed for 41 patients after the special-
ist occupational consultation. The occupational origin had not been considered (n=9) or had been excluded or
neglected (n=4) by the MDD before the specialised consultation. A total of 24 (17%) patients were advised to apply
for occupational disease compensation, including 22 (15.6%) following the consultation. In addition, a diagnosis dif-
ferent from the one proposed by the MDD was proposed for 18/141 (12.8%) patients.

Conclusions: In our study, we found a high prevalence of occupational respiratory exposure with a potential causal
link in patients with ILD. We suggest that a systematic specialised consultation in occupational medicine could be
beneficial in the ILD diagnostic approach.

Keywords: Interstitial lung disease, Multidisciplinary discussion, Occupational exposure, Asbestos, Silica

Introduction

Interstitial lung disease (ILD) constitutes a heteroge-
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Cedex 08, France dyspnea and cough is often disabling.
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ILDs are rare: the overall prevalence has been estimated
to 60-80 cases per 100,000 persons, and the incidence to
30 cases per 100,000 person-years [1]. ILDs are classified
into four groups according to the ATS (American Tho-
racic Society)/ERS (European Respiratory Society) clas-
sification published in 2013 [2]: (i) ILDs of known cause
(drug-induced, environmental, connective tissue disease,
vasculitis); (ii) idiopathic ILDs; (iii) pulmonary granulo-
matosis, including sarcoidosis; and (iv) rare forms of ILD,
including lymphangioleiomyomatosis, Langerhans pul-
monary histiocytosis, chronic eosinophilic lung disease,
and pulmonary alveolar proteinosis.

An association between occupational exposure and
ILD, including pneumoconiosis and hypersensitivity
pneumonitis, has been frequently reported among the
various possible aetiologies. For example, certain occupa-
tional exposures, notably to wood dust, metal dust, and
silica, have been reported to be significantly associated
with idiopathic pulmonary fibrosis [3]. It is difficult to dif-
ferentiate asbestosis from idiopathic pulmonary fibrosis
(IPF), as the diagnosis of asbestosis relies on the evidence
of high exposure to asbestos in patients with pulmonary
fibrosis [4]. Cryptogenic organising pneumonia has been
described in workers exposed to a textile dye [5, 6], food
flavourings [7-11], and workers in the glass fibre-rein-
forced plastic industry [12]. ILD cases have also been
described among workers of the nylon flock industry
[13]. Exposure to dust or fumes was reported in 72% of
patients with desquamative interstitial pneumonia (DIP)
[14]. Pulmonary fibrosis and alveolar proteinosis have
been reported in workers who manufacture liquid crystal
displays, and alveolar proteinosis has also been reported
in workers exposed to occupational dust [15-17].

An association between scleroderma and exposure
to solvents has been demonstrated in meta-analyses
[18, 19], and more recently an association between scle-
roderma and exposure to heavy metals has also been
reported, but the latter requires further investigation
[20]. Two French case—control studies found a signifi-
cant correlation between scleroderma and exposure to
welding fumes, however, a meta-analysis including two
additional case—control studies did not confirm this asso-
ciation [19].

The French agency for food, environmental, and occu-
pational health safety (ANSES; Agence nationale de sécu-
rité sanitaire de l'alimentation, de l'environnement et du
travail) reported a strong and certain causal link between
silica exposure and systemic scleroderma in 2019 [21]. A
causal link between silica exposure and systemic lupus
erythematosus and rheumatoid arthritis was also con-
sidered definite. The ANSES reported an increase in
the occurrence of autoimmune diseases among work-
ers exposed to silica and concluded to a possible causal
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relationship between silica exposure and ANCA (anti-
neutrophilic cytoplasmic autoantibody)-associated vas-
culitis, but to a lack of evidence for a causal relationship
between silica and Sjogren’s syndrome or autoimmune
myositis [21].

The etiological diagnosis of ILD is difficult as clinical,
radiological, and histopathological features need to be
taken into consideration [22, 23]. The essential role of
multidisciplinary discussions in the diagnosis of ILD has
been recognized, and it has become the gold standard for
ILD diagnosis [24]. However, diagnostic uncertainties
can still be present and, therefore, the concept of 'work-
ing diagnosis’ is used [25]. It is essential to have infor-
mation about patients’ occupational and environmental
exposures for the diagnosis of ILD. Because of the com-
plexity of the occupational interview, an occupational
disease consultant should collect this information [26].
Moreover, an official ATS/ERS joint report identified
the urgent need to improve knowledge about the role of
occupational factors in the context of non-malignant res-
piratory diseases [3].

We performed a prospective study whose primary
objective was to investigate the type and distribution of
occupational exposures according to the types of ILD.
The secondary objectives were to estimate the proportion
of ILDs with an occupational cause and to evaluate the
medico-social impact of the participation of an occupa-
tional disease consultant in multidisciplinary discussions
(MDD) followed by a specialist consultation.

Methods
Between May and December 2020, a specialised occu-
pational disease consultation was systematically offered
to all patients with ILD whose cases were reviewed in a
MDD in an expert centre for rare lung diseases. Patients
with sarcoidosis were not included as only patients with
severe or refractory sarcoidosis are referred for MDD,
and therefore discussed cases are not representative of
the population.

The interview, which was carried out or supervised by
a single experienced occupational disease consultant,
consisted of two parts. During the first part, the patients’
job history was reviewed in order to assess the tasks per-
formed and the products used during their career. Envi-
ronmental exposures were also assessed. The data from
these interviews were collected to create a database
including the following variables: age, sex, smoking sta-
tus, non-occupational risk factors, clinical data about the
ILD, professional exposures, professional career coded
using the ISCO-2008 (International Standard Classifi-
cation of Occupations) and NAF-2008 (French Nomen-
clature of Activities), and existence of any previous
occupational disease claims.
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Le patient a été informé (The patient has been informed) :
- Participation au réseau RNVPP (Participation in RNVPP network) [ oui (yes) [ non (no)
- Participation a 1’étude PID (Participation in the ILD study) U oui (yes) [ non (no)

Avez-vous été exposé a une ou plusieurs substances citées ci-dessous ?
Have you been exposed to any of the substances listed below?

SI 0UI, PRECISEZ A QUELLE PERIODE ET DANS QUELLES CONDITIONS.

IF YES, SPECIFY THE PERIOD AND CONDITIONS.

1) Acramin F (pulvérisée au pistolet dans l'impression textile)
Acramin F (sprayed in textile printing)

U] oui (yes) U non (no)
Si oui, précisez la période (If so, specify the period) : de (from) a (to)

Conditions d’exposition (EXpOSUre CIFCUMSIANCES) & ......uuuiuuu et

2)  Aluminium (Aluminium)

(1 oui (yes) 1 non (no)
Si oui, précisez la période (If so, specify the period) : de (from) a(to)

Conditions d’exposition (EXpOSUFe CIFCUMSIANCES) * ... ...u.iueie et ettt areeeaaeans

3) Aliments pour animaux (Food for animals)
U] oui (yes) 1 non (no)
Si oui, précisez la période (If so, specify the period) : de (from) a(to)

Conditions d’exposition (EXpOSUre CirCUMSIANCES) & «.......ouueueiu et

4) Amiante (4Asbestos)
I oui (yes) [ non (no)
Si oui, précisez la période (If so, specify the period) : de (from) a (to)

Conditions d’exposition (EXpOSUre CirCUMSIANCES) & ........uuuene e e eaaeaens

5) Anhydrides d'acides (durcisseurs dans l'industrie des matiéres plastiques)
Acid anhydrides (hardeners in the plastics industry
U] oui (yes) [ non (no)
Si oui, précisez la période (If so, specify the period) : de (from) a(to)

Conditions d’exposition (EXposure CIFCUMSIANCES) & ........uuuuuiu ettt
Fig. 1 Occupational exposure inventory questionnaire for patients with ILD
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6)

7)

8)

9)

10)

11)

Ardmes alimentaires (diacétyl, pentanedione)

Food flavorings (diacetyl, pentanedione)

[ oui (yes) [ non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (Exposure circumstances) : ..................

Béryllium (Beryllium)
U oui (yes) LI non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (Exposure circumstances) : ..................

Carbure de silicium (Carborundum®)

Silicon carbide (Carborundum®)

U oui (yes) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (Exposure circumstances) : ..................

Ciment (Cement)
L] oui (yes) LI non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (Exposure circumstances) : ..................

Composés de l'indium (Indium compounds)
[ oui (yes) [ non (no)
Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (Exposure circumstances) : ..................

Etain (Tin)
U] oui (yes) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (Exposure circumstances) : ..................
Fig. 1 continued
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12)

Fer : Poussicres ou fumées contenant des particules/des oxydes de fer

Iron: Dust or fumes containing iron particles/oxides

13)

14)

15)

16)

17)

[ oui (yes) [ non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXposure CirCUmstanCes) & ..........ouuuuu e

Fibres céramiques réfractaires (Ceramic refractory fibers)
[J oui (yes) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpoSure CirCUMSIANCES) & ............uueu ittt

Fines particules de nylon (flocage)
Fine nylon particles (flocking)
[ oui (yes) ] non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’eXposition (EXpOSUre CIFCUMSIANCES) & ....uunuine et et et e ee et et eee e eteneeaeeeeanens

Fumées de soudage (Welding fumes)
[ oui (yes) [J non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXposure CIrCUMSIANCES) & «.........uuee et

Graphite (Graphite)
L] oui (yes) [ non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpOSUre CIFCUMSIANCES) & .......ouuueits et

Gypse (« pierre a platre », broyée pour la fabrication du platre)

Gypsum ("plaster stone", crushed for the manufacture of plaster)

U] oui (yes) U] non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exXposition (EXpOSUre CIrCUMSIANCES) = . ...vuueu ettt e et aaeaaeneeneenens

Fig. 1 continued




Carlier et al. Respiratory Research (2022) 23:332

Page 6 of 16

25)

26)

27)

28)

29)

30)

Noir de carbone (Carbon black)
] oui (yes) [ non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpOSUFre CIFCUMSIANCES) & ... .o.uuee et e et e eeeaenans

Poussiéres de bois (Wood dust)
J oui (ves) I non (no)
Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpOoSure CIFCUMSIANCES) & ........ueuueueeeaeaea e aeeea et aeeeeaneenns

Poussiéres de charbon (Coal dust)
U oui (ves) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpoSure CIrCUMSIANCES) & .........uuueueene ettt atea et eaeareareaeeneeneenns

Poussiéres de schiste (poudre d'ardoise)

Schist dust (slate powder)

U oui (yes) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpoSure CirCUMSIANCES) & .........uuue et

Poussieres métalliques (Metallic dusts)
[ oui (yes) (I non (no)
Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpOSUre CirCUMSIANCES) & ... ..vuuie et teeneeaanans

Silicates/Argiles : talc, kaolin, mica

Silicates/Argils: talc, kaolin, mica

U oui (yes) U] non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXposure CIFrCUMSTANCES) & ........c..uuiu ettt eaeeeenaanns

Fig. 1 continued
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31)

32)

33)

34)

35)

36)

Silice (sable, granulat, roche, quartz, cristobalite, tridymite, terre de diatomées...)

L] oui (yes) [ non (no)
Si oui, précisez la période (If so, specify the period) : de (from)

Silica (sand, aggregates, rock, quartz, cristobalite, tridymite, diatomaceous earth...)

Conditions d’exposition (EXpOSure CirCUMSIANCES) & .......uueuie et eeeens

Solvants chlorés (perchloroéthyléne, trichloroéthyléne...)

Chlorinated solvents (perchloroethylene, trichloroethylene...)

U oui (yes) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpoSure CirCUMSIANCES) & ........o.eue et eaes

Solvants non chlorés (Non-chlorinated solvents)
U oui (yes) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpoSure CirCUmMSIANCES) & ..........uue et eaaes

Stibnite (antimoine)

Stibnite (antimony)

U oui (yes) U non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXposure CirCUMSIANCES) © ...........ouuuu e

Titane (Titanium)
] oui (yes) (d non (no)
Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpOSUre CirCUMSTANCES) & .......uuueueen e eeatae e e aeaeatenteneeneeneaneans

Vapeurs ou brouillards d’huile de coupe

Cutting oil vapors or mists

U oui (ves) U] non (no)

Si oui, précisez la période (If so, specify the period) : de (from)

Conditions d’exposition (EXpOSure CirCUMSIANCES) & ..........ouuuueineaiaiae e a e e eateareaaenaanaans

Fig. 1 continued
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37)  Autres (Others)
[ oui (yes) [ non (no)
Si oui, précisez la période (If so, specify the period) : de (from) a(to)

Conditions d’exposition (EXposure CirCUMSIANCES) & ...........ouuiu e

38)  Avez-vous été exposés professionnellement a des moisissures, a des poussiéres végétales (foin, champignons..), a des poussiéres animales
(oiseaux..) ?

Have you been occupationally exposed to mold, plant dust (hay, mushrooms...), animal dust (birds...)?
U oui (yes) U non (no)
Si oui, précisez la période (If'so, specify the period) : de (from) a (to)

Conditions d’exposition (EXposure CiFCUMSIANCES) & ............vuueene ittt

39)  Pensez-vous avoir été en contact avec de I’amiante en dehors de votre travail ?
Do you suspect any contact with asbestos other than at work?

U oui (yes) [ non (no)

Si oui, précisez la période (If so, specify the period) : de (from) a (to)

Conditions d’exposition (EXposure CirCUMSIANCES) & ...........ouuiuiiie e

40) Avez-vous utilisé des EPI (Did you use PPE) :
U] oui (yes) J non (no)

Lesquels (Specify) :

Au sujet du tabagisme (4bout smoking)
O Vous n'avez jamais fumé (<100 cigarettes vie entiére).
You have never smoked (<100 lifetime cigarettes).
[ Vous avez été victime de tabagisme passif (vous avez été exposé a la fumée des autres).

You have been a passive smoker (you have been exposed to other people's smoking).

[ Vous étes un ancien fumeur. Précisez la date de sevrage :

You are a former smoker. Specify the date you quit
O Vous fumez actuellement.

You are a current smoker
Fig. 1 continued
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If you are a former or current smoker:
Combien d'années environ avez-vous fumé ?

How many years did you smoke?

O Milieu rural, précisez la période :

Si vous étes un ancien fumeur ou un fumeur actuel :

Combien de cigarettes par jour en moyenne avez-vous fumées sur ces périodes :

How many cigarettes per day on average did you smoke during these periods

Dans quel type de milieu avez-vous habité ? (What type of environment did you live in?)

Rural area, specify the period

[ Milieu semi-rural, précisez la période :

O Milieu urbain, précisez la période :

Semi-rural environment, specify the period

Fig. 1 continued

Urban environment, specify the period

Then, the physician completed a questionnaire
(Fig. 1) based on a list of specific substances that had
been previously identified as known or suspected fibro-
genic substances from published studies. Finally, a
definite, high-confidence, or conditional diagnosis of
exposure-related ILD could be made (with an estimated

Table 1 Socio-demographic characteristics of patients

Count (%)

Age at the time of consultation (years)

<59 32 (22.7%)

[60-69] 43 (30.5%)

[70-79] 55 (39.0%)

>80 11 (7.8%)
Mean = standard deviation 66125
Sex

Male 89 (63.1%)
Smoker status

Non-smoker 50 (35.5%)

Past smoker 84 (59.6%)

Active smoker 7 (5.0%)
Level of education

No diploma 38 (27.0%)

Level 3 (GCSE) 48 (34.0%)

Level 4 (A-level) 14 (9.9%)

Level 5 (Higher national diploma) 10 (7.1%)

Level 6 (BSc/BA) 13 (9.2%)

Level 7 (MSc/MA/MBA) 14 (9.9%)

Level 8 (PhD) 4 (2.8%)

probability of 70% or greater according to the diagnos-
tic ontology proposed by Ryerson et al. [27] and pre-
viously applied to the diagnosis of pulmonary fibrosis
[28]). Then, patients were advised to apply for occupa-
tional disease compensation and an initial medical cer-
tificate of occupational disease was issued. The medical
impact of the specialised occupational consultation
was also assessed regarding the possible suggestion of a
diagnosis other than the one initially mentioned during
the MDD.

Quantitative were expressed as mean (=% standard devi-
ation, SD) and qualitative variables as count (percentage).
Associations between exposure and ILD were analysed
using a Chi-square test or the Fisher’s exact test, and
p-value <0.05 was considered significant.

The participants received written information describ-
ing the study, its objectives, and the nature of the data
collected, and were informed about their right to choose
to participate or not. The study protocol was approved by
the scientific and ethics committee of the Hospices Civ-
ils de Lyon (HCL, No. 20_257 on 04/12/2020) and com-
plied with the French data protection authority (CNIL,
Commission nationale de l'informatique et des libertés)
reference method MR004 and was registered under the
number 21_5257 in the HCL CNIL register.

Results

A total 156 consecutive patients were invited to attend
the specialist consultation and 141 (90%) accepted: 10
refused, 4 could not be reached, and 1 patient attended
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Table 2 Occupational origin of interstitial lung diseases (ILD) based on the multidisciplinary discussion diagnosis

Interstitial lung disease (ILD) Count (%) Occupational
origin
suggested
Count (%)

ILD associated with autoimmune disease 50 (35.5) 10 (20.0)

Scleroderma 18 (36.0) 4(22.2)
Rheumatoid arthritis 8(16.0) 3(37.5)
Mixed connective tissue disease 5(10.0) 1(20.0)
Dermatomyositis 9(18.0) 1(11.0)
Sjogren syndrome 4(8.0) 1(25.0)
Other autoimmune interstitial lung disease 3(6.0) 1(33.3)
ANCA (anti-neutrophilic cytoplasmic autoantibody) vasculitis 7(14.0) 0(0.0)
Granulomatosis with polyangiitis 4
Eosinophilic granulomatosis with polyangiitis 2
Unspecified ANCA vasculitis 1
Idiopathic pulmonary fibrosis (IPF)* 31(22.0) 14 (45.2)
Uncertain IPF or asbestosis 2
Fibrosis, unclassifiable 18(12.8) 7 (38.9)
Pleuro-parenchymal fibroelastosis 11(7.8)
|diopathic 7 0(0.0)
Secondary 4 1(25.0)

Combined Pulmonary fibrosis and emphysema 11(7.8) 4(36.4)

Fibrotic hypersensitivity pneumonitis 9(6.4) 1(11.1)

Idiopathic non-specific interstitial pneumonia (NSIP) 5(3.6) 1(20.0)

Cryptogenic organizing pneumonia (COP) 5(3.6) 0(0.0)

Secondary OP and infectious episodes 1
Asbestosis** 3(2.1) 3(100.0)
Uncertain IPF or asbestosis 2

Pulmonary alveolar proteinosis 3(2.1) 2(66.7)

Silicosis 1(0.7) 1(100.0)

Drug-induced ILD 1(0.7)

Pulmonary Langerhans cell histiocytosis 1(0.7) 1(100.0)

Giant cell ILD 1(0.7)

Borderline idiopathic hypereosinophilic syndrome and eosinophilic granulomatosis 1 (0.7)

with polyangiitis

Smoking-related ILD 3(2.1)

Smoking-related interstitial fibrosis 2

Unspecified smoking-related interstitial fibrosis

1

For some patients, several diagnoses were retained
Statistically significant association: *p =0.0256; **p =0.0233

the consultation but refused the use of his/her data. The
mean (& SD) age of the included patients was 66 (£12.5)
years (Table 1). For active or ex- smokers, the estimated
mean consumption was 22 pack-years, it was higher for
men (23 pack-years) than for women (15 pack-years;
p=0.04). The diagnoses established during the multi-
disciplinary discussions are summarised in Table 2. For
some patients, several diagnoses were retained.

Occupational exposure
An occupational exposure was considered present for 97
(68.8%) patients following the specialised consultation.
The main exposures were metal dusts (50 patients), silica
(40 patients), non-chlorinated solvents (39 patients), and
asbestos (39 patients).
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Table 4 Summary of association between ILD and occupational exposure before and after the occupational disease consultation

Before occupational exposure consultation, N

After occupational
exposure consultation,

n/N (%)
Link investigated 90
Occupational origin suggested 45 28/45 (62.2)
Occupational origin ruled out 45 4/45 (8.9)
Link not investigated 51 9/51(17.6)

Association of occupational exposure with ILD

The occupational disease consultant considered that the
occupational exposure was related to the development
of ILD in 41 (29.1%) cases; among them, 28 had been
previously classified as having a suspected occupational
origin during the MDD prior to the specialised consul-
tation. Two categories of diagnoses made by the MDD
were statistically significantly associated with the spe-
cialist’s conclusion of evidence of an occupational origin:
idiopathic pulmonary fibrosis (p=0.0256) and asbes-
tosis (p=0.0233; Table 2). Patients for whom the occu-
pational origin of ILD was evidenced were more often
exposed to aluminium (p =0.0006), asbestos (p <0.0001),
cement (p=0.0002), tin (p=0.0033), iron (p<0.0001),
refractory ceramic fibres (RCF; p=0.002), welding
fumes (p=0.0002), mineral wools (p<0.0001), plas-
tics (p=0.0069), hard metals (p=0.0312), wood dusts
(p=0.0002), metal dusts (p<0.0001), silica (p<0.0001),
chlorinated solvents (p=0.0246), and cutting oils
(p=0.0162).

ILDs associated with occupational exposures

Among the 31 patients diagnosed with IPF, accord-
ing to the MDD, 12 (38.7%) had occupational exposure
to asbestos, 13 (41.9%) to metal dust, and 11 (35.5%) to
silica. Among the 18 patients with unclassifiable fibro-
sis, 9 (50.0%) had occupational exposure to asbestos, 10
(55.6%) to metal dust, and 9 (50.0%) to silica. Among the
50 patients with ILD associated with autoimmune dis-
ease, 12 (24.0%) had an occupational exposure to silica
(Table 3).

The MDD formulated opinions on the possibility of
a link between occupational exposure and ILD, before
and after the specialist consultation. After this consulta-
tion, the occupational exposure related to the ILD was
confirmed for 41 patients. Before this consultation, the
occupational exposure related to the ILD was suggested
for 45 patients and confirmed after the consultation for
28 of them, and this link was confirmed for 13 additional
patients (Table 4).

Initial medical certificate

Following the occupational exposure consultation,
15 patients were given an initial medical certificate
for occupational disease and the decision for 7 other
patients was subject to further discussion with the
pulmonologists. Among the 41 patients for whom the
occupational origin had been confirmed, we estimated
that 24 could claim compensation for an occupational
disease, regardless of whether the initial medical cer-
tificate had been given before or after the specialist
consultation. For 19 patients, the disease was listed as
an occupational disease in the French system (derived
from the European and the international ILO list [29,
30]), for three it was not listed, and for two the disease
could be listed or unlisted depending on the exposure
considered. Of note, unlisted diseases can be compen-
sated under some specific conditions. The most fre-
quent listed diseases were on the French occupational
disease table 30A (asbestosis), followed by those on
table 25 A (silicosis, Caplan-Colinet syndrome, sclero-
derma). For the 17 other patients for whom an occu-
pational origin seemed plausible, compensation was
not possible either because they had no insurance (self-
employed) or because their disease did not correspond
to a listed occupational disease.

Proposal of an alternative diagnosis

The occupational disease consultant proposed an alter-
native diagnosis or provided precisions to the diagnosis
for 18 (12.8%) patients (asbestosis in 13 cases). For one
of these patients, two different diagnoses (asbestosis and
silicosis) were suggested to the pulmonologists, in view
of a significant exposure to asbestos and silica, and atypi-
cal imaging. The other diagnoses were hard metal fibrosis
(n=2, 11.1%), silico-proteinosis (n=1, 5.6%), Caplan-
Colinet (n=1, 5.6%), IPF (n=9, 50.0%), and unclassifi-
able fibrotic ILD (n=5, 27.8%). For two patients, two
different diagnoses (IPF and asbestosis) were suggested
before the consultation, these were eventually classified
as asbestosis following the consultation with the occupa-
tional disease consultant.
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Among the six possible diagnoses of asbestosis sug-
gested before the occupational disease consultation, the
diagnoses finally retained by the multidisciplinary team
were asbestosis (n=1), IPF (n=2), uncertain diagnosis
of IPF /asbestosis (n=2), and unclassifiable fibrotic ILD
(n=1).

Discussion

Distribution of occupational exposures according

to the type of ILD

About two thirds of the patients with ILD had an occu-
pational respiratory exposure, including 41 for whom
the hypothesis of occupational origin was plausible and
15 for whom an occupational disease compensation pro-
cedure was initiated following the occupational disease
consultation.

A recent survey including 156 patients with ILD has
reported that about two thirds of the patients had some
occupational exposure, which is similar to the propor-
tion found herein [26]. The most common exposures
identified in that study were metal dusts, silica, sol-
vents, and asbestos but the exposure was less frequent
than in our study, particularly for metal dusts (21/156
vs. 52/141) and for silica (6/156 vs. 47/141) [26]. In the
same study, more than a third of patients exposed to
metal dusts had connective tissue disease-associated
ILD and a quarter had IPF; half of those exposed to silica
were eventually diagnosed with IPF, a third with connec-
tive tissue disease, and about a fifth with an autoimmune
ILD.

The prevalence of occupational exposure to silica in our
study should be compared to that of the working popu-
lation, in a time frame when the study population was
of working age. On the one hand, according to the peri-
odical SUMER® French national cross-sectional survey
carried out in 2003, when the study population was of
working age, the prevalence of silica exposure was esti-
mated to be 1.5% (28.4% in our study), and the prevalence
of exposure to iron oxides to be 1.0% (29.1% in our study)
[31]. However, the SUMER® survey is known to under-
estimate occupational exposure by excluding crafts-
men and mine workers, and by only taking the last week
worked into consideration. On the other hand, a French
case—control study investigating lung cancer in males,
conducted from 2001 to 2007, has assessed the mineral
wools and asbestos exposures of 1350 patients and 1912
male controls whose average age was 57.5 years [32]. The
estimated cumulative exposure prevalence was 23.2% for
asbestos (27.7% in our study) and 13.1% (33.3% in our
study) for silica, i.e. lower than those reported in our
study for both asbestos and silica, which supports a role
of these exposures in the development of ILD.
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We found that 38.7% of the patients who were diag-
nosed with IPF during the MDD had an occupational
exposure to asbestos, 41.9% to metal dust, 22.6% to wood
dust, and 35.5% to silica. In a recent Korean study includ-
ing 78 patients with IPF, the frequency of occupational
exposure, assessed by two occupational disease consult-
ants, was 5.1% for asbestos, 26.9% for metal dust, 7.7%
for wood dust, and 26.9% for silica [33]. These lower val-
ues could be explained by the fact that the authors had
excluded asbestosis and silicosis from the analysis.

Among the patients with a diagnosis of ILD associ-
ated with autoimmune diseases, 24.0% had an occupa-
tional exposure to silica. The French ANSES report has
concluded that there was a lack of evidence to establish
a quantitative dose—response relationship between silica
exposure and the presence of autoimmune ILD, but that
it was possible that even a low dose could lead to an auto-
immune associated ILD [21].

Estimation of the percentage of ILDs associated

with an occupational origin

In contrast with other studies, the link between ILD and
an occupational origin was assessed by a specialist, who
confirmed it for a third of the patients.

There are few data in published studies on the propor-
tion of ILD related to an occupational origin. In a joint
ATS/ERS report, based on 11 case—control studies, the
fraction attributable to occupational vapours, gases, dust,
or fumes has been estimated to 26% for IPF. The fraction
attributable to metal dust was 8%, wood dust 4%, and
silica 3%. In this report, which reviewed 29 published
studies including 1539 patients with pulmonary alveolar
proteinosis, the combined prevalence of occupational
exposure was estimated to 29%. The occupational expo-
sure in 345 patients with autoimmune alveolar proteino-
sis from five published studies ranged from 26 to 55%, but
the link between these exposures and pulmonary alveolar
proteinosis was not explored. Finally, based on 15 pub-
lished studies, the percentage of patients with hypersen-
sitivity pneumonitis linked to an occupational origin was
estimated to 19% [3].

In our study, a possible occupational origin was
retained for almost half of patients with IPF, but in some
cases, the lack of clinical or scientific knowledge did not
allow this origin to be definitively confirmed. For alveo-
lar proteinosis, the occupational origin concerned two
among the three included cases. For hypersensitivity
pneumonitis, we found that the diagnosis of about one in
10 patients had a possible occupational origin.

Some patients initially diagnosed with IPF by the mul-
tidisciplinary team were eventually reclassified as hav-
ing asbestosis by the occupational disease consultant
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due to their high exposure to asbestos. The diagnosis of
asbestosis is essentially based on a significant exposure
to asbestos, often prolonged, although short but intense
exposures may also be responsible [4]. The threshold
commonly used to suggest asbestosis is indeed 20 fibres/
mL*years [34, 35].

A significant linear relationship between IPF deaths
and the importation of asbestos in the United Kingdom
has been reported, a relationship similar to that observed
with mesothelioma deaths [36]. It has been concluded
that low-level exposure to asbestos may lead to the devel-
opment of IPF. In a Korean study including 1311 patients
with IPF, associations between occupational exposure to
dust (wood, metal, sand, stone, diesel, chemicals) and an
earlier onset of the disease and excess mortality has been
reported [37]. However, occupational exposure is not
always related to a poor prognosis since asbestosis has a
slow progression [4].

Evaluation of the medico-social impact of the systematic
addition of a specialised occupational interview

The results of our study highlighted the medico-social
contribution of a specialised occupational consultation
in the multidisciplinary evaluation of patients with ILD
[38]. From a medico-legal point of view, this consultation
resulted in 15.6% (22/141) of the patients being eligible
or potentially eligible to apply for a compensation proce-
dure. From a diagnostic point of view, the consultation
resulted in a different diagnosis being proposed for 12.8%
(18/141) of patients. Our findings are consistent with
those of a previous study that has analysed the value of
knowledge about both occupational and environmental
exposure and medical history in a multidisciplinary set-
ting, and has emphasised its contribution to the estab-
lishment of a clinical diagnosis for ILDs whose consensus
diagnosis differed from the one initially proposed [39].

Strengths and weaknesses

One of the strengths of our study lies in its relatively large
sample size, and in the detailed assessment of occupa-
tional exposures by a specialist. Our case series appears
to be consistent with published data regarding the repar-
tition of ILD subtypes [40]. In addition, the occupational
qualification levels of the included patients was similar
to those reported by INSEE in the older general French
population [41].

Even when the MDD reaches consensus diagnosis,
some uncertainty may remain, inherent to the complex-
ity of the diagnosis [42]. The joint ATS/ERS has report
emphasised the risk of mistaking classical pneumoconio-
sis with idiopathic ILD [3]. There is, therefore, a risk of
overestimating occupational exposure in patients with
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idiopathic ILD and, thus, of wrongly liking occupational
exposure with the development of ILDs. This poten-
tial risk of error has also been reported in the American
INTENSITY survey including 600 patients with ILD, in
which more than half of patients had reported at least
one misdiagnosis and 38% at least two misdiagnoses,
prior to their current diagnosis [43].

A potential bias in the assessment of exposures could
not be ruled out, because the consulting physician knew
the diagnosis made by the interdisciplinary team, and
their questioning could have been focused on substances
potentially related to the subtype of ILD diagnosed. How-
ever, the use of a standardised questionnaire helped to
minimise this bias. In addition, the assessment of job his-
tory and exposure was based on the expertise of a single
senior occupational disease consultant. The evaluation
could be further improved with the involvement of an
industrial hygienist.

The present study did not assess the proportion of
patients who eventually completed the procedure of
application to recognition of occupational disease, and
the number of patients who obtained some financial
compensation.

Conclusions

Our study confirmed the high prevalence of occupational
exposures among patients with ILD, which warrants
reinforced preventive measures to reduce occupational
exposure. Further studies led in other Centres for Occu-
pational and Environmental Pathologies are needed to
confirm these findings and to compare the exposure pro-
files to those of a control population.

Abbreviations

ANCA: Anti-neutrophilic cytoplasmic autoantibody; ANSES: Agence nationale
de sécurité sanitaire de I'alimentation, de l'environnement et du travail; ATS:
American Thoracic Society; CNIL: Commission nationale de l'informatique

et des libertés; COP: Cryptogenic organizing pneumonia; CT: Computerized
tomography; ERS: European Respiratory Society; FHP: Fibrotic hypersensitivity
pneumonitis; HCL: Hospices Civils de Lyon; ILD: Interstitial lung disease; IPF:
Idiopathic pulmonary fibrosis; ISCO-2008 : International Standard Classification
of Occupations-2008; NAF-2008: French Nomenclature of Activities-2008; NSIP:
Non-specific interstitial pneumonia; RCF: Refractory ceramic fibres; PAP: Pul-
monary alveolar proteinosis; PFES: Pulmonary fibrosis emphysema syndrome;
PLCH: Pulmonary Langerhans cell histiocytosis; PPF: Pleuro-parenchymal
fibroelastosis.

Acknowledgements

The authors acknowledge translation and medical writing services provided
by Margaret Haugh, MediCom Consult, Villeurbanne, France. We also thank
Hélene Boyer (DRS, Hospices Civils de Lyon) for help in manuscript prepara-
tion. We thank all the physicians who participated in the multidisciplinary
discussions including Dr Julie Traclet and Dr Kais Ahmad (Lyon, France).

Author contributions

Contributions to the conception and design of the study: SC, MN, VC, BC.
Acquisition, analysis, interpretation of data: SC, EF, CL, MN, SS-M, LC, JMM,
RD, VC, BC. Creation of a new software used in the study: SC, EF, CL, BC. Have



Carlier et al. Respiratory Research (2022) 23:332

drafted the manuscript or substantively revised it: SC, MN, CL, VC, BC. All the
authors have agreed both to be personally accountable for the author’s own
contributions and to ensure that questions related to the accuracy or integrity
of any part of the study, even ones in which the author was not personally
involved, are appropriately investigated, resolved, and the resolution docu-
mented in the literature. All authors read and approved the final manuscript.

Funding
No funding received to conduct this research.

Availability of data and materials
The datasets used and/or analysed in the present study are available upon
reasonable request to the corresponding author.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the scientific and ethics committee of
the Hospices Civils de Lyon (HCL, No. 20_257 on 04/12/2020) and complied
with the French data protection authority (CNIL, Commission nationale de
linformatique et des libertés) reference method MR004 and was registered
under the number 21_5257 in the HCL CNIL register.

Consent for publication
Not applicable.

Competing interests
The authors have no competing interest, neither financial nor non-financial.

Author details

"Université de Lyon, Université Claude Bernard Lyon 1, Université Gustave Eif-
fel-IFSTTAR, UMRESTTE, UMRT 9405, Domaine Rockefeller, 69373 Lyon Cedex
08, France. 2Hospices Civils de Lyon, CRPPE-Lyon, Centre Hospitalier Lyon Sud,
69495 Pierre Bénite, France. *National Reference Center for Rare Pulmonary
Diseases, Hopital Louis Pradel, Hospices Civils de Lyon, Université de Lyon,
INRAE, Lyon, France. 4Depar‘[ment of Cardiovascular and Thoracic Radiology,
Hopital Louis Pradel, Hospices Civils de Lyon, 59 Boulevard Pinel, 69500 Bron,
France. >UMR 5220, CREATIS, INSA Lyon, Université Claude Bernard, Lyon 1,
Lyon, France. SDépartement de Chirurgie Thoracique, Transplantation Pulmo-
naire et Cardio-Pulmonaire, Hopital Louis Pradel, Hospices Civils de Lyon, Lyon,
France.’CICLY LYON, Centre Pour Linnovation en Cancérologie de Lyon, Lyon,
France. ®Service d'anatomie-Pathologique, Groupement Hospitalier Est, Hos-
pices Civils de Lyon, Bron, France. UMR754, INRAE, Université Claude Bernard
Lyon 1, Université de Lyon, Lyon, France.

Received: 18 May 2022 Accepted: 21 November 2022
Published online: 08 December 2022

References

1. Valeyre D, Freynet O, Dion G, Bouvry D, Annesi-Maesano |, Nunes H.
Epidémiologie des pneumopathies infiltrantes diffuses [Epidemiology of
interstitial lung diseases]. Presse Med. 2010;39(1):53-9.

2. Travis WD, Costabel U, Hansell DM, King TE, Lynch DA, Nicholson AG,
et al. An official American Thoracic Society/European Respiratory Society
statement: update of the international multidisciplinary classification
of the idiopathic interstitial pneumonias. Am J Respir Crit Care Med.
2013;188(6):733-48.

3. Blanc PD, Annesi-Maesano I, Balmes JR, Cummings KJ, Fishwick D,
Miedinger D, et al. The occupational burden of nonmalignant respiratory
diseases. An official American Thoracic Society and European Respiratory
Society statement. Am J Respir Crit Care Med. 2019;199(11):1312-34.

4. American Thoracic Society. Diagnosis and initial management of
nonmalignant diseases related to asbestos. Am J Respir Crit Care Med.
2004;170(6):691-715.

5. Romero S, Hernandez L, Gil J, Aranda |, Martin C, Sanchez-Pay4 J. Organ-
izing pneumonia in textile printing workers: a clinical description. Eur
Respir J. 1998;11(2):265-71.

20.

22.

23.

24.

25.

26.

Page 150f 16

Ould Kadi F, Mohammed-Brahim B, Fyad A, Lellou S, Nemery B. Out-
break of pulmonary disease in textile dye sprayers in Algeria. Lancet.
1994;344(8927):962-3.

Cavalcanti Zdo R, Albuquerque Filho AP, Pereira CA, Coletta EN. Bronchi-
olitis associated with exposure to artificial butter flavoring in workers at a
cookie factory in Brazil. J Bras Pneumol. 2012;38(3):395-9.

Kreiss K, Gomaa A, Kullman G, Fedan K, Simoes EJ, Enright PL. Clinical
bronchiolitis obliterans in workers at a microwave-popcorn plant. N Engl
J Med. 2002;347(5):330-8.

Centers for Disease Control and Prevention (CDC). Fixed obstructive lung
disease among workers in the flavor-manufacturing industry—California,
2004-2007. MMWR Morb Mortal Wkly Rep. 2007;56(16):389-93.

Centers for Disease Control and Prevention (CDC). Obliterative bronchioli-
tis in workers in a coffee-processing facility—Texas, 2008-2012. MMWR
Morb Mortal Wkly Rep. 2013;62(16):305-7.

. Hendrick DJ."Popcorn worker’s lung”in Britain in a man making potato

crisp flavouring. Thorax. 2008;63(3):267-8.

Cullinan P McGavin CR, Kreiss K, Nicholson AG, Maher TM, Howell T,

et al. Obliterative bronchiolitis in fibreglass workers: a new occupational
disease? Occup Environ Med. 2013;70(5):357-9.

Eschenbacher WL, Kreiss K, Lougheed MD, Pransky GS, Day B, Castellan
RM. Nylon flock-associated interstitial lung disease. Am J Respir Crit Care
Med. 1999;159(6):2003-8.

Abraham JL, Hertzberg MA. Inorganic particulates associated with des-
quamative interstitial pneumonia. Chest. 1981;80(1 Suppl):67-70.
HommaT, Ueno T, Sekizawa K, Tanaka A, Hirata M. Interstitial pneumonia
developed in a worker dealing with particles containing indium-tin
oxide. J Occup Health. 2003;45(3):137-9.

Homma S, Miyamoto A, Sakamoto S, Kishi K, Motoi N, Yoshimura K.
Pulmonary fibrosis in an individual occupationally exposed to inhaled
indium-tin oxide. Eur Respir J. 2005;25(1):200-4.

Jouneau S, Kerjouan M, Briens E, Lenormand J-P, Meunier C, Letheulle J,
et al. La protéinose alvéolaire pulmonaire [Pulmonary alveolar proteino-
sis]. Rev Mal Respir. 2014;31(10):975-91.

Zhao JH, DuanY,Wang YJ, Huang XL, Yang GJ, Wang J. The influence of
different solvents on systemic sclerosis: an updated meta-analysis of 14
case-control studies. J Clin Rheumatol. 2016;22(5):253-9.

Rubio-Rivas M, Moreno R, Corbella X. Occupational and environmental
scleroderma. Systematic review and meta-analysis. Clin Rheumatol.
2017,36(3):569-82.

Marie |, Gehanno JF, Bubenheim M, Duval-Modeste AB, Joly P,
Dominique S, et al. Systemic sclerosis and exposure to heavy metals: a
case control study of 100 patients and 300 controls. Autoimmun Rev.
2017;16(3):223-30.

. Agence nationale de sécurité sanitaire de I'alimentation, de

I'environnement et du travail (ANSES). 2019. ANSES opinion and report
on the update of knowledge on the hazards, exposures and risks related
to crystalline silica (in French). https://www.anses.fr/fr/content/avis-et-
rapport-de-lanses-relatif-96C3%A0-la-mise-%C3%A0-jour-des-connaissan
ces-concernant-les-dangers. Accessed 13 Mar 2022.

Cottin V, Hirani NA, Hotchkin DL, Nambiar AM, Ogura T, Otaola M, et al.
Presentation, diagnosis and clinical course of the spectrum of progres-
sive-fibrosing interstitial lung diseases. Eur Respir Rev. 2018;27(150):
180076.

Letovanec |, Schnyder P, Fellrath J-M. Les pneumopathies interstitielles
diffuses chroniques: un mariage de raison entre pathologiste, clinicien

et radiologue. [Diffuse parenchymal lung disease, multidisciplinary
approach and role of pathology]. Rev Med Suisse. 2007;3(119):1718-22.
Raghu G, Remy-Jardin M, Myers JL, Richeldi L, Ryerson CJ, Lederer DJ,

et al. American Thoracic Society, European Respiratory Society, Japanese
Respiratory Society, and Latin American Thoracic Society. Diagnosis of Idi-
opathic Pulmonary Fibrosis. An Official ATS/ERS/JRS/ALAT Clinical Practice
Guideline. Am J Respir Crit Care Med. 2018;198(5):e44-e68.

Cottin V. Lung biopsy in interstitial lung disease: balancing the risk of
surgery and diagnostic uncertainty. Eur Respir J. 2016;48(5):1274-7.

Lee CT, Adegunsoye A, Chung JH, Ventura IB, Jablonski R, Montner S, et al.
Characteristics and prevalence of domestic and occupational inhalational
exposures across interstitial lung diseases. Chest. 2021;160(1):209-18.


https://www.anses.fr/fr/content/avis-et-rapport-de-lanses-relatif-%C3%A0-la-mise-%C3%A0-jour-des-connaissances-concernant-les-dangers
https://www.anses.fr/fr/content/avis-et-rapport-de-lanses-relatif-%C3%A0-la-mise-%C3%A0-jour-des-connaissances-concernant-les-dangers
https://www.anses.fr/fr/content/avis-et-rapport-de-lanses-relatif-%C3%A0-la-mise-%C3%A0-jour-des-connaissances-concernant-les-dangers

Carlier et al. Respiratory Research

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2022) 23:332

Ryerson CJ, Corte TJ, Lee JS, et al. A standardized diagnostic ontology for
fibrotic interstitial lung disease. An International Working Group Perspec-
tive. Am J Respir Crit Care Med. 2017;196(10):1249-54.

Walsh SLF, Lederer DJ, Ryerson CJ, et al. Diagnostic likelihood thresholds
that define a working diagnosis of idiopathic pulmonary fibrosis. Am J
Respir Crit Care Med. 2019;200(9):1146-53.

International labour office (ILO). List of occupational disease (revised
2010). Occupational Safety and Health Series, 2010;74.82p. https://www.
ilo.org/wcmsp5/groups/public/--—-ed_protect/---protrav/---safework/
documents/publication/wcms_150323.pdf. Accessed 16 Sept 2022.

Kim EA, Kang SK. Historical review of the List of Occupational Diseases
recommended by the International Labour organization (ILO). Ann
Occup Environ Med. 2013;25(1):14.

Direction de I'Animation de la Recherche, des Etudes et des Statistiques
(DARES). 2006. Exposure to occupational risks—chemical products (in
French). https://dares.travail-emploi.gouv.fr/publications/les-expositions-
aux-risques-professionnels-les-produits-chimiques. Accessed 13 Mar
2022.

Guida F, Paget-Bailly S, Lamkarkach F, Gaye O, Ducamp S, Menvielle G,

et al. Risk of lung cancer associated with occupational exposure to min-
eral wools: updating knowledge from a French population-based case-
control study, the ICARE study. J Occup Environ Med. 2013;55(7):786-95.
Koo JW, Myong JP, Yoon HK, Rhee CK, Kim Y, Kim JS, et al. Occupational
exposure and idiopathic pulmonary fibrosis: a multicentre case-control
study in Korea. Int J Tuberc Lung Dis. 2017;21(1):107-12.

Paris C, Benichou J, Raffaelli C, Genevois A, Fournier L, Menard G, et al.
Factors associated with early-stage pulmonary fibrosis as determined by
high-resolution computed tomography among persons occupationally
exposed to asbestos. Scand J Work Environ Health. 2004;30(3):206—-14.
INRS. 2006. Occupational diseases tables: general regime table 30. Occu-
pational diseases caused by the inhalation of asbestos dust (in French).
https://www.inrs.fr/publications/bdd/mp/tableau?refINRS=RG%2030&
section=description-clinique. Accessed 13 Mar 2021.

Barber CM, Wiggans RE, Young C, Fishwick D. UK asbestos imports and
mortality due to idiopathic pulmonary fibrosis. Occup Med (Lond).
2016;66(2):106-11.

Lee SH, Kim DS, Kim YW, Chung MP, Uh ST, Park CS, et al. Association
between occupational dust exposure and prognosis of idiopathic pulmo-
nary fibrosis: a Korean national survey. Chest. 2015;147(2):465-74.

Cottin V, Martinez FJ, Smith V, et al. Multidisciplinary teams in the clinical
care of fibrotic interstitial lung disease: current perspectives. Eur Respir
Rev. 2022;31:220003. https://doi.org/10.1183/16000617.0003-2022.
Dodia N, Amariei D, Kenaa B, Corwin D, Chelala L, Britt EJ, et al. A compre-
hensive assessment of environmental exposures and the medical history
guides multidisciplinary discussion in interstitial lung disease. Respir Med.
2021;179:106333.

Wijsenbeek M, Cottin V. Spectrum of fibrotic lung diseases. N Engl J Med.
2020;383(10):958-68.

‘Institut national de la statistique et des études économiques (Insee).
2022. Highest degree by age and gender in 2021 (in French). https://
www.insee fr/fr/statistiques/2416872#figure1_radio2. Accessed 13 Mar
2022.

Walsh SLF, Wells AU, Desai SR, PolettiV, Piciucchi S, Dubini A, et al.
Multicentre evaluation of multidisciplinary team meeting agreement

on diagnosis in diffuse parenchymal lung disease: a case-cohort study.
Lancet Respir Med. 2016;4(7):557-65.

Cosgrove GP, Bianchi P, Danese S, Lederer DJ. Barriers to timely diagnosis
of interstitial lung disease in the real world: the INTENSITY survey. BMC
Pulm Med. 2018;18(1):9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 16 of 16

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/---safework/documents/publication/wcms_150323.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/---safework/documents/publication/wcms_150323.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/---safework/documents/publication/wcms_150323.pdf
https://dares.travail-emploi.gouv.fr/publications/les-expositions-aux-risques-professionnels-les-produits-chimiques
https://dares.travail-emploi.gouv.fr/publications/les-expositions-aux-risques-professionnels-les-produits-chimiques
https://www.inrs.fr/publications/bdd/mp/tableau?refINRS=RG%2030&section=description-clinique
https://www.inrs.fr/publications/bdd/mp/tableau?refINRS=RG%2030&section=description-clinique
https://doi.org/10.1183/16000617.0003-2022
https://www.insee.fr/fr/statistiques/2416872#figure1_radio2
https://www.insee.fr/fr/statistiques/2416872#figure1_radio2

	Role of the occupational disease consultant in the multidisciplinary discussion of interstitial lung diseases
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Results
	Occupational exposure
	Association of occupational exposure with ILD
	ILDs associated with occupational exposures
	Initial medical certificate
	Proposal of an alternative diagnosis

	Discussion
	Distribution of occupational exposures according to the type of ILD
	Estimation of the percentage of ILDs associated with an occupational origin
	Evaluation of the medico-social impact of the systematic addition of a specialised occupational interview
	Strengths and weaknesses

	Conclusions
	Acknowledgements
	References


