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Acids
", not specified Kipen, Blume et al. * 3; Case reports 4 5 4 4/4 nd 4/4 nd nd 1 fire inspector and 3 hazardous waste
1994 ( ) investigators exposed to fumes of acid drum
waste
" Brooks, Weiss et al. 3; Case report 1 1 17 + 17 11 nd nd Welder. Co-exposure to welding fumes
1985
", various Tarlo and Broder, 3; Case report 1 1 1 17 + xX* 7 x* nd Profession not mentioned. *Individual data for
1989 LFT/SFT not given
", " (hydrochloric, hydrofluoric, nitric, Musk, Peach et al. * 3; Survey 20 4 4 (20.0) 9/20 2/20 5/20 1/4 nd 20 Workers in a mineral analysis laboratory
perchloric, sulfuric) 1988
", glacial acetic Kern 1991 * 2-; Cross- 51 6 4(7.8)* 15/51 29.4 + 4/51 78| 9/24 375| nd nd Hospital employees exposed to spill. “Cases
64-19-7 sectional for RADS sign. dose-response related, OR for
RR in subjects with high exposure 9.8, ns
A Rajan and Davies 3; Case report 1 1* 17 x** nd nd nd Maintenance fitter exposed to massive spill.
1989 *Development of interstitial pneumonitis (P+);
**reversible FVC and FEV1 decline
" Kivity, Fireman et al. 3; Case report 1 1 11 11 1 nd 1 1 Cannery worker
1994
", hydrochloric Deschamps. Soler et 3; Case report 1 3 1 n + n n nd nd Profession not mentioned. Co-exposure to
7647-01-0 al. 1994 sodium hypochlorite. Resp. symptoms after 5
min inhalation; duration of asthma post
exposure > 2 years
Boulet 1988 3; Case report 1 1* n + n nd nd nd Pool cleaner; exposure to agent for 1 hour.
*Severe work-exacerbated asthma
Boulet 1988 3; Case report 1 1 n + 0/1* 7 nd 0/1* Cleaner. *LFT and SIC normal at examination
2 yrs post exposure
", sulfuric Gamble, Jones etal. | 2-; Cross- 248 25 13 13/248* 5,2 x** nd nd nd Lead acid battery workers.*"WRS (' wheeze')
7664-93-9 1984 sectional ns vs. controls; **individual data not given;
dose-response relationship ns
" El-Sadik, Osman et al. 3+; Survey 33 11 11/33* 33.3 x** nd nd nd Workers of battery manufacturing plants.
1972 *Cases defined as chronic bronchitis/chronic
asthmatic bronchitis; sign. higher prevalence
of cases in smokers (13/20) vs. non-smokers
(2/13). **Individual data not given, decline of
FEV1 and FVC ns vs. controls
Boulet 1988 3; Case report 1 1 11 01* i nd 0/1* Cleaner. *LFT and SIC normal at examination
2 yrs post exposure
Acid fluxes Gannon and Burge 3; Occupational 4 4 4 4/4 nd nd X X 4/500 OA cases in 1989-1991
1993 diseases statistics
(SHIELD)
Acrylates
", not specified Chatkin, Tarlo et al. 3; Occupational 2 2 2 2/2 + nd x* nd nd 2/469 asthma claims between mid 1984 and
1999 diseases statistics mid 1988, identified by retrospective review;
(WCB), survey *2/2 NSBHR+ and/or BD+
", alkyl cyanoacrylates Savonius, Keskinen et | g 3+; Case reports. 11 13 10 10/ 11 nd x* nd 10/11 1 6 3 Factory employees working with glue.
al. 1993 ( ) *Individual data not given.
"t Yacoub, Lemiére et al. 3; Case report 1 1 7 on nd nd n 1 Exposure while making miniature planes
2005
"t Nakazawa 1990 3; Case report 1 1 n on 71 nd 11* 1 1 Worker of hearing aids industry. *SIC done
twice on different days using "Aron Alpha".
"t Lozewicz, Davison et 3; Case report 1 1 n nd on 1 n 1 Forklift operator in loudspeaker production
al. 1985 industry
", cyanoacrylate glue Chan, Cheong et al. 3; Case report 1 1 1 n n nd n n 1 Door factory worker
1994
", " [loctite®] Toren, Jarvholm et al. | % 2-; Population 15 21 15 15 nd nd nd nd 15/251 OA in 1996 (physician-diagnosed).
1999 based case OR 1.8, sign.
referent study
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" Quirce, Baeza et al. 3; Case reports 2 2 2/2 0/2 12 2/2 2/2 2 2 Assembly operators in weather strips and
2001 rubber-processing factory
Lozewicz, Davison et 3; Case reports. 3 3 3/3 nd 073 nd 3/3 1 2 Solderer of electronic industry, 2 factory
al. 1985 workers assembling lampshades
" Kopp, McKay et al. 3; Case report 1 1 n on 7 nd n 1 Accountant and computer representative
1985 building remote control model airplanes
", mecrilate [methylcyanoacrylate] Weytjens, Cartier et 3; Case report 1 4 1 n on on nd n 1 Auto bodyshop worker. Preceeding rhinitis
137-05-3 al. 1999
" Savonius, Keskinen et 3; Case reports 4 2 2/4 nd x* nd 2/4 1 1 Factory workers: 1 working with glue, 1 in
al. 1993 manufacture of earplugs, 1 producing dental
fillings, 1 working with dentin primer.
*Individual data not given
" Lozewicz, Davison et 3; Case reports 1 1 11 on nd 11 1 Worker of instrument manufacture
al. 1985
", methacrylates Jaakkola, Leino et.al. | % 2-; Cross- 512 29 29 (5.7)* 26 51 x* x* nd nd 799 female dental assistants in Finland of
2007 sectional whom 512 were exposed. *sign. OR 2.76 for
risk of doctor-diagnosed asthma in the last 12
months vs. non-exposed group (n=287)
", methylmethacrylate Lozewicz, Davison et 3; Case report 1 2 1 n nd on nd 171 1 Dental assistant
80-62-6 al. 1985
" Pickering, Bainbridge 3; Case report 1 1 7 on nd nd n 1 Theatre sister handling bone cement
et al. 1986
Acrylic acid Savonius, Keskinen et 3; Case report 1 1 1 11 X x** nd 11* 1 Mechanic in paper mill. *SIC with ink
al. 1993 = containing acrylic acid (30%), hydroxy-
propanolic cid (30%), bronze powder (25%),
white spirit (4%), ethanol (10%); **Individual
data not given.
Airbag content Hambrook, Fink et al. 3; Case report 1 1 1 n + nd 1 nd nd Head-on motor vehicle accident
2006
Aluminum salt Simonsson, Sjéberg et| % 3+; Case series 19 19 19 19/19* 2/19*** 17/ 0/2** Aluminum salt workers. *Average of 4.1
al.fluoride: 7724-18-1 al. 1985 with follow-up 19%** months of exposure before having WRS; 2/19
al.sulfate: 10043-01-3 work-exacerbated asthma. **SIC done with al.
fluoride (1person) and al. sulfate. ***At follow-
up changes of LFT and NSBHR ns. Mean
aluminum dust exposure between 0.2 and 4
mg/m?
2-Aminoethanol Savonius, Keskinen et 3; Case report 1 1 1 11 nd []] 11 11 1 Cleaner. Subfebrile temperature 7h after SIC
[2-ethanolamine] al. 1994 -
Amino-ethyl-ethanolamine Pepys, Pickering et al. 3; Case reports 3 3 3 3/3 2/3 nd nd 3/3 1 2 Cable joiners
111-41-1 1972 -
3-Amino-5-mercapto-1,2,4-triazole |Hnizdo, Sylvain et al. * 3+; Survey of 106 6 6* (5,6) 6/106 5.6 X** 6/6 3/6 nd Chemical plant workers. Co-exposure to N-
16691-43-3 2004 ( ) Case series (2,6-difluorophenyl)-5-methyl-[1,2,4]triazolol
indentified by (1,5-a]pyrimidine-2-sulfonamide); *6/106
System of physician-diagnosed OA; *individual data not
Occupational N
Risks (SENSOR) given
Ammonia * 215
7664-41-7
Ali, Ahmed et al. 2001 2-; Cross- 73 x* 33/73 452 x* nd nd nd Ammonia workers. *FEV1 sign. reduced in
sectional symptomatic nonsmokers and high
cumulative exposure group (> 50 mg/m3-of
air-years) vs. controls, individual data not
" given
" Reinisch, Harrison et 3+; Occupational 7 7 77 (+) x* nd nd nd 7/430 new-onset asthma in 1993-1996.
al. 2001 diseases statistics *Individual data not given
(SENSOR),
survey
International Archives of Occupational and Environmental Health, X. Baur, H. Vellguth, M. Velasco Garrido
Ordinariat und Zentralinstitut fir Arbeitsmedizin und Maritime Medizin Hamburg, baur@uke.de 2

MK: 22.11.2011



Online Resource "Results" ESM 2, Table F

Irritants reported to cause OA or occupational COPD, Bronchial Asthma and COPD due to Irritants in the Workplace — an evidence-based Approach

Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" de la Hoz, Schlueter 3; Case reports 3 3* 3/3 + 3/3 7n nd nd Factory worker, engine testing operator, truck
et al. 1996 driver. Exposure to massive leaks of
refrigerators/spill of tank. *Development of
restr., COPD and small airway disease over
the years after accident

", fumes Bernstein and 3; Case reports 4 4 4/4 + 1/4 3/3 nd nd Profession not mentioned. Massive accidental

Bernstein 1989 exposure, 4/4 P+, resp. symptoms persisted
for 12-32 months

" Leduc, Gris et al. 1992 3; Case report 1 1 11 + 11 nd nd nd Solderer of industrial butter plant. Massive

with 12 year accidental exposure; P+; persisting severe
follow-up airflow obstruction over 12 years

" Flury, Dines et al. 3; Case report 1 1 i + 11 nd nd nd Profession not mentioned. Pulmonary edema

1983 with acute pulmonary distress after massive
exposure

Ammonium chloride (triple salt) Weir, Robertson et al. 3; Case report 2 2 2 2/2 2/2 22 22 n 1 1tin maker, 1 car radiator repair man; use of

12125-02-9 1989 s. Soldering soft corrosive soldering fluxes. Co-exposure

flux to zinc chloride (see also zinc chloride). Also
2/2 SIC+ with soldering flux (2 immediate)

Ammonium thioglycolate Gelfand 1963 3+; Case series 14 10 10 14/14 nd nd nd 10/10* i .

5421-46-5 - 14 subjects exposed in the beauty culture
industry. Co-exposure to monoethanolamine
and ethylene diamine; *individual reaction
type not given

Amprolium hydrochloride Greene and 3; Case report 1 1 1 11 + on nd nd i 1 Worker of poultry-food additive manufacturing

137-88-2 Freedman 1976 = (Pancoxin). Massive accidental exposure

Anhydrides

Baur, Czuppon etal. |4 2-; Cross- 92 10 8*(8.7) 18/ 92 11/90 4/90 nd nd Chemical workers. *8/18 dyspnoeic subjects
1995 sectional with with sign. obstr.; 15/92 spec. IgE+
follow-up of cases
", various
" Drexler, Weber et al. 3+; Survey 110 2(1.8) 14/ 110 nd nd nd 2/8* Employees of epoxy resin plant. *Individual
1994 reaction type not given; 16/109 spec. IgE+

", dioctyl phthalate Cipolla, Belisario et al. 3; Case report 1 1 1 11 11 11* Bottle stopper production worker. *SFT+:

117-81-7 1999 = immediate

", hexahydrophthalic Chee, Lee et al. 1991 3; Case report 1 1 1 11 on nd 11 7 1 Laboratory technician. *SFT done over one

37226-48-5 month

", himic Rosenman, Bernstein 3+; Survey 20 3 3*(15.0) 3/20 nd nd nd nd Chemical plant workers. 3/20 wheezing and

2746-19-2 etal. 1987 spec. IgE+; 7/20 rhinitis

", maleic 108-|Lee, Wang et al. 1991 3; Case report 1 4 1 11 on 1 nd 11 1 Assistant technician in chemical plant

31-6

" Graneek, Durham et 3; Case reports. 4 3 x* x* 3/3 x* 3/4 3 Profession not mentioned. *Individual data not

al. 1987 given

", methyltetrahydrophthalic Nielsen, Welinder et 3; Case report 1 1 1 71 on 11 nd nd Worker of plastic manufacturing factoy. SPT+

26590-20-9 al. 1989 = and spec.|gE+. resp. symptoms exposure

", phthalic anhydride Nielsen, Welinder et | g% 2-; cross- 60 30 5*(8.3) 5/60 nd nd nd nd Workers of plants producing alkyde and

85-44-9 al. 1988 sectional unsaturated polyester resins. Average conc.
0.4 mg/m?3, peaks 6.6 mg/m3; *all cases in
high exposed group; 7/60 chronic bronchitis
(6/7 heavily exposed); 4/60 spec. IgE+,
exposure-related

Wernfors, Nielsen et 3+; Survey 118 21(17.8) 21/118 8/ 55 7/36 nd 2/2 2 Workers of plants producing alkyde and/or

al. 1986 unsaturated polyester resins. Average conc. 3
13 mg/m3. 3/37 skin scratch test +; 4/54 spec.
IgE+
Frans and Pahulycz 3; Case report 1 1 n + on 7 nd nd Tanker driver exposed to massive spill. At
1993 follow-up after about 1.5 years asymptomatic
and NSBHR-
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Fawcett, Newman 3; Case reports 5 2 5/5 2/5 nd nd 2/5 2 Workers of plastic and paint industry
Taylor et al. 1977
Maccia, Bernstein et 3; Case report 1 1 17 nd nd nd n 1 Chemical foreman. SPT+; spec. IgE+
al. 1976
", pyromellitic dianhydride Meadway 1980 3+; Case series 7 2 2 217 0/7 nd 2/4* nd Employees working with epoxy resins. *SFT
89-32-7 = done while exposed to a.) already mixed and
b.) while mixing adhesives (a.1 immediate
with FEV1 of 15% decline, b.1 late with FEV1
of 18% decline)
", tetrachlorophthalic anhydride Venables, Topping et | % 3; Survey with 330 24 9" (2.7) 9%/330 2.7 nd nd nd nd Factory workers.*9/396 WR chest symptoms,
117-08-8 al. 1985 follow-up not related to IgE+; 24/300 IgE+, related to
smoking
Howe, Venables et al. 3+; Case series 7 4 77 0/7 nd nd 4/4 2 2 Factory workers with epoxy resin systems.
1983 7/7 spec. IgE+
Venables, Topping et 3+; Case series 7 7 77 0/7 5/5 nd nd Factory workers with epoxy resin systems. 4
al. 1987 with follow-up yrs follow-up; 7/7 spec. IgE+ and SPT+;
persistent asthmatic symptoms over 4 years
in spite of avoidance
Schlueter, Babaszak 3+; Case series 5 4 5/5 3/5 7 nd 3/5 1 2 5 plastic industry workers
etal. 1978
", benzene-1, 2, 4- tricarboxylic acid 1,2- |Grammer, Zeiss et al. | g% 2-, Case control 80 43 12* 12/80 15.0 12/80* 15.0 nd 12/80* 15.0! nd Workers of TMA manufacturing plant.
anhydride [trimellitic anhydride] 2000 study *Individual data not given for LFT/PFT. 17/80
552-30-7 positive for late resp. systemic syndrome.
Difference in frequency of any HLA antigens
vs. controls ns
" Grammer, 2-; Survey with 286 14* (4.9) 14*/286 4.9 x** nd nd nd Workers of TMA manufacturing industry.
Shaughnessy et al. follow-up Average conc. < 0.00045-1.7 mg/m@. *14/286
1999 developed TMA-related resp. symptoms
within 3 years; **Individual data not given ;
18/286 spec. IgE+; IgG sign. disease- and
exposure-related
Grammer, 2-; Cross- 119 10%(9,1%) X x** x* xX** X Workers of TMA factory. *Individual data not
Shaughnessy et al. sectional with 5- given, details of investigation see study
1998 year follow-up above. **Before follow-up, 3 subjects with OA,
additionally 7 new OA cases within follow-up;
9/10 spec. IgE+
Zeiss, Patterson et al. 3+; Case series 14 6" 14/14 nd nd nd 7 1 Chemical plant workers. 2/14 asthma-rhinitis
1977 syndrome (mediated by spec.IgE for TMA
hapten), *4/14 late-onset asthma, 2/14 both
diseases; 6/14 irritant syndrome; 3/14 spec.
IgE+
Fawcett, Newman 3; Case report 1 1 171 171 nd nd n 1 Maintenance fitter
Taylor 1977
Aziridine, polyfunctional (dust) Kanerva, Keskinen et | 74 3+; Case series 9 8 7 7/9 nd 2/9 nd 7/9 1 5 1 5 parquet vamishers, 1 spray painter, 2
64265-57-2 al. 1995 ( ) painters, 1 sales agent. 3 subjects also
dermatitis. 4/7 SIC+ also SPT+;4/7 SIC+ with
rhinitis
" Leffler and Milton 3; Case report 1 1 17 17 n o1 nd Spray painter. *5% across-shift drop in PEF
1999 rate; contact dermatitis
Azobisformamide Slovak 1981 * 3+; Survey 151 36 28* (18.5) 28/ 151 0/28 13/28 464 0/ 11 nd Profession not mentioned. Average conc. 2-5
[azodicarbonamide] mg/m? .*Asthma type at onset of symptoms: 6
123-77-3 immediate, 16 late, 6 dual
" Kim, Cho et al. 2004 3; Case report 1 1 n n il 0/1 n 1 Factory worker. Resp. symptoms after a
latency period of 7 years; SPT negative
" Normand, Grange et 3; Case reports 4 4 4/4 1/2* nd nd 2/2 1 1 Workers of plastic industry. *For 2/4 subjects
al. 1989 individual data not given.
" Valentino and Comai 3; Case report 1 1 n on nd nd n 1 Factory worker
1985
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" Malo, Pineau et al. 3; Case reports. 2 2 2/2 2/2 2/2 nd 2/2 1 1 Profession not mentioned
1985
Benzalkonium chloride (fumes) Purohit, Kopferschmitt-| 3; Case report 3 4 3 313 nd 2/3 3/3 3/3 3 Medical, surgical and paediatric nurses
8001-54-5 Kubler et al. 2000
" Bernstein, Stauder et 3; Case report 1 1 171 nd nd nd 7 1 Worker in cleaning products manufacturing
al. 1994
1, 2-Benzisothiazoline-3-one Moscato, Omodeo et 3; Case report 1 1 1 11 on on nd 11 1 Worker of chemical factory
(fumes) 2634-33-5 al. 1997
Bisulfite, SO2 Kipen, Blume et al. 3; Case report 1 1 1 7n 7n nd 7 nd Profession not mentioned
S02: 7446-09-5 1994
Bleaching agent (fumes) Boulet 1988 3; Case report 1 1 1 17 + 11 17 nd nd Acute accidental exposure to fumes, with low
= density phosphate, sodium metasilicate,
chloride 18%. Patient tested 6 years after
accident
Bromine, hydrobromic acid Burns and Linden 3; Case reports. 2 2 2/2 2/2 + nd 2/2 nd nd Non-occupational exposure during single hot
1997 tube bathing for 5-10 min
Bromochlorodifluoromethane Matrat, Laurence et al. 3; Case reports 4 3 3 2/4 + 4/4 4/4 nd nd Accidental release of fire extinguisher
(Halon 1211) 2004 = content. 1/4 subjects with exacerbated
353-59-3 asthma
Bromotrifluoromethane de la Hoz 1999 3; Case report 1 1 1 17 + 11 11 nd nd Accidental exposure to fumes, caused by leak
(Halon 1301) = of a tank (belonging to a fire extinguishing
75-63-8 system). Obstructive lung patterns for > 7
years; BD+
Cadmium (fumes) Davison, Fayers et al. | % 2-; Cross- 101 236 33* (32.7) 33/101 | 32.7 33/77 428| nd nd nd Cadmium workers. *33/101 FEV1 or
7440-43-9 1988 sectional FEV1/VC sign. reduced (average 30% below
predicted), cumulatively dose-related; lung
function and chest X-ray indicate emphysema
in 14/75
" Chan, Poh et al. 1988 2-; Cross- 44 ** 14***, 131.8; 6/44; 13.6; nd nd nd Battery workers. Data consisting of previous
sectional with 3- 3)* 6.8 (3/44)* (6.8)" and *current results (3 years later, see in
year follow-up * brackets). sign. reduction of cadmium in-air-
levels acchieved; sign. reduction of resp.
symptoms and sign. improvement of LFT.
**Asthma was not a spec. target. ***Definition
of WRS not specified
" Leduc, Francquen et 3; Case report 1 1 17 i nd nd nd Furnace worker producing cadmium salts and
al. 1993 -oxides. Chest X-ray and lung funcion
indicates emphysema. Severe impairment of
symptoms within 10 years of follow-up.
Additional development of pulmonary adeno-
carcinoma
" De Silva, Donnan et 3+; Case series 11 2* 3/6 4/11 nd nd nd Workers of cadmium pigment manufacturing
al. 1981 plant. *Asthma cases with moderate and
severe emphysema. 6/12 with chronic
cadmium poisoning, of these 2/6 with asthma
and LFT+
Calcium Carbonate [chalk powder] |Bohadana, Massin et | % 3+; Cross- 158 5/158 3.0 x* nd nd nd Workers of chalk powder plant. sign. highest
al. 1996 sectional FEV1/FVC decline in workers of chalk
sacking correlated with sign. dose-response
relationship, *individual data not given
Calcium oxide Tarlo and Broder 1989 3; Case reports 2 2 2 2/2 x* 22 nd nd Profession not mentioned. Persistent
1305-78-8 = asthmatic symptoms for 1.5 to 3 years; 1/2 co-
exposed to welding fumes; *individual data for
not given
Captafol Royce, Wald et al. 3; Case report 1 1 1 7 on 11 nd 11 1 Chemical worker
(chlorinated thiocarboximide fungicide) 1993
2425-06-1
Cement dust (see also chromate) *% 2267
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" Mwaiselage, Bratveit 2-; Cross- 117 22* (18.8) 22/117 18.8 22/117 188 nd nd nd 117 cement workers vs. 105 controls. *22/117
etal. 2005 sectional COPD (18.9% vs. 4.8% of controls), sign.
dose-response relationship for asthma
symptoms (10mg/m? daily for 2 2 years) and
the risk of developing COPD (10mg/m? daily
for 2 10 years)
" Yang, Huang et al. 2-; Cross- 412 36/412 8.7 x* nd nd nd 412 portland cement workers vs. 179
1996 sectional controls. Dyspnea sign. increased (8.7 vs.
7.2% of controls); wheezing also sign.
increased (7.6 vs. 6.2% of controls); *LFT
sign. reduced (FVC, FEV1, FEF50, FEF75)
with individual data not given
" Abrons, Petersen et 2-; Cross- 2738 112* (4.1) 148 54 x* nd nd nd Cement workers. *COPD inreased (4.1% vs.
al. 1988 sectional 3% of controls);**dyspnea sign. increased
(5.4% vs. 2.7% of controls); no sign. lung
function changes, individual data not given
" Fell, Thomassen et al. 3+; Cross- 119 17 (14.3)* 32/119* x* nd nd nd Former Portland cement workers . *14.3%
2003 Sectional COPD cases with mean reduction of
FEV1/FVC of 74.3%, sign.; prevalence of
COPD ns vs. controls (exposed to ammonia,
high risk of confounding) ; **attacks of
dyspnea selected as asthma symptoms
" Al-Neaimi, Gomes et 3+; Cross- 67 4/67 6.0 x** nd nd nd 67 cement workers vs. 134 controls. *4/67
al. 2001 sectional asthma symptoms (6% vs. 3% of controls);
9/67 bronchitis; other chronic resp.
symptoms: dyspnea 14/67 (20.9% vs. 4.5%).
**individual data not given
" Ali, Ballal et al. 1998 3+; Cross- 149 nd x* nd x* nd Cement factory workers. *Sign. post-shift
sectional reduction in FEV1, FEV1/FVC, FEF25-75
with exposure related decreases compared to
controls.
" Kalacic 1973 3+; Cross- 847 95* (11.2) 95 1.2 nd nd nd nd Cement workers. *COPD sign. increased
sectional (11.2% vs. 4.3% of controls); wheezing sign.
increased (7.4% vs. 3.7% of controls, more
pronounced in smokers); *high risk of
selection-bias/ confounding because study
based on questionnaire
" Mengesha and Bekele 3+; Comparative 53 17**(32.1) 17/53 321 x* nd nd nd Workers of a cement factory. 14/53 chronic
1998 survey bronchitis; *individual data not given; high risk
of confounding and selection-bias, because
inadequate description of controls and
**asthma diagnose based on questionnaire
(32.1% vs. 8.5% of controls, ns)
" Prezant, Weiden et al. 3+; Cross- 348 55/ 348 15.8 x* nd nd nd Portland cement workers; asthma symptoms
2002 sectional sign. dose-response related; *individual data
not given; high risk of confounding and
selection bias.
" Lockman, 2002 3; Case report 1 1 n nd nd nd nd Leather tanning worker. SPT+ with potassium
dichromate
" de Raeve, 3; Case report 1 1 11 on 7 1/ 1% 1/1* 1 Floorer. *SIC with potassium
Vandecasteele et al. dichromate;**SFT done for 50 days (17 days
1998 at work, 33 days off work); first symptoms
after 34 years of exposure
" Leroyer, Dewitte et al. 3; Case report 1 1 11 nd 7 nd 1/1* 1 Roofer. *SIC with potassium dichromate
1998
" Shirakawa and 3; Case and 1 1 n nd nd nd n 1 Worker of metal plating factory. Spec. IgE+
Morimoto 1996 control
Chloramine T (powder dust) Bourne, Flindt et al. * 3+; Case series 7 20 7 77 nd nd nd nd Brewery workers. Recovery after removal; 7/7
7080-50-4 1979 ( ) SPT+ done with clortol
" Feinberg and Watrous 3+; Case series 6 6 6/6 (+)* nd nd nd nd Co-exposure to halazone; *1/6 RADS
1945
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Kujala, Reijula et al. 3; Case report 1 1 n 17 7n nd n 1 Cleaner
1995
" Jouannique, Pilliere et 3; Case reports. 2 2 2/2 1/2* 1/2* nd 11 1 Laboratory workers. *1/2 with normal LFT
al. 1992 only nasal provocation test (positive)
" Dijkman, Vooren et al. 3+; Case series 5 4 4/5 1/5 nd nd 3/3 1 2 2cleaners, 2 technicians, 1 nurse. 4/4 SPT+
1981
Chlorhexidine Waclawski, McAlpine 3; Case reports 2 2 2 212 0/2 1/2* 1/ 2% 1/2* 1 1 nursing auxiliary with *"NSBHR+ and FEV1
55-56-1 et al. 1989 decline of 13% after SIC; 1 midwife with
**SIC+ and **SFT+
Chlorine *% 299
7782-50-5
" Glindmeyer, 2+; Retrospective 19601 226 x* nd nd nd nd Workers of U.S.pulp/ paper mills (RR 1.3,
Lefante et al. 2003 cohort study sign. for new asthma cases).*Individual data
not given.**Annual incidence 0.16 vs. 0.13%
of controls. Additionally 5/447 new asthma
cases in group of gassed (highly exposed)
workers
" Andersson, Olin et al. 2-; Cross- 385 12 53/345 15.3 nd nd nd nd *99 workers of paper department and 210
2003 sectional workers of bleachery department exposed to
gassing (CI2/CIO2, also to SO2). HR 5.6,
sign., for gassing as a strong risk factor of
asthma
" Gautrin, Leroyer et al. 2-; Cross- 239 9" (3.8) 38/239" 15.9 X X nd nd **38/239 workers from the smelting area with
1995 sectional accicental puffs over a 3 year period. *9/239
current asthma; ***LFT (FEV1, FVC,
FEV1/FVC) and NSBHR sign. lower and
increased respectively in group with >10
puffs compared to other exposed groups;
3/239 chronic bronchitis
" Bhérer, Cushman et 3+; Survey with 64 29*** (45.3) 58/ 64 90.6 (+)* 15/ 314 29/ 569 nd nd 289 contruction workers. After multiple
al. 1994 follow-up 51** 51** exposures, *71/289 with resp. symptoms and
possible RADS; at follow-up 18 to 24 months
**51/58 symptomatics underwent pulmonary
testing; ***29/51 with obstr. and/ or NSBHR+
" Leroyer, Dewitte et al. 3+; Longitudinal 13 3 13/13 (+) 1/13* 2/13* nd nd 13/278 workers of metal production plant with
1998 study with follow- accidental exposure. *3/13 transient FEV1 or
up of case series NSBHR deterioration
" Chatkin, Tarlo et al. 3+; Occupational 5 5 5/5 () nd x* nd nd 5/469 asthma claims between mid 1984 and
1999 diseases statistics mid 1988 identified by retrospective Review.
(WCB), survey *All 5 cases accident-related with BD+ and/or
NSBHR+; **1/5 RADS
" Chester, Gillespie et 3; Survey 58 2 34/58 58.6 2/58 34 nd 2/2 nd 139 men of a chlorine gas-production plant
al. 1969
" Ferris, Burgess et al. 3+; Survey 147 8* 13/67 19.4 nd nd nd nd Pulpmill workers. Co-exposure to sulphur
1967 dioxide. *7 COPD, *1 asthma (physician-
diagnosed)
" Lemiére, Malo et al. 3; Case report 1 1 11* + 11 1 nd 1 1 Worker of water-filtration plant.*Persistent
1997 symptoms and steroid medication until 5
months after accidental inhalation; P+
" Tarlo and Broder 1989 3; Case report 1 1 n x* 7 x* nd Profession not mentioned.
Persistent asthmatic symptoms for 6 months;
*individual data for LFT/SFT not given.
" Schonhofer, Voshaar 3; Case reports 3 3 3/3 + nd 3/3 nd nd Policemen exposed to chlorine gas spill. resp.
et al. 1996 symptoms > 2.5 years
Chlorofluorocarbons Piirila, Espo et al. 3+; Case series 7 3 3 5/7 + 0/7 3/7 nd nd 6 restaurant employees and 1 refrigerator
(degradation products) 2003 maintenance worker; refrigerator fluid spill
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
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nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)

Chromate (not specified) * 38

[see also cement] ( )

" Olaguibel and 3+; Case series 5 5 5/5 nd 3/5 nd 5/5* 1 2 2 2workers of concrete industry, 1 tanning, 1

Basomba 1989 metal plating, 1 construction worker. *SIC
done with potassium dichromate

" Onizuka, Tanabe et al. 3; Case report 1 1 n 11 nd nd 11 Stone mason. *individual data not given.

2006 **SIC done with chrome dust, reaction type
not given; asthma onset after 8 years of
exposure, contact dermatitis after 3 years;
SPT+/spec IgE+ to potassium dichromate
and nickel sulfate

Fernadez-Nieto, 3; Case reports 4 4 4/4 0/4 4/4 nd 4/4* 1 2 1 2 electro-plating, 1 welder, 1 cement worker.

Quirce et al. 2006 *SIC done with potassium dichromate. 3/4 co-
exposure to nickel with 2/3 SIC+ to nickel. 2/4
SPT+ to chromium and nickel

" Sastre, Fernandez- 3; Case report 1 1 17 17 n 171" 1 Electro-plating employee. Co-exposure to

Nieto 2001 nickel sulfate, gold and silver. SPT+ to NiSO4
and potassium dichromate. *SIC done with
potassium dichromate, additionally SIC+ to
NISO4 (dual reaction type)

" Nagasaka, Nakano et 3; Case report 1 1 17 + nd 1 nd 1 1 1 worker with accidental exposure of a

al. 1995 chrome pellet manufacturing plant. 1/1 SPT+
to potassium dichromate

" Park, Yu et al. 1994 3; Case reports. 4 4 4/4 nd 3/4 2/2 4/4* 1 3 2 metal plating, 1 construction worker, 1
worker of cement industry. *SIC done with
potassium dichromate

" Novey, Habib et al. 3; Case report 1 1 n n nd nd 11* 1 Metal plating worker. SIC done with chromium

1983 sulfate, additionally SIC+ to nickel sulfate
(late reaction type)

" Joules 1932 3; Case report 1 1 n nd nd nd nd Chromium plating. Asthma with subsiding
dermatitis; *1/1 SPT+ with potassium
dichromate

" Bernstein and Merget 4; Review 20 20 20/ 20 nd 20/ 20 nd 20/20 7 4 9

2006

Cleaning agents * 2267

", (not specified) Mirabelli, Zock et al. 2-; prospective 60* 7 (11,7) 7 11,7 nd nd nd nd Nurses or nurses related occupations.

2007 cohort study Population-based study in the Communitty
Respiratory Health Survey (ECRHS Il).
*60/332 nurses exposed to ammonia and/ or
bleach with new onset asthma (RR 2.16,
sign.)

Massin, Hecht et al. 2-; Cross- 175 x* 12/175 25/ 32/ nd nd Food industry cleaners. *Results vs. controls

2007 sectional 175* 165* ns; exposure mainly to chlorine and nitrogen
trichloride; sign. dose-response relation
between upper resp. symptoms and exposure
level

Medina-Ramén, Zock 2-; Nested case 40 x* 24/ 40 2/35** 4/22*  18.2 nd nd Workers of different cleaning professions.

et al. 2005 control *22/40 cases tested for BHR, not clear if
cases with NSBHR+ additionally asthma
symptoms; **2/35 COPD cases, not clear if
work-related; asthma symptoms associated
with high level ammonia exposure (OR
3.1,sign.)

" Medina-Ramén, Zock 3+; Cross- 4521 x* 12.0% nd nd nd nd 593 women (13%) employed in domestic

et al. 2003 sectional vs. cleaning work. *Inadequate, because cases

5.0%** not given, asthma sign. more prevalent than
in non-cleaning workers (OR 1.46);
**prevalence of WR resp. symptoms in
cleaning workers 12% vs. 5% in non-cleaning
workers
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"" Rosenman, Reilly et 3+; Occupational 236 236* 236/236 (+)* X*** nd nd nd *236/1915 OA cases 1993- 2001. 189 new-
al. 2003 diseases statistics onset asthma including **42 cases of RADS;
(SENSOR) ***individual data not given
Reinisch, Harrison et 3+; Occupational 22 22 22/ 22 x* nd nd nd 22/430 new-onset asthma in 1993-1996.
al. 2001 i tatist *Individual data not given.
(SENSOR),
survey
Kipen, Blume et al. 3; Case report 1 1 n x* nd nd nd Profession not mentioned. Low dose irritant-
1994 induced asthma; “BD+
Tabar, Alvarez 1998 3; Case report 1 1 n on il nd nd Worker of bottle-filling process with cleaning
agents. Low dose irritant-induced asthma. At
follow-up 6 months after leaving the
workplace cessation of symptoms and
NSBHR
", detergents Murphy, Fairman et al. 3; Case report 1 2 1 n n nd nd nd Housewife. Symptoms started 6-8 weeks after
1976 = mixing several cleansing agents to unstop a
kitchen drain
Mapp, Pozzato et al. 3; Case report 1 1* 17 nd 11 nd nd *22 year old cleaner with preexisting asthma.
2000 Immediate-onset asthma followed by toxic
lung oedema
Cobalt *%k 278
7440-48-4
" Linna, Oksa et al. 2-; Case-control 110 15* 15/ 110 0/ 110 nd nd n Cobalt production workers. Co-exposure to
2003 nickel; *15/110 suspected asthma cases by
questionnaire (sign.), high risk of confounding
" Kusaka, Iki et al. 1996 2-; Cross- 345 x* 41/317** 129 nd nd nd nd Former and current hard metal industry
sectional workers. *Asthma cases were not a spec.
target. **Low cobalt concentration
(<50micg/m3) as a sign. risk factor. Relation
between sensitivity to cobalt and asthmatic
symptoms not sign.
" Kennedy, Chan- 2-; Cross- 118 x* 11/118** 9.0 18/118* 153 nd 12/118* nd Saw filers.*Asthma cases were not a
Yeung et al. 1995 sectional ** bl specified target; **wheezing sign. related to
work; ***sign. FEV1<80% only for tungsten
carbide wet grinding (current job) with
average cobalt exposure of 5,6micg/m3.
****sign. FEV1 drop >5% average change
" Sprince, Oliver et al. 2-; Cross- 1039 x* 113/ 109 209/ nd nd nd Tungsten carbide production workers. *WR
1988 sectional 1039** 1039* wheezing dose-response related
(Cobalt>50micg/m?, OR 2.1, sign.); **workers
with asthma symptoms more affected with
obstr., but no further specification
" Roto 1980 2-; Case referend 21 6 21/21 x* X nd 6/ 15** Cobalt industry workers. *For a case definition
study either LFT+ and/or NSBHR+; **5/6 SIC with
cobalt chloride, 1/6 SIC with cobalt dust,
individual reaction types not given
" Pisati and Zedda 1994 3+; Case series 9 9 9/9 5/9 9/9 nd 9/9 8 1 9 cobalt industry workers.
with follow-up 3 year follow-up: 1/9 still exposed (with
obstr.), 7/9 NSBHR+, 1/1 SIC+ (late reaction
type)
" Shirakawa, Kusaka et 3+; Case series 8 8 8/8 8/8 7/8 nd 8/8* 2 4 2 Workers in shaping, grinding, sintering. *SIC
al. 1989 with cobalt chloride; 4/8 IgE+
" Shirakawa, Kusaka et 3+; Case series 12 12 12/12 nd nd 12112 12/12* 5 4 3 Workers in grinding, sintering, powdering.
al. 1988 *SIC with cobalt chloride; 6/12 spec.IgE+
" Shirakawa, Kusaka et 3+; Case series 8 8 8/8 8/ 8* 7/8 nd 8/8** 3 3 2 Hard metal plant workers. **SIC with cobalt
al. 1990 chloride; *NSBHR before SIC with nickel; 6/8
SPT+; 5/8 spec.IgE+; co-sensitization to
nickel sulfate
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" Gheysens, Auwerx et 3; Case reports 3 3 3/3 1/3 2/3 nd 3/3* 1 2 Diamond workers. *SIC done with cobalt
al. 1985 powder
" Gannon and Burge 3; Occupational 4 4 4/4 nd nd X X 4/500 OA cases in 1989-1991
1993 diseases statistics
(SHIELD)
Baik, Yoon et al. 1995 3; Case report 1 1 17 on 7 nd n 1 Worker of glassware factory. After SIC also
systemic response
" Wilk-Rivard and 3; Case report 1 1 n nd nd 7n nd Diamond grinder
Szeinuk 2001
" Krakowiak, Dudek et 3; Case report 1 1 11 11 7 1/1* 1 Diamond polishing disc former. SIC with
al. 2005 cobalt chloride; SPT+ with cobalt chloride
Bernstein and Merget 4; Review nd X nd x* Largest work population in hard metal
" 2006 industry; *SIC+ (mostly late)
Coffee, green (dust) Jones, Hughes etal. | % 2-; Cross- 372 13 7(1.8) 10/372 2.6 x* nd nd nd 7/372 new onset asthma; *exposure-time-
1982 sectional related FEV1 decline; 35/362 SPT+; 24/331
IgE+
" Zuskin, Kanceljak et 3+; Case series 9 4 9/9 2/9 nd nd 4/9 4 9 coffee industry workers; SIC done with
al. 1985 aqueous extract; 5/9 symptomatics SPT+; 4/9
BD+
", " (roasted) Lemiere, Malo et al. 3; Case report 1 1 11 n nd 7n n 1 Factory worker (at machine roasting green
1996 coffee beans). Asthma symptoms after 3-4
years of work. SPT+, spec.IgE+ for roasted
coffee beans
"t Johansen and Viskum 3; Case report 1 1 n n nd 1 nd Worker in coffee-roasting establishment.
1987 Spec.IgE+, SPT+
Construction work (dust, agent not |Sauni, Oksa et al. *% 2+; Retrospective 7513 2179 133 x* x* x* x* X* Contruction workers (CW) with new OA
specified) 2003 cohort study between 1991-1995 in Pikanmaa region of
Finland from register of *Employment
Pension Fund of CW and hospital records.
OR for OA of male and female workers:
1.81, sign. and 2.5, sign. respectively
(compared with Pirkanmaa population);
annual incidence 3730/1.000.000
" Ulvestad and Lund 2+; Prospective 212 30 (14.2)* 56/212 X nd nd nd Tunnel workers. *COPD cases: 14.2% vs. 8%
2003 cohort study of controls with OR 2,5, sign.; **Mean FEV1
decline 74.4% for exposed, individual data not
given
" Bergdahl, Torén et al. 2+; Prospective 200.735 (10.7% overall/ x* x* nd nd nd Contruction workers exposed to different
2004 cohort study 52.2% never- agents (inorganic dust, irritants, fumes, wood
smokers)* dust). *COPD cases within the follow-up 1971-
1999; ** individual data not given; increased
mortality rate from COPD, except for wood
dust, RR 1.12, sign. (n=523)
" Oliver, Miracle- 2-; Cross- 389 16 (4.1)* 48/389 12,3 16/330 4.1 nd nd nd Contruction workers (laborers, tunnel
McMahill et al. 2001 Sectional workers, operating engineers). *Not clear, if
obtruction correlates with WRS.
Cotton dust, raw *[% 2124
CNT 750 [ ]
(see also endotoxin)
" Christiani, Wang et al. 2+; Prospective 447 (25%-33%)* x* x** nd nd nd 15-yr follow-up of 447 cotton textile workers.
2001 cohort *25-33% chest symptoms; 67/447 dyspnea;
**across-shift FEV1 decline is correlated with
longitudinal FEV1 decline, also FVC decline
A Latza, Oldenburg et 2-; Cross- 150 12** (8.0) 12/150 8.0 X 12/ 135 x* nd Cotton-spinning mill workers. *74/74 subjects
al. 2004; Oldenburg, sectional 74** with sign. FEV1/FVC% declines across-shift
Latza et al. 2007 and current endotoxin exposure-related;
**sign. NSBHR+ increase across-shift;
***individual data not given
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"t Hayes, Ye et al. 1994 2-, Cross- 355 x* X X nd X nd Workers of textile cotton industry. *Asthma
sectional cases not mentiontioned; **sign. elevation of
resp. symptoms (chronic cough 18.3%,
chronic bronchitis 21.7%); *** in baseline
preshift ns; ****sign. FEV1, FVC mean decline
across-shift (-2.07 vs. 0.05%) and also sign.
in FEF25-75 (-0.03 vs. 0.18)
" Woldeyohannes, 2-; cross-sectional 595 64 (10.8) 64 10.8 x* nd X nd Cotton mill workers. *Individual data not
Bergevin et al. 1991 given; **dose-response relationship across-
shift ns; duration of exposure over years with
prevalence of asthma sign. correlated; 100/
595 cases with byssinosis
", yarn Toren, Balder et al. 2-; Case control 22 22 X* X* x* nd nd 22/294 OA cases in 1996 (textile factory
1999 workers) with OR 1.9, sign.; *individual data
not given
Rylander and 2-; Cross- 35 nd x* 0/34** nd nd Textile cotton workers. **Decline of FEV1
Bergstrém 1993 sectional >20,0% ns, 4/34 >10% FEV1 decline after
NSBHR testing NSBHR. FEV1 decline dose-
response related to endotoxine
" Wang, Pan et al. 2003 3+; Longitudinal 225 x* x** X X nd Cotton mill workers. 31/101 SPT+(atopics);
study with 18 *asthma or asthma symptoms were not a
months follow-up. specific target; **sign. longitudinal decline in
FEV and FVC in overall group (atopics/ non-
atopic) after 12 and 18 months of follow-up;
***sign. FEV1 decline at highest methacholine
dose in atopics after 18 months; ****trend of
greater FEV1 decline cross shift in atopics.
", yarn Mengesha and Bekele 3+; Comparative 91 4 (26.4) 24/91 26.4 x* nd nd nd Workers of a cotton-yarn factory. sign.
1998 survey prevalence of 24/91 subjects with asthma
symptoms (26.4% vs. 8.5% in controls) and
25/91 (27.5% vs. 9.5) with chronic bronchitis;*
individual data not given
" Li, Zhong et al. 1995 3+;Longitudinal 110 nd nd x* X nd Cotton mill workers.*Increase in non-spec.
study with 1year BHR during follow-up in the atopic group (for
follow-up cotton dust SPT+), -8.1% vs. -4.2%, ns.
**FEV1 decline across-shift 3.3% and 5.2%
after 1 year for atopics, for NSBHR and SFT
indiviidual data not given; exposure range of
cotton dust 0.2 - 2.01mg/m3, of endotoxin
0.004-1.73 pg/m3
" Rylander, Haglind et 3+; Case series 15 2 15/15 2/15 nd nd x* Cotton mill workers. *SIC with cotton samples
al. 1985 in experimental cardroom, sign. mean FEV1
declines in 8/15; FEV1 declines and
symptoms related to endotoxin exposure;
dose-response relationship between cotton
dust level and individual FEV1 changes ns
Cutting oil Kipen, Blume et al. 3; Case report 1 2 1 7 nd 11 nd nd Profession not mentioned
1994
" Hendy, Beattie et al. 3; Case report 1 1 17 11 nd 11 11 1 Toolsetter. *SFT over a period of 5 months;
1985 **also SIC+ with reodorant (immediate),
heated colophony (immediate) and artists'
turpentine (immediate)
3-(Diamino-amino)propylamine Sargent, Mitchell et al. | g% 2-; Survey 25 5 5(20.0) 5/25 X nd x* nd Assemblers, pressmen and other mold room
[3-(dimethylamino)propylamine] 1976 ( ) workers. use of an epoxy resin system; *sign.
109-55-7 FEV1 and FEF50 decreases across-shift and
cross-week of slightly exposed and
symptomatics
Diami liphatic + cycloaliph Aleva, Aalbers et al. 3; Case report 1 1 1 n (2] 7 nd n 1 Salesman selling industrial floor-covering
(hardener) 1992 materials
2855-13-2 (isophorone diamine)
Diazonium tetrafluoroborate Luczynska, Hutchcroft 3; Comparative 45 3 2 25/45 55.6 12" nd nd 2/2* 1 1 Workers manufacturing flourine polymer
14239-22-6 etal. 1990 = study precursor. 9/43 spec.IgE+; *hospital
admission 2/45 for LFT and SIC
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" Graham, Coe et al. 3; Case report 1 1 11 11 11 nd 11* 1 Production of photocopy paper. *SIC with
1981 diazonium chloride
Dichlorodiethyl sulfide [mustard gas] [Emad and Rezaian * 3; Cross-sectional 197 15 15%(7.6) 197/197 15/197 nd nd nd Iranian veterans. Single massive exposure 10
+505-60-2 1997 years ago; 116 with chronic bronchitis, *89
COPD cases
Dichlorvos (organophosphate) Deschamps, Questel 3; Case report 1 2 1 7 + 7 i nd nd Cook. Persistent asthma
62-73-7 etal. 1994
" Barthel 1983 3; Case report 1 1 7 + 11 7n nd nd Cook. First, symptomless in between usages;
after repetitive use of insecticide within years,
development of asthma symptoms
independantly of usage.
Diesel exhaust Hart, Laden et al. *[* 2-; Retrospective | 536 (3913**) 303 75 (217*) nd nd nd nd nd *COPD mortality cases of railroad workers.
2006 and 2009** [ ] cohort study *75/536 conductors and engineers with
exposure 2 16 years of operating trains had a
sign. increase in COPD mortality (OR 1.35
(1.17-2.39)), sign. dose-response
relationship.**For workers employed after
1945 after the conversion to diesel
locomotives, the risk of COPD mortality
increased by 2.5% (sign.) for each additional
year of work.
" Henneberger, Derk et 3+; Occupational 7 7 717 + X X nd nd 7/424 OA cases between 1993-1995 (7/123
al. 2003 diseases statistics RADS)
(SENSOR)
" Wade and Newman 3; Case reports 3 3 3/3* + 3/3 3/3 nd nd Railroad workers. RADS after a high
1993 exposure over several hours in second
locomotive units 2/3 “reversible restrictive”
ventilation pattern; twice hospital
administration after high exposure
" Makker and Ayres 3; Case report 1 1 7 7 nd 11 nd Aircraft engine mechanic.*SFT done over a
1999 50 days' period with sign. PEF decline over 5-
day working week and improvement on
weekends
Diethanolamine Piipari, Tuppurainen et| 3; Case report 1 1 1 n nd 1 11* 71 1 Metal worker. *SFT for 12 days
111-42-2 al. 1998 -
2-Diethylaminoethanol [diethyl Gadon, Melius et al. * 3+; Case series 14 7 7 14/14 4/12 nd 10/11 nd Steam leak in heating system of a State office
aminoethanol] 1994 ( ) building. 7 asthma cases and 7 suspected
100-37-8 asthma cases
2-Dimethylaminoethanol [dimethyl | Vallieres, Cockcroft et 3; Case report 1 3 1 n [ 11 11 n 1 Spray painter
ethanolamine] al. 1977 =
108-01-0
" Cockroll, Collon el al. 3, Case report 2 2 2/2 0/2 0/2 nd 2/2 1 1 Profession nol mentioned, occupalional
1979 exposure to hardeners in paints. Co-exposure
to HDI
Diinitrogen tetraoxide Conrad, Lo etal. 1998 | g% 3+; Case series 234 6 6 6/6 + 4/6 6/6 nd nd 6/234 symptomatics developed RADS after
[dinitrogentetroxide] ( ) massive release from a railroad tanker;
10544-72-6 207/234 shortness of breath, 151/231
wheezing after massive exposure
ECG ink Keskinen, Nordman et 3; Case report 1 2 1 11 nd 11 nd 11 1 Laboratory nurse. Also SIC+ with methyl blue
al. 1981 = (immediate) and Patent Blau V; SPT+ to
methyl blue, Patent Blau V, methylene blue
" Rodenstein and 3; Case report 1 1 7 nd 11 nd 11 1 Technician. SIC+ also with methyl blue
Stanescu 1982 (immediate)
Endotoxin Reinisch, Harrison et | % 3+; Occupational 8 15 8 8/8 X* nd nd nd 8/430 new-onset asthma between 1993-1996.
(see also cotton dust, swine confinement, al. 2001 diseases statistics *Individual data not given
poultry confinement, house dust) (SENSOR),
survey
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Milton, Wypij et al. 3+; Cross- 37 6" 14/37 x** nd X nd Maintenance and production workers of
1996 sectional fiberglass manufacturing.Co-exposure to
phenolics and formaldehyde. *6/37 new-onset
asthma; **FEV1 and FVC reduction exposure-
related; ***endotoxin-related PEF decline
across-shift with SFT over 10 days
Environmental tobacco smoke *% 2268
1-09-0
" Jaakkola, Piipari et al. 2+; Incident case 239 117 x** x** x** X, nd *49.2% of asthma attributable to ETS
2003 control (workplace + home) during the past year
(among 239 ETS-exposed). 8% attributable
fraction for the whole working-age population
(n=487), resp. in asthmatics lifetime
workplace ETS sign. increased, OR 2.16, >
150 cigarette-years adjusted OR 2.21. In
total population for lifetime workplace ETS
OR 1.84; **no individual data given.; ***SFT
for 2 weeks
" Greer, Abbey et al. 2+; Prospective 3119 45 X nd nd nd nd Cohort of n=3914 in 1977 and again in 1987.
1993 cohort study ETS in the workplace increases asthma sign.,
OR 1.45; *45 subjects wirh new onset asthma
between 1977 and 1987; **individual data not
given
" Eisner, Balmes et al. 2-; Cross- 2113 X 42/47* nd nd nd Population-based sample. COPD sign.
2005 sectional increased (OR for > 23 yrs workplace ETS
1.36); population-attributable fraction of ETS
exposure at work = 7%; subpopulation n=47:
*42/47(89.4%) obstuctive ventilation pattern
" Fidan, Cimrin et al. 2-; Cross- 114 44* (38.6) 44/114* 38.6 x** nd xX** nd Coffeehouse workers (86% smokers). *Airway
2004 sectional disease cases with sign. higher risk of
prevalence vs. controls (OR 5.35, sign.),
especially for smoking personal (OR 4.52,
sign.); **individual data not given; sign. time
exposure relationship (OR 3.59 < 4yrs.,sign.;
OR 7.89 >13yrs., sign.)
" Radon, Bisching et al. 2-; Cross- 1890 X nd nd nd nd Sample of population-based ECHRS.
2002 sectional Increased asthma: OR for ETS at home and
in the workplace 1.5; chronic bronchitis (OR
1.9) sign. increased
" Chen, Tunstall-Pedoe 2-; Case-control 294 x** x** nd nd nd Never-smoking workers. Asthma was not a
et al. 2001 (MONICA) spec. target. **Individual data not given. Sign.
dose-response relationship to high level
eposure of ETS, increase of resp. symptoms
and FEV1-, FVC- declines at work (OR 3.09-
3.12 for FEV1, sign., and OR 2.47-2.53, sign.)
" Janson, Chinn et al. 2-; Cross- 7882 x* x* x* nd nd Subjects of 36 centers in 16 countries. ETS in
2001 sectional the workplace associated with resp.
symptoms and current asthma OR 1.9, sign.;
NSBHR+ dose-related trend with ETS;
*individual data not given
" Blanc, Ellbjar et al. 2-; Cross- 1562 61(3.9) 61/1562 3.9 x* x* nd nd Population-based sample of ECHRS resp.
1999 sectional; survey work disability; increased asthma PR for
(ECRHS) workplace ETS, OR 1.8; workplace ETS
associated with NSBHR+ and WRS;
*individual data not given
" Flodin, Jonsson et al. 2-; Population- x* x* x* nd nd ETS in the workplaces increased asthma
1995 based case- cases, OR 1.5 sign.; *individual data not given
referent study
Lambourn, Hayes et 3; Case report 1 1 n on on nd n 1 Mould maker and fitter
al. 1992
International Archives of Occupational and Environmental Health, X. Baur, H. Vellguth, M. Velasco Garrido
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RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases® | nin % | nm % | nn % | nn % in) In) dn)
Epoxy resin system
see 3-(dimethylamino) propylamine
109-55-7
Ethylenediamine [ethylene diamine] * 214
107-15-3
" Aldrich, Stange et al. 3+; Cohort study 337 x* 44/337* nd nd nd nd Factory workers with EDA exposure of 8
1987 years or more. *High risk of confounding bias,
not clear if WR-asthma cases. 38/337 EDA
rhinitis, coughing and wheezing; mean
latency period for symptoms 15.2 months;
6/38 sensintized had asthma
" Gelfand 1963 3+; Case series 7 7 77 nd nd nd 7 6 shellac handlers and 1 rubber industry
worker. *Individual reaction types not given
" Casas, Badorrey et al. 3; Case report 1 1 n 0/2 on nd n 1 Worker of laundry powder industry with 14
2002 years of work before symptoms started.
" Nakazawa and Matsui 3; Case reports 2 2 2/2 0/2 2/2 nd 2/2 2 2 chemical workers. 2/2 i.c.+
1990
" Hagmar, Bellander et 3; Case reports 3 3 3/3* x** 1/3 nd nd Chemical workers; co-exposure to other
al. 1982 amines. *Asthma type according to onset of
symptoms: 1 late, 2 dual; **individual data not
given
" Lam and Chan-Yeung 3; Case report 1 1 7 on 71 nd n 1 Photography laboratory worker. SIC+ also
1980 with sulphur dioxide (immediate)
Ethylene oxide Deschamps, 3; Case report 1 2 1 n n 11 nd nd Worker of railway station
75-21-8 Rosenberg et al. 1992 [ =
" Dugue, Faraut et al. 3; Case report 1 1 7n nd nd nd 171 factory worker. 1/3 spec.IgE+; *individual
1991 reaction type not given
Farming 2944
" Walusiak, Krawczyk- 2-; Case control 100 38(38.0) 100/100 x* x* nd 38/100 23 15 Polish farmers. SIC with grain dust, animal
Adamus et al. 2004 epidermis, furs and feathers; sign. risk factors
of resp symptoms, cereal farming, animal
breeding; 47/100 SPT+; *individual data not
given
" Eduard, Douwes et al. 2-; Cross- 1614 x* nd nd nd nd Norwegian farmers. *asthma sign. elevated in
2004 sectional cattle and pig farmers (OR 1.8 or 1.6);
exposure to endotoxines, fungal spores and
ammonia pos. associated with non-allergic
asthma
" Hoppin, Umbach et al. 2-; cross-sectional| 20468/ 20898 3838/ 18.4 nd nd nd nd 20 468, and 20 898 farmers (pesticide
2003 ; Hoppin, (Agricultural 20 898 applicators). 3838 wheezing; OR for wheeze
Umbach et al. 2004 Health Study 1.26 (dairy), and 1.70 (eggs); wheezing sign.
1994-1997) dose-response related for poultry and number
of livestock; OR for driving diesel tractor: 1.31
(sign.), for solvents 1.16-1.33 sign.
" Melenka, Hessel et. al 2-; Cross- 781 36*(4.6) 108/781 x** nd nd nd Farmers, growing grain crops and raising
1999 sectional livestock. *36 asthma cases correlated with
cumulative dust exposure with OR 1.05, not
sign.; **individual data not given. sign. dose-
response relationship associated with
reduction of FEV1 and FEV1/FVC (%) and
cumulative dust exposure
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" Gomez, Hwang et al. 2-; Cross- 1620 295/ 18.2 nd nd nd nd Farmers of New York State. Data from
2004 sectional 1620** telephone interviews with questionaire.
*Asthma cases were not a specific target.
**Participants were asked for occurrence of
wheezing in the past year. Despite smoking
and allergic reaction, sign. predictors for
wheeze were having goats, more acreage in
corn for silage
" Melbostad, Eduard et 2-; Cross- 8482 263*(3.1) 263"/ 3.1 X nd nd nd Farmers of Norway. *Cases of self-reported
al. 1998 sectional 8482 asthma with 'current asthma'. sign.
relationship between animal production and
prevalence of current asthma without family
history with OR 2.16, sign. **Individual data
not given. Another important risk factor for
asthma was an asthma family history
", (various) Dosman, Graham et 3+; Survey 1824 607(33.3) 607/ x* nd nd nd Farmers. 607 dyspnea, 500 wheezing; *sign.
al. 1987 1824 declines of FEV1, FVC, FEV1/VCV with
individual data not given
", animals Portengen, Preller et *% 2-; Cross- 81 254 36(44.4) 81/81 x* 36/78** 46.1 nd nd Pig farmers. *Individual data not given;**
(pig, beef/veal, dairy, poultry) al. 2005 sectional NSBHR sign. increased (46% vs. 17% of
controls); FEV1 sign. reduced; endotoxin-
associated with BHR or lower lung function
Monso, Riu et al. 2004 2-; Cross- 105 18(17.1) 58/105 11/105 nd nd nd 58/105 participants of sample of European
sectional never-smoking farmers’ study reported
wheezing. 18 COPD; COPD sign. dust-
related
" Radon, Weber et al. 2-; prospective 76 36/67* X nd X*** nd 40 pig farmers (Denmark) and 36 poultry
2001 cohort study farmers (Switzerland), randomly chosen
subsample out of a European study (n=3544).
Asthma was not a spec. targe;. *spec. asthma
symptoms not given; **individual data not
given;***sign. Lower FEV1 and MMEF25-75
of farmers with symptoms; sign. lower lung
function (FEV1, FVC, MMEF25-75) of pig
farmers with higher temperature (>19°C)
inside the pig houses
floor sealant (aromatic hydrocarbons) |Brooks, Weiss et al. 3; Case report 1 1 1 n + 0/1 i nd nd Grocery clerk. RADS for 14 months
1985
Formaldehyde (gas, dust) * 253
50-00-0
" Nunn, Craigen et al. 2-; Prospective 125 * 33/125** X nd nd nd Workers of chemical factory. *Asthma was not
1990 cohort study with a spcific target. **Neither wheezing, nor other
6-year follow-up. resp. symptoms were sign. different from
controls; ***FEV1/FVC decline in exposed
group ns
" Nordman, Keskinen et 3+; Cross- 230 12 230/230 2/5* 29/ 209 12/230 6 4 2 230 formaldehyde workers.; 5 Case reports,
al. 1985 sectional with *individual data only given in 3 cases
Case reports
" Burge, Harries et al. 3+; Case series 15 7 5/15 nd 414 nd 7/15 4 1 2 1 plastic molder, 1 printer, 1 formaldehyde
1985 manufacturer, 1 medicine packer, 1
farmworker, 6 printers/ laminators of flexible
packaging, 1 laminated tray worker, 2 core
shop workers; 9/15 subjects co-exposed to
isocyanates
" Piipari and Keskinen 3; Case reports 4 4 4/4 nd nd 4/4* 4/4* 4/306 OA cases in 2002. *Individual data not
2005 given
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" Kim, Song et al. 2001 3; Case report 1 1 11 n 7n nd 11* 1 Textile factory worker. *Workplace challenge;
average workplace-conc.: 6 ppm, several
short-term peaks of 0.12-0.13 ppm

" Lemiére, Desjardins et 3; Case reports. 3 3 3/3 073 3/3 3/3 3/3 1 2 1 chemist, 1 carpenter, 1 wood chips factory

al. 1995 worker

" Porter 1975 3; Case report 1 1 n n nd nd nd Neurology resident. P+

" Hendrick and Lane 3; Case report 1 1 7 nd nd nd n 1 Nurse

1975

Foundry * 27

[see also Isocyanates(MDI)] [ ]

" Hansen 1997 2-; historical 3056 x* x* nd nd nd nd Workers of iron- (93%), stell- (3%), or metal-
cohort study with (4%) foundry. Exposure to silica dust, metal
follow-up fumes, organic combustion products, engine

exhaust, pyrolysis products; *within follow-up,
886 deaths with sign. increase of resp.
diseases (mainly: chronic
bronchitis’emphysema, pneumoconiosis)

" Ahman, 2-; Cross- 28 * 0/28** 0/28 nd 0/28*** nd Foundry workers (molding/core making).

Alexandersson et al. sectional *Asthma was not a spec. target; **complaints

1991 of upper resp. symptoms which show a dose-
response relationship to cumulative furan
resin sand exposure; ***24/28 with sign. FVC
(but not FEV1) decline over a work shift

" Mastrangelo, Tartari et 3; Case control 7 ™ 77 /7 nd nd nd Foundry workers. *COPD cases selected for

al. 2003 study study with sign. increased risk, OR 12.0;
exposure mainly to mineral dust and irritant
gases

" Hahn, Beck et al. 3; Survey 265 * X 50/ 18.8| nd nd nd Foundry workers. *Asthma was not a spec.

1986 265*** target. **sign. prevalence of chronic bronchitis
symptoms in exposed group (21.1% vs
10.2%); ***individual data not given

Freon, (freon-22) Sjogren, Gunnare et 3; Case report 1 1 0 11 nd nd nd nd Refrigerator company worker. After massive

al. 2002 exposure resp. symptoms with dypnoe, cough
and blood-stained sputum; development of
pulmonary inflammation, death by myocardial
infarction one month later

", " (heated) Malo, Gagnon et al. 3; Case report 1 1 7n on n nd 17 1 Refrigerator company worker. Asthma

1984 aggravation at work for two years

Fumigating agent Brooks, Weiss et al. 3; Case report 1 1 1 n + n n nd nd Housewife fumigating her kitchen. Duration of

1985 symptoms for 6 months
Furan-based binder Cockcroft, Cartier et 3; Case report 1 1 1 7n 7n n 7 171 1 Mold maker. *3 SICs+ (late): furfuryl alcohol
al. 1980 combined with acid catalyst, sulfuric acid, or
butyl alcohol

Glutaraldehyde [glutaral] *[* 2105

11-30-8 [ ]

" Vyas, Pickering et al. 2-; Cross- 318 * 17/ 5.3 X nd 017 nd Nurses of endoscopy units throughout the

2000 sectional 318** UK. *Asthma was not a specific target. **WR
chest tightness. ***Individual data not given.

" Curran, Burge et al. 3+; Cross- 20 7 13/20* 65.0 nd nd nd 7/8* Hospital employees. *SIC done in 8/13 with

1996 sectional LFT+, individual data on reaction type not
given, 2/13 IgE+ and 3/13 false positive IgE

" Ross, Keynes et al. 3+; Occupational 74 74 x* x* x* x* x* 74/1765 physician-diagnosed asthma cases

1997 diseases statistics in 1996
(SWORD)
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" Gannon, Bright et al. 3+; Case series 7 7 77 17 3/7 717 7/8 5 2 Workers of endoscopy and X-ray departments
1995
" Gannon and Burge 3+; Occupational 6 6 6/6 nd nd X X 6/500 asthma cases in 1989-1991
1993 diseases statistics
(SHIELD)
Jachuck and Bound 3+; Survey 9 1*(11.1) 1/9* nd nd nd nd Employees of endoscopy unit. *1subject with
" 1989 breathlessness
" Ong, Tan et al. 2004 3; Case report 1 1 n on 1 11* n 1 Laboratory technician
" Cullinan, Hayes et al. 3; Case reports 2 2 22 0/2 1/2 x* 1/2* 1 Radiographers. *Individual data not given;
1992 **SIC done with 11% glutaraldehyde solution
in first patient (+); in second patient with SIC-
solution of 1 and 2% and additionally with
fixative solution (SIC+, imm.), containing
acetic/hydrochloric acids
" Corrado, Osman et al. 3; Case reports 4 1 4/4 0/4 nd nd 1/4* 1 Nurses of endoscopy units. *SIC with alkaline
1986 glutaraldehyde
Grain dust *% 2133
" Toren, Balder et al. 2-; Case control 7 7 x* x* X* nd nd 7/294 OA cases in 1996. OR 4.2, sign.;
1999 *individual data not given
" Post, Heederik et al. 2-; Cross- 140 * 8/140 6.0 x** nd nd nd Workers of grain processing and animal feed
1998 sectional study industry. sign. higher annual FEV1 decline in
with follow-up workers with 5-10 years of exposure vs.
after 5 years workers <5 years of exposure; sign. dose-
response relationship to grain dust (>4mg/m?)
/ endotoxin (>20ng/m?3) and rapid annual
FEV1 decline (>90ml/s), OR 3.3/OR 3.2, sign.
“ Schwartz, Thorne et 2-; Population 410 58(14.1) 58 14.1 x* 45/410 11.0 nd nd Grain workers. *FEV1 sign. reduced and sign.
al. 1995 based cross- endotoxin dose-related
sectional
" Chan-Yeung, Schulzer! 2-; Comparative 610 x* x* nd x* nd Workers of grain elevator terminals.
et al. 1980 survey Increased chest symptoms; across-shift and -
week decrease in FEV1 and FVC (FEV1 drop
of >10% in 4.3% of the survey)
" Williams, Skoulas et 3+; Survey 502 35 35/ 502 nd nd nd nd Grain elevator industry workers. 78 with WR
al. 1964 breathlessness; 35 (7.0%) wheezing and
breathlessness without cough, 20 (4.0) with
cough, breathlessness and wheezing
" Skoulas, Williams et 3+; Survey 51 31 31*  61.0 x* nd nd nd 51 grain elevator workers out of 175 with
al. 1964 resp. symptoms. *Most severe (n=31)
symptoms associated with sign. FEV1
decline; 31/51 SPT+(settled barley dust), 61%
vs. 32% of controls
" Pahwa, Senthilselvan 3; Longitudinal 1396 * x** x** nd nd nd Grain workers. *Asthma was not a spec.
etal. 1994 study target; “"individual data not given; trend of
increased annual declines in FEV1 and FVC.
Trend of dose-response relationship
" Baur, Preisser et al. 3; Case reports 2 2 2/2 2/2 2/2 nd 2/2* 2 1 farmer, 1 manager of grain warehouse (SIC
2003 with wheat dust); *SIC in workplace with rye
dust
" Chan-Yeung, Dimich 4; Review nd nd nd nd nd across-shift and chronic decreases in lung
Ward et al. 1992 function exposure-related
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, rice dust Ye, Huang et al. 1998 | px 2-; Cross- 474 20 0 (4.2)* x** X nd X nd Rice handlers, processors from granaries.

[ ] sectional *Asthma cases: 4.2%(n=20) vs. 3.0%(n=7) of
controls, ns. **sign. higher prevalences of
resp. symptoms (e.g chronic
cough/bronchitis/phlegm.) in exposed group.
***Individual data not given, no sign.
FEV1/FVC changes in exposed vs.
controls.****Trend of higher FEV1 decrements
aacross-shift in exposed. Range of rice dust
concentration at workplace 6.6mg/m3-
59.8mg/m3.

Hairdressing chemicals Piipari and Keskinen * 3+; Occupational 6 6 6 x* nd nd 6/6* 6/6* 6/306 OA cases in 2002. *Individual data not
2005 ( ) diseases statistics given
Finland
Health Care Workers Kogevinas, Zock et al. | % 2-; prospective 913* 332 27(3.0)* 27/913* nd nd nd nd High risk occupations for WRA. *sign.
2007 cohort study increase for workers exposed to agents with
(ECRHS 1) low-molecular-weight, OR 1.58; Highest sign.
risk of WRA was nursing, OR 2.22; exposure
to cleaning products also associated with
sign. high risk of WRA, OR 1.80
" Pechter, Davis et al. 3+; Occupational 305* 305 X nd nd nd *Majority of cases were nurses (63%) working
2005 disease statistics in hospitals. **Individual data not given.
(SENSOR 1993- Nurses affected by latex (33%), cleaning
1997) products (21%), glutaraldehyde/
formaldehyde (19%)
Hexachlorophene Nagy and Orosz 1984 3; Case report 1 1 1 11 nd 11 nd 11 1 Children's nurse
70-30-4 =
Hexamethylenetetramine Merget, Topcu etal. | % 3+ ;Cross- 17 215 X** 317 11.8 017 4n7 24 nd nd HMT production workers. *Results ns different
100-97-0 1999 sectional from controls; **not clear if workers with
NSBHR+ additionally asthma symptoms; 0/17
SPT+
" Gamble, McMichael et 3+; Comparative 52 8(15.4) 8/52 15.4 x* nd X nd Workers of tire manufacturing plant. 8/52
al. 1976 survey wheezing, 14/52 chest tightness, 10/52
dyspnea; *LFT reduction ns
" Gelfand 1963 3; Case series 7 7 77 nd nd nd 77 Laquer handlers with asthma. 7/7 SPT+
Hydrazine Brooks, Weiss et al. 3; Case report 1 1 1 71 + 171 11 nd nd Power plant utility worker. Massive exposure
302-01-2 1985 to pouring of 35% solution; symptoms for 34
months
Hydrogen chloride Promisloff, Lechner et 3; Case reports 3 5 3 3/3 + 0/3 3/3 nd nd Members of police department. Massive
[hydrochloric acid] al. 1990 = exposure by truck accident
7647-01-0
" Tarlo and Broder 1989 3. Case report 1 1 n xX* 11 x* nd Profession not mentioned. Asthmatic
symptoms persistent for 2 years
" Boulet 1988 3; Case report 1 1 n + (4] n nd nd Profession not mentioned. BD+
Hydrogen fluoride [hydrofluoric |Franzblau and 3; Case report 1 1 1 7n + n 17 nd nd Cleaning with HF containing rust stain
acid] Sahakian 2003 = remover once. Asthmatic symptoms
7664-39-3 persistent for > 3 years
Iridium salt Bergman, Svedberg et 3; Case report 1 1 1 17 x* x* nd nd Worker of elctrochemical factory. SPT+
al. 1995 = (immediate); individual data not given
Isocyanates, Isocyanurate (21737)
", various (HDI, MDI, TDI) Mastrangelo, *% 2-; Cross- 121 1220 7(5.8) 7121 58 nd nd nd nd Workers of wooden furniture industry.
Paruzzolo et al. 1995 sectional Exposure to two-component paint
(polyalcohols and polyisocyanates) with
sign.higher prevalence of WRA vs. non-
exposed (n=609), OR 4.61,sign.
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[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Baur, Dewair et al. 2-; Case series/ 621 179 (28.8) 247/ 621 39.8 179/ 28.8( nd nd nd Isocyanate workers of different companies.
1984 cross-sectional 621 26/247 symptomatics exposure-related
COPD; spec.IgE+ (14% symptomatic vs.
0.3% asymptomatic isocyanate workers);
26.4% (14/53) symptomatics SPT+ vs. 0%
(n=150) asymptomatics
" Piirila, Nordman et al. 3+; Case series 244 236 244/244 x* 3/3** 14/14* 219/ 101 118 Asthma cases diagnosed 1976-1992. Mainly
2000 219** eposed to polyurethane foams production or
spray painting;*individual data not
given;**case diagnosed by NSBHR or SFT or
SIC (mainly); 91 patients re-examined in
1995 with sign. impairment of FEV1
A O'Brien, Harries et al. 3+; Case series 24 16 24/24 nd 12/24 nd 16/24 5 11 Profession not mentioned. 8/16 SIC+ also
1979 SIC+ with MDI ( 4 immediate, 4 dual), 3/8
SIC+ with 3rd agent HDI (1 immediate, 2 late)
" Cartier, Grammer et 3+; Case series 62 29 62/62 14/62 46/62 nd 29/62 7 15 7 Workers of foam industry (spray painters and
al. 1989 others. 8/29 SIC+ with spec.IgE+ and
" Meredith, Bugler et al. 3+; Case-referent 78 27* 27 x** nd x** nd Workers of foam industry. Asthma cases of
2000 study SWORD-study between 1989-1993.24/27
TDI, 3/27 MDI-exposed. Higher TWA-
exposures for cases vs. referents: 1.5ppb vs.
1.2 ppb respectively. OR (for 0.1ppb increase
in 8h TWA-exposures) 1.08, ns.
"t Ross, Keynes et al. 3+; Occupational 310 310 x* x* x* x* x* 310/1765 physician-diagnosed asthma cases
1997 i tatisi in 1996
(SWORD)
" Piipari and Keskinen 3+; Occupational 6 6 6/6* nd nd 6/6* 6/6* 6/306 OA cases in 2002. *Individual data not
2005 diseases statistics given.
Finland
" Latza and Baur 2005 3+; Occupational 54 54 x* x* nd nd x* 54/835 OA cases in 2003 (54/210 irritant
diseases statistics asthma cases). *Individual data not given.
" Chatkin, Tarlo et al. 3+; Occupational 9 9 99 (+)* nd 9/9* nd nd 9/465 asthma claims between mid 1984 and
1999 i tatisti mid 1988 identified by retrospective Review.
(WCB), survey *9/9 BD+ and/or NSBHR+; **2/9 RADS
" Tarlo, Liss et al. 2002 3+; Retrospective 425 425 x* x* x* nd x* Review of of Ontario Workers' compensation
review of new OA board. Diisocyanates represented 50% of all
claims of OA claims. *Individual data not given.
occupational
diseases
statistics, (WCB)
between 1980-
1993
", Diphenylmethane diisocyanate [MDI] Bernstein, Korbee et | %% 2-; Cross- 243 137 2*(0.8) 9/243 nd nd 3*/9 nd Workers of urethane mold plant. *At follow-
5873-54-1 al. 1993 sectional up,2/3 physician diagnosed OA, additionally
showed NSBHR+.
"t Liss, Bernstein et al. 3+; Comparative 26 7(26.9) 7/26 X** nd x** nd Current mould and core room (foundry)
1988 survey workers. *sign. FEV1 decrease across-shift;
**individual data not given; 1/26 IgE+
"t Woellner, Hall et al. 3+; Case series 18 15 18/18 x* 15/16 nd nd Workers of a wood products plant. *Individual
1997 data not given.
"t Mapp, Boschetto et al. 3+; Case series 162 93 162/162 15/93 93/ nd 93/162 27 32 34 Profession not mentioned. *“NSBHR sign.
1988 162* lower in 93 SIC+ vs. 69 SIC-
Zammit-Tabona, 3+; Case series 78 6 12/78 5/11 9/11* nd 6/11 4 2 Foundry workers. 0/6 with SIC+ spec.IgE-
Sherkin et al. 1983
International Archives of Occupational and Environmental Health, X. Baur, H. Vellguth, M. Velasco Garrido
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
n/n % | cases:(+) nn__ % | nn__% | nn__%| nn__ %
"t Perfetti, Brame et al. 3; Case report 1 1 11 + n 7n nd n Spray painter. RADS after accidental spill
2003
", " prepolymers Vandenplas, Malo et 3+; Case series 8 2 2 8/8 0/8 1/8 nd 2/8* Workers of woodchip board manufacturing;
al. 1993 8/8 SIC+ with sign. declines of FEV1 and
FVC, only *2/8 with sign. obstr. (no individual
reaction type not given); 7/8 spec IgE+; 4/8
BD+
", HDI biuret plus Vandenplas, Cartier et| g4 3+; Case series 20 12 10 20/20 6/20 15/20 nd 10/20* Profession not mentioned; *SIC with
4035-89-6 al. 1993 ( ) monomer and prepolymers of HDI (4 only with
HDI prepolymers, 1 only with HDI monomer, 5
with both)
", Hexamethylene diisocyanate [HDI]; Lemiére, Malo et al. 3; Case report 1 1 n + on 7 nd 0/1 Mechanic; co-exposure to several organic
plus isodurane diisocyanate 1996 solvents; P+
822-06-0
" Belin, Hjortsberg et al. 3; Case report 1 1 11* n 7 nd nd Gasoline station manager; spec.IgE+; *severe
1981 asthma symptoms after exposed to high
concn.of car (polyurethane) paint twice within
", 3-Isocyanatomethyl-3,5,5- Clarke and Aldons 3; Case report 1 1 1 n n nd nd 11* Spray painter; asthma associated with
trimethylcyclohexyl isocyanate 1981 abnormal chest X-ray (interstitial infiltration);
[isophorone diisocyanate, IPDI] *SIC by increasing exposure on following
4098-71-9 days
", Methyl isocyanate [MIC] Kamat, Patel et al. * 3+; Longitudinal 113 2144 97 97/97 x* nd nd nd Persistently symptomatic residents exposed
624-83-9 1992 study, follow-up of to MIC at Bhopal tragedy 1984. 97/113
cases dyspnea; 32% with lung function fluctuations;
*sign. FEV1/FVC decline after 18 months,
also gradual FEF25-75 decline over 24
months, in a previous study 24/82 subjects;
predominating restr.s; 97/97 BD+
" Baur, Chen et al. 2001 3+; Case series 6 3 5/6 nd 3/5* nd 3/5* 1 elastomer-, 5 synthetic resin production
workers. 1/6 rhinitis; *SIC+ workers also
NSBHR+
"t Vijayan and Sankaran 3+; Case series 54 17 54/54 17/54 nd nd nd Bhopal tragedy. 17 subjects investigated
1996 symptomatic and moderately or severely
exposed subjects with obstructive lung
pattern; FEV1/FVC sign. negatively related to
exposure and to BAL neutrophils (P+)
" Kamat, Mahashur et 3+; Case series 82 24 82/82 24/82* nd nd nd Exposed residents at Bhopal tragedy.
al. 1985 Predominating restr.s (64/82); 24/82 BD+
" Harries, Burge et al. 3; Case reports 3 3 3/3 2/3 1/3 nd 3/3 1 chemist, 1 foreman, 1 polyurethane caster
1979 of plastic mould factory
"t Mehta, Mehta et al. 4; Review 41 nd + nd nd nd nd Bhopal tragedy: Mainly mixed resp ailments
1990
", 1,5-Naphthylene diisocyanate [NDI] Fuortes, Kiken et al. * 2-; Survey 46 24 13* 17/46 x* 2/3 66.6| 3/8 375 nd Workers of wheel factory employed in
3173-72-6 1995 production and administrative section. Co-
exposure to MDI; *7 cases reported to NIOSH
and 6 additional cases identified by
questionnaire; *individual data not given.
" Baur and Marczynski, 3; Case series. 5 5 5/5 3/5 3/5 nd 3/5 Workers in production of car equipment
2000
" Alexandersson, 3+, Survey 23 8/23 nd nd nd nd Production of tires. * 12/17 eye irritation, 6/17
Gustafsson et al. 1986 productive cough, 2/17 chronic bronchitis, 6
exertional dyspnoe. Significant DV decline in
8 workers after 2 days of work.
", Polymethylene polyphenyl isocyanate  |Séguin, Allard et al. * 2-; Survey 42 6 6(11.8) 14/42 333 4/10 40.0| nd nd 6/10 60 Paint shop workers
9016-87-9 1987
", Toluene diisocyanate, TDI Butcher, Jones etal. | %% 2-; Prospective 103 2152 9 26/ 89 x** 8/ 11 9/13 103 TDI workers of Longitudinal study 1973-
2,4:584-84-9; 2,6:91-08-7 1977 cohort 1975. 89/103 became
continuously/intermittently exposed; *4/9 SIC
reaction type late or dual; **LFT not sign.
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CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Ott, Klees et al. 2000 3+; Cohort study 313 19 x* x* nd nd nd TDI production employees between 1967-
1992.*Individual data not given.
"t Omae, Higashi et al. 3+; Cross- 57 * - x* nd nd nd Workers of polyurethane foam industry.
1992 sectional study *Asthma and asthma symptoms were not a
with follow-up spec. target; **individual data not given; sign.
increase of average annual loss of pulmonary
function (FEV1,FEF75, PEF) in high
exposuregroup(n=15) with mean and maximal
TWA conc. of 8.2 and 30ppb
" Chatkin, Tarlo et al. 3+; Occupational 5 5 5/5 + nd x* nd 2/5** 5/469 asthma claims between mid 1984 and
1999 i tatist mid 1988 identified by retrospective review;
(WCB) 5/5 BD+ and/or NSBHR+; for SIG indiviual
reaction type not given
" Marabini, Brugnami et 3+; Case series 40 40 x* X* nd nd 40/ 40 9 25 6 Profession not mentioned. *Individual data not
al. 1994 with follow-up given.; **at follow-up 4-8 years after first
diagnosis sign. decline of FEV1 and FVC of
workers with SIC+ (late)
" Karol, Tollerud et al. 3+; Case series 63 34 63/ 63 nd 32/34* nd 34/ 63 12 13 9 63 asthmatic isocyanate workers. *“NSBHR+
1994 associated with SIC+
A Paggiaro, Bacci et al. 3+; Case series 10 10 10/ 10 5/10 10/ 10 10/ 10 4 6 Profession not mentioned. At follow-up 3-39
1990 with follow-up months after cessation no sign. difference in
FEV1 and NSBHR. Biopsy of bronchial
mucosa with inflammatory changes in 8/8
(P+)
"t Axford, McKerrow et 3+; Case series 35 30 30/35 (+)* x** nd nd nd 35 firemen at accidental exposure. 20/35
al. 1976 with 4 year follow- persistent resp. symptoms 4 years later with
up small **FEV1/FVC decline; *8/35 chest
tightness during the fire (immediate),
additionally 22 within 8 hours to 3 weeks
(delayed symptoms); 7/33 asthmatic
symptoms after 6 months, 2/32 after 44
months
" Vandenplas, Cartier et 3; Case reports 2 2 2/2 1/2 2/2 nd 2/2* 2 Workers of wood roof industry. *SIC with TDI
al. 1992 prepolymers, TDI monomers negative
" Luo, Nelsen et al. 3; Case reports. 2 2 2/2 + 1/2 2/2 nd nd Police officers exposed to spill. Persistent
1990 asthmatic symptoms > 7years with
considerable improvement
n Tarlo and Broder 1989 3; Case report 1 1 17 + x* 1n x* nd RADS lasting for 1.5 years
" Wisnewski, Liu et al. 4; Review Accelerated loss of FEV1 within 4-year-
2005 period. Dose-response relationship remains
unclear
", Triglycidil isocyanurate Piirila, Estlander et al. 3; Case report 1 1 1 n nd 7n 7n n 1 Laboratory technician. Spec.IgE+
2451-62-1 1997
", Triphenylmethane triisocyanate Buick and Todd 1997 3; Case report 1 1 1 n n nd nd nd Salesman, dealing with rubber products.
Initially, exacerbation of interstitial lung
disease
Isothiazolinone Bourke, Convery et al. 3; Case report 1 1 1 7n 7n 7 171 nd Chemical plant operator; *SFT on 3
55965-84-9 1997 = consecutive days with I. (asthma onset late)
Lauryl dimethyl benzyl ammonium |Burge and Richardson 3; Case report 1 1 1 71 nd 7 n 7 1 Pharmacist
chloride 1994 -
139-07-1
Lubricants (not specified) Henneberger, Derk et (*) 3+; Occupational 46 54 46 46/46 3 X nd nd 46/424 OA cases in 1993-1995
i tatisti
al. 2003 s
" Latza and Baur 2005 3; Occupational 8 8 x* x* nd nd x* 8/835 OA cases in 2004. 3 classign.ed as
diseases statistics allergic asthma, 5 as irritant asthma (total
irritant asthma cases = 210); *individual data
not given
Metal coat remover (coating removing |Brooks, Weiss et al. 3; Case report 1 1 1 171 + 11 11 nd nd Remover of coatings from metals and
chemical) 1985 plastics. RADS for 39 months
International Archives of Occupational and Environmental Health, X. Baur, H. Vellguth, M. Velasco Garrido
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases® | nin % | nm % | nn % | nn % in) In) dn)
Metal oxide fume Dube, Puruckherr et 3; Case report 1 1 1 11 + 11 nd nd nd Metal industry worker. RADS associated with
al. 2002 metal fume fever
Metal working fluids [MWF] Zacharisen, Kadambi 3+; Survey 30 12 12 (40.0) 30/30 100. 5/30 16.7|12/30 40.0f nd nd 30 workers of an automobile engine
etal. 1998 0 manufacturing plant: 12 OA, 6 industrial
bronchitis, 7 hypersensitivity pneumonitis
Metam sodium [methyldithiocarbamate] [Cone, Wugofski et al. 3+; Retrospective 197 20 0 (10.1) 48/197 24.3 (+)* 15/30 50.0(23/23 100.| nd nd Massive spill of pesticide, 197 out of c. 3,000
144-54-7 1994 case series 0 exposed subjects clinically examined. 20 new
onset asthma (*17/20 RADS) plus 10 work-
exacerbated asthma
Methylmercaptan Chatkin, Tarlo et al. 3; Occupational 1 1 1 nd + nd x* nd nd 1/469 asthma claims between mid 1984 and
74-93-1 1999 diseases statistics mid 1988 identified by retrospective review;
(WCB) *1/1 BD+ and/or NSBHR+
Monoethanolamine Gelfand 1963 3+; Case series 14 10 10 14/14 nd nd nd 10/10* Subjects exposed in the beauty culture
141-43-5 = industry. Co-exposure to ammonium
thioglycolate and ethylene diamine;
*individual data not given
Mustard gas (see dichlorodiethyl
sulfide)
N-methylmorpholine Belin, Wass et al. * 3; Comparative 48 X* 13/ 48 nd 8/44 nd nd Polyurethane foam industry workers; 13/48
109-02-4 1983 [ ] survey wheezing and dyspnea (27 vs. 17% of
controls, ns); NSBHR sign. increased, *not
clear if 8/44 with BHR+ have asthma
symptoms; co-exposure to 1.4-diaza-bicyclo-
(2,2,2) octane and to isocyanates
Nickel sulphate Estlander, Kanerva et 3; Case report 1 5 1 7n on on 7 7 1 Manual grinding of metal casting. Co-
—anhydrous 7786-81-4 al. 1993 ( ) exposure to chromium;
—hexahydrate 10101-97-0 spec. IgE+; allergic contact dermatitis
" Block and Yeung 1982 3; Case report 1 1 n on il 7 n 1 Metal polisher. SPT+; contact dermatitis
" Malo, Cartier et al. 3; Case report 1 1 n on on 1 n 1 Metal plating factory worker. **SFT for 2
1982 weeks; spec.IgE+
" Novey, Habib et al. 3; Case report 1 1 n n nd nd n 1 Metal plating worker. Co-exposure to
1983 chromium; spec.IgE+
" McConnell, Fink et al. 3; Case report 1 1 11 nd nd nd 11 1 Metal plating worker. SPT+; contact
1973 dermatitis
Ninhydrin Piirila, Estlander et al. 3; Case report 1 1 1 11 11 1 11 11 1 Forensic laboratory worker; preceding rhinitis;
485-47-2 1997 spec.IgE+ (low); SPT+
Nitrogen chloride Jacobs, Spaan et al. *' 2-; Cross- 624 23 x* x* nd x** nd nd Swimming-pool employees. *sign. elevation of
[nitrogen trichloride, trichloramine] 2007 [ ] sectional asthma attacks during the last 12 months
10025-85-1 compared to the general Dutch population
(OR 2.6 sign.); 60% of pool employees
completed questionnaire; **ns
" Thickett, McCoach et 3; Case reports 3 3 3/3 1/3 0/3 2/2* 3/3 2 1 2 life guards of indoor swimming pools, 1
al. 2002 swimming teacher. Latency periods 10-14
years; *SFT over 4 weeks
Oil (spill) Zock, Rodrigues Tigo | # 2-; Cross- 6700 X* x* nd nd nd nd Fishermen who participated in clean up work
et al. 2007 sectional after wreckage of oil tanker Prestige next to
spanish coast. sign. prevalence for lower
resp. symptoms, i.e. wheeze and
breathlesness, OR 1.73; sign. dose-resp.onse
relationship (i.e. number of exposed days)
Ozone (gassings) Mehta, Henneberger | % 2-; cross-sectional 66 9 9* nd 9/66* 13.6| nd nd nd Pulp mill workers. *Asthma was not a spec.
10028-15-6 et al. 2005 with follow up target but chronic airflow limitation(FEV1/FVC
<70%); higher risk of chronic airflow limitation
in group with pre-baseline survey and both
pre-baseline and interval of follow-up survey
with ozone gassings (PR 4.3-5.5 for chronic
airflow limitation, sign.)
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Paint (fumes) Wieslander, Norback, | % 2-; Longitudinal 175 26 7(4.0) 7175 4.0 x* 35 20.0 nd nd House painters, working with water based
et al. 1997 study and solvent-based paints. Sign. dose-
response relationship; highest TVOC 100-
380mg/m3; *individual data not given
" Wieslander, Janson et 3+; Survey and 415 18 (4.3) 28* 6.7 18/23 20/23 nd nd House painters, working with water based
al. 1994 clinical study paint. *28 with self-reported asthma, 23/28
took part in clinical study
" Tarlo and Broder 1989 3; Case report 1 1 n x* 7 x* nd Consectutive worker; asthmatic symptoms
persistent for 3 months
Palladium Daenen, Rogiers et al. 3; Case report 1 1 1 11 11 17 nd 17 1 Electric industry worker. SPT+
7440-05-3 1999 =
Paper dust A111 Toren, Balder et al. * 2-; Case control 32 32 32 x* x* x* nd nd 32/294 OA cases in 1996. OR
1999 ( ) 2.1,sign.;*individual data not given.
Paraphenylendiamine Silberman and Sorrell | 74 3+; Case series 80 37 37 59/ 80 nd nd nd *37/ 50 80 fur industry workers. Patch test (2%
106-50-3 1959 ( ) PPD)+: 12/33; 18/80 contact dermatitis;
individual reaction type not given
Paraquat Schenker, Stoecklin et] g% 2-; cross-sectional 219 41/338** 12.1 10/338* 3.0 nd nd nd Workers of banana, coffee and palm oil
4685-14-7 al. 2004 ( ) (SALUD) A farms. sign. shortness of breath and wheeze
associated with cumulative paraquat
exposure, OR 2.3; *association to paraquat
exposure ns; **data for overall group: 219
exposed, 119 not exposed
" Castro-Gutiérrez, 2-; Cross- 134 20/71* 28.2 14/ 105 nd nd nd Workers of banana farms. *Group with
McConnell et al. 1997 sectional 134** intense exposure, OR 2.9 sign.; **NSBHR+
OR 0.93-1.3,ns; dose-response relationship
between intensity of exposure and exertional
dyspnea, grade 3, OR 2.8-4.6, sign.
Perfume agents (research lab) Kipen, Blume et al. 3; Case report 1 2 1 7 nd nd 11* nd Profession not mentioned. “Low dose RADS”
1994 ; *BD+
" Baur, Schneider et al. 3; Case report 1 1 n n nd nd 11* 1 Saleswoman. *SIC with perfume "Must de
1999 Cartier"; SPT- and spec.IgE-
Persulfate
", not specified Moscato, Pignatti et * 3+; Case series 47 21 47/ 47 0/21 12/21** 571 nd 21/47* 57.0 4 14 Hairdressers. SIC with ammonium pesulfate;
al. 2005 ( ) 11/21 rhinitis; 8/21 dermatitis; 6/21 BD+;
**NSBHR+ sign. associated with SIC+
" Pankow, Hein et al. 3; Case report 1 22 1 n * 1 nd 171 1 Hairdresser. *LFT could not be finished,
1989 because of non-compliance
", ammonium Harth, Raulf-Heimsoth 3; Case report 1 1 1 11 on 1 nd 11 1 Hairdresser
et al. 2006 =
", potassium [7727-21-1] and ammonium |Wrbitzky, Drexler et al.| pa 3; Cross sectionel 52 15/52* X nd nd nd Workers of persulphate producing factory
peroxydisufate [7727-54-0] 1995 [ ] (ammonium- and potassium- persulfate).
*Resp. symptoms not specified; **trend (ns)
of lung function decline in workers with SPT+
(8/52), compared to workers with SPT-
", alcalic Therond, Géraut et al. 3+; case series 5 4 4 1/5 1/5 nd nd 4/5 2 2 Hairdressers
1989 =
", Sodium persulfate Parra, Igea et al. 1992 3; Case report 1 1 1 171 nd 7 nd n 1 Hairdresser; SPT+, spec.IgE-
7775-27-1 =
", Dipotassium peroxo-peroxodisulfate Mufioz, Cruz et al. * 3; Follow-up of 8 7 7 8/8 5/6 7/8 nd 717 1 5 3 cosmetic industry workers, 5 hairdressers
[potassium persulfate] 2003 ( ) cases
7727-21-1
", Diammonium peroxodisulfate Schwaiblmair, 3; Survey 55 16 9(16.4) 38/55 69.1 3/55 32/ 53 nd 9/41 280 5 Hairdressers; 13/54 SPT+
[ammonium persulfate] Vogelmeier et al. 1997
7727-54-0
" Blainey, Ollier et al. 3; Survey 23 4(17.4) 7/23  30.4 0/23 6/23 1712 4/9 4 Hairdressers. SIC with bleach, 3/4 SIC+ also
1986 challenged with potassium peroxodisulfate
(3/3 late); 1/23 SPT+
" Gamboa, de la Cuesta 3; Case report 1 1 n 0/1 7 nd n 1 Hairdresser
etal. 1989
International Archives of Occupational and Environmental Health, X. Baur, H. Vellguth, M. Velasco Garrido
Ordinariat und Zentralinstitut fir Arbeitsmedizin und Maritime Medizin Hamburg, baur@uke.de 23

MK: 22.11.2011



Online Resource "Results" ESM 2, Table F

Irritants reported to cause OA or occupational COPD, Bronchial Asthma and COPD due to Irritants in the Workplace — an evidence-based Approach

Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Baur, Fruhmann et al. 3; Case reports 2 2 2/2 1/2 nd 2/2 nd Chemical factory workers
1979
Pestcides (not specified) Jones, Burks et al. * 2-; Prospective 135 283 x* 22/ 163 11/ 8.0 nd nd nd Pesticide aviators. *Not clear if 11/ 135 with
2003 case-control 135" 135" LFT+ additionally asthma symptoms;
**symptoms and LFT sign. different vs.
controls (community selected). At follow-up,
dose-response relationship ns
" Senthilselvan, 2-; Cross- 1939 3 (4.3)* x** X nd nd nd Farmers. *Asthmatic group, asthma physician
McDuffie et al. 1992 sectional diagnosed; **sign. higher prevalence of
wheezing and shortness of breath in
asthmatics; ***sign. reduction of FEV1/FVC
ratio in asthmatics; sign. association of
carbamate insecticide use with asthma, POR
1.8; co-exposure to grain dust as possible
cause for asthma
" Lings 1982 3+; Survey 274 * X 8/ 4.4 nd nd nd Fruit growers. *Neither asthma nor
181 **asthmatic symptoms were a spec. target
(only resp. symptoms: cough, expectoration,
dyspnea); ***difference of resp. symptoms in
group that used masks compared to group of
non-users ns
" Barthel 1983 3; Case reports. 2 2 2/2 (+) 2/2 12 nd nd Midwife and insecticide worker.
Phenylglycine acid chloride Kammermeyer and * 3+; Case series 24 15 15 15/ 24 x* nd nd 2/2 2 Plant workers. 7/24 allergic, 8/24 irritant resp.
39478-47-2 Mathews 1973 ( ) with controls symptoms; 9/24 SPT+; *individual data not
given
Phosgene Tarlo and Broder 1989 3; Case report 1 1 7 x* 11 nd nd Profession not mentioned. co-exposure to
75-44-5 = hydrochloric acid; duration of symptoms 2
years; *individual data not given
" Wyatt and Allister 4; Case report 1 2 1 7 + nd nd nd nd Refrigeration worker. Asthma symptoms
1995 immediate while using hot welding torch to cut
refrigeration pipe containing freon (gas);
exertional dyspnoe for further 2 weeks
Piperazine dihydrochloride Hagmar, Bellander et | % 3+; Survey 130 185 13(10.0) 13/130* 10.0 nd 6/15 nd 11 1 Factory workers with co-exposure to other
142-64-3 al. 1982 amines. *According to WRS, 12 late and 1
dual asthma type; additionally 16 former
employees had suspected OA, exposure-
related; also bronchitis increased (24/117)
" Hagmar, Bellander et 3+; Cross- 516 170 (32.9) 170/ 516 32.9 nd nd nd nd Chemical workers. 33% WR attacks of
al. 1984 sectional dyspnea, 27% WR wheezing, 12% chronic
bronchitis; sign. dose-response relationship
" Pepys, Pickering et al. 3; Case reports 2 2 2/2 0/2 nd nd 2/2 2 Chemical industry workers
1972
Platinum salts Merget, Kulzeretal. | % 2+; Prospective 227 2131 6%(2.6) 9/ 227 X 11/187 nd nd Catalyst production employees. Exposure
(7440-06-4) 2000 cohort study related resp. symptoms, lung function decline
and NSBHR+; 9/14 with new chest symptoms
within 5 yrs, smoking-related; 14/227 SPT+;
*6/227 SPT- with new chest symptoms
" Calverley, Rees et al. 2+; Prospective 78 7(9.0) 32/78 41.0 7/10*  70.0 nd nd nd New recruits of refinery workers. 32/78 new-
1995 cohort study onset symptoms (bronchospasm, rhinitis etc.)
within 24 months; *10/32 PSS with SPT-;
22/30 SPT+; dose-related increase of risk of
asthma for smokers
" Hnizdo, Esterhiuzen et| 3+; Occupational 29 29 x* x* X* nd x* 29/324 OA cases due to platinum in 1997-
al. 2001 diseases statistics 1999. Individual data not given
(SORDSA)
" Merget, Reineke et al. 3+; Case series 24 24 23/ 24 2/ 24 23/ 24 nd 24/ 24* Refinery workers. *Individual reaction type not
1994 with follow-up given; at follow-up change in NSBHR and SIC
ns after removal from exposure for 19 months
(1-77)
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" Baker, Gann et al. 3+; Cross- 107 x** 28/ 107 6/ 107 3/107* nd nd Current workers in metal industry. 15/107
1990 sectional SPT+; *NSBHR+ done with cold air ;**not
clear if people with LFT+ and/or BHR+
additionally combined with asthma symptoms
" Venables, Dally et al. 3+; Survey with 91 49 (53.8) 49%/91 nd nd nd nd Refinery workers; 22/49* SPT+, related to
1989 follow-up smoking

" Pickering 1972 3+; Case series 12 6 12/12 nd nd nd 6/12* 5 1 Platinum refinery workers; *SIC done with
ammonium hexachlorplatinate, 6/7SPT+; SIC
additionally done with a.tetra-cl-pl: 4/6 imm.,
2/6 late; Sodium hexa-cl-pl:3/7 imm.

! Pepys, Pickering et al. 3+; Case series 16 10 16/ 16 5/16 nd nd 10/16 7 2 1 Platinum refinery workers; 10/16 SPT+; 7/11

1972 nasal challenges+
Polyamines, aliphatic Ng, Lee et al. 1995 %' 3+; Cross- 12 1 1 4/12 012 nd 4/12* 1/2* 1 Polyamide resin factory workers. *SFT for 1-2
[ ] sectional weeks with sign. greater diurnal variation (in
DV-PEFR%) compared to unexposed workers
Polyester Zuskin, Mustajbegovic | 7% 3+; Comparative 400 5 4(1.0) 4/ 400 X*F nd X nd Synthetic textile workers. Dyspnea sign.
etal. 1998 ( ) survey increased in male workers (32/92); *sign.
FEF75 decline; **individual data not given
" Cartier, Vandenplas et 3; Case report 1 1 n 7 7 11* 1 Painter. Exposure to powder paint, containing
al. 1994 polyethylene terephthalate and polybutylene
terephthalate; *SIC done with granulated
polyester (bisphenol based epoxide); after
SIC, additionally occurance of alveolitis-type
reaction with leukocytosis, fever and declines
of DL,co plus FVC

Polyethylene 3

9002-88-4 -

", heated to 140°C Stenton, Kelly et al. 3; Case report 1 1 11 11 11 11 11* 1 Electric cable repairer; *SIC with heated

1989 repair tape
", heated to 160°C Gannon, Burge et al. 3; Case report 1 1 11 11 171 1 11* 1 Paper packer; *SIC with heated polyethylene
1992 (76°C)
", heated to 200°C Skerfving, Akesson et 3; Case report 1 1 n 7 71 11 nd Food industry worker. Lowest values of LFT
al. 1980 after 5 day working week, normal values of
LFT after 5 days holiday

Polymethyl-methacrylate [plexiglas [Kennes, Garcia- 3; Case report 1 1 1 n n* nd nd 11 1 Plexiglass factory worker. *BD+, **SIC done

powder] Herreros et al. 1981 = with plexiglas dust, additionally hemoptysis,

9011-14-7 re-SIC+ (dual) 2 days later

Polypropylene, heated to 250 °C Atis, Tutluoglu et al. * 2-,Cross-sectional 50 21 x* 13/50** 26.0 X nd nd nd Workers of polypropylene flock processing

9003-07-0 2005 [ ] plant. *Asthma was not a spec. target;
**asthma symptoms not spec.; ***individual
data only partly given; sign. pulmonary
function decline (FEV1,FVC,FEF25-75) in
exposed group vs. controls; sign. time-
exposure relationship in years for lung
function decline. Dust concentration < 0.2 -
4.4mg/m3

" Malo, Cartier et al. 3; Case report 1 1 17 17 7 nd 1 1 Bag factory worker

1994

Polyvinyl chloride (fume) Tuomainen, Stark, *% 3+; Survey 10 28 0/10 0/10 0/10 nd 0/10 PVC workers. SIC done with 2-ethylhexanol,

9002-86-2 Seuri et al. 2006 sign. increase of resp symptoms next morning
after SIC (n=5) compared to morning after
control exposure (n=0)

" Lee, Ng et al. 1991 3+; Survey 48 x* 8/48** 16.7 X nd X nd Workers of PVC industry,mixers(n=24) with
high PVC exposure (mean conc. 1.6 mg/m3)
and non mixers(n=24) with low exposure
(mean conc. 0.4 mg/m3). *Asthma was not a
spec. target; **sign. wheezing in mixers
(n=7/8); ***individual data not given; ****sign.
higher diurnal variation (6.5%) of mixer group.
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" Wegman, Eisen et al. 3+; Cross- 230 x* x* 24/ nd nd nd Food store workers. *5% higher prevalence of
1987 sectional 230" obstr. vs. unexposed control group; resp
symptoms not investigated. At follow-up, lung
function decline sign. associated with
exposure to PVC-fumes of "hot-wire" cutting
of meat wrap
" Baser, Tockman et al. 3+; Cross- 163 57/ 163* 34.9 x** nd xX** nd Workers of PVC industry. * Trend of
1985 sectional increasing prevalence over a 5-day week:
Monday 16.2% and Friday 34.9%; sign.
increase of chronic wheeze in non-smoking
workers (3.54-fold higher than community
population prevalence); **pre and post shift
spirometry with reduction of FEV1/FVC
across-shift, ns
" Andrasch, Bardana et 3+; Survey with 96 3 33/96* 14/ 14 nd nd 3/11 3 Meatwrappers. *33/96 with brochospasm at
al. 1976 case series work
" Mufioz, Cruz et al. 3; Case report 1 1 n n il nd n 1 Fish-processing factory worker
2003
", (resin dust) Lee, Yap et al. 1989 3; Case report 1 1 i nd 71 11* 7 1 Bottle caps factory worker. SIC with PVC
dust; *SFT for 3 weeks
", (fume and dust) Sokol, Aelony et al. 3; Case reports 3 3 3/3 2/3 nd nd 3/3* 2 1 Meatwrappers; “SIC at workplace; BD+ 2/2
1973
Potassium dichromate Bright, Burge et al. * 3+; Case series 7 7 7 717 4/7 nd 4/4 77 2 1 4 Electroplating industry workers. 2/7 SPT+; in
7778-50-9 1997 ( ) 2 subjecs co-sensitization to nickel chloride
( see also chromium;cement) proven
Potassium aluminum tetrafluoride |Hjortsberg, Nise etal. | g% 3+; Case series 7 5* 5 5/7 nd 5/7* nd 2/2* Soldering workers. More spec. data not given
14484-69-6 1986 ( )
Potroom aluminum smelting Musk, de Klerk et al. | %% 2-; cross- 2388 2470 * X X nd nd nd Alumina refinery workers. **sign. higher
2000 [ ] sectional prevalence of WRS (wheeze) in digestion,
precipitation and calcification workers, PR 2.2
-2.9,sign. WRS sign. associated with decline
of FEV1,FVC and FEV1/FVC ratio.
" Kongerud, Grennesby 2-; Longitudinal 641 122 (19.1) 122/641 19.1 x* nd nd nd Employees with > 10 yrs of exposure. *FEV1
etal. 1990 study sign. negatively related to duration of
exposure
" Saric, Godnic-Cvar et 3+; Survey 227 7(3.1) 7/227* 34 20/227 88 | 5/7 nd nd Workers of aluminum smelter; *7/227
al. 1986 wheezing and dyspnea; 54/227 chronic
bronchitis;
" Chan-Yeung, Wong et 3+; Comparative 797 126 (15.1) 126/ 1541 X nd xX** nd Workers of aluminum smelter. *Wheezing
al. 1983 survey 797 (15.1% vs. 10.5% of controls); **SFT not sign.
vs. controls; resp. symptoms sign. higher and
***FEV1 decreased in workers with >50%
working time in potroom. Evidence for healthy
worker effect
" Sorgdrager, de Looff 3+; Case series 179 179 X X x** nd nd 179 cases in 1970-1990 (during 2845 person
et al. 1998; with follow up years); incidence density 6.1/1000 workers;
Sorgdrager, de Looff 122/179 workers at follow up 5 years later ;
et al. 2001 *sign. FEV1 decline after more than 1 year of
exposure; **individual data not given
" O'Donnell, Welford et 3+; Case series 57 34 57/ 57 7/ 57 34/ 57 X nd Workers of aluminium smelter ; *7/7 BD+;
al. 1989 **individual data not given.
" Burge, Scott et al. 3; Case report 1 1 17 N 7 0/1* 7 1 Caster of molten aluminium. SIC with
2000 aluminum chloride; *SFT with positive
occupational effect (OASYS-2 score 2.67)
" Desjardins, Bergeron 3; Case report 1 1 17 o1 7n 171* nd Worker of aluminum plant. SFT for 3 weeks
etal. 1994
" Bernstein and Merget 4; Review x* x* x* First asthma symptoms between 1 week and
2006 10 years after first exposure. *Individual data
not given; about 40% of former workers
continue to have asthma; association to
RADS possible. The causative agent(s) are
unknown
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Poultry confinement Rylander and *[* 2-; Cross- 42 54 x* X5 X*E XHE nd nd Poultry workers.*Asthma and asthma
Carvalheiro 2006 [ ] sectional symptoms were not a spec. target.
**Individual data not given; ***sign. FEV1-
decline in exposed group; ****sign. FEV1
decline in exposed group after methacholine-
challenge; endotoxin range between 10 -
1003ng/m3 in poultry house

" Hagmar, Schiitz et al. 3+; Cross- 23 2(8.6) 2/23 86 0/23 nd x* nd Shacklers of poultry slaughter houses. 2/23

1990 sectional chest symptoms; *sign. VC and FEV1
declines across-shift

" Danuser, Wyss et al. 3+; Survey 26 10 (38.0) 14/26 53.8 10/26 38.0 nd nd nd Swiss poultry farm workers. FEV1 decline

1988 sign. related to duration of occupation
" Danuser, Weber et al. 3+; Case series 37 37 37/37 nd nd nd nd Swiss poultry farm workers. Asthma OR 2.87,
2001 (representative ns
sample)

", slaughtery house King, Page et al. 2006 | % 2-; cross-sectional 68 5 0 18/68* 26.0 nd nd 0/34 nd Poultry processing workers of evisceration
department. *Asthma symptoms ns different
vs. controls. At follow-up (n=34) upper resp.
symptoms sign. associated to
trichloramine/soluble chlorine mean TWA
concentration

" Borghetti, Magarolas 2-; Cross- 15 1(7.1) 514 35.7 2/5 40.0 nd nd 1/5*  20.0 1 Spanish poultry farmers who participated in

et al. 2002 sectional the European Farmers’ Project. *Subject with
SIC+ also allergic to storage mite
" Perfetti, Cartier et al. 3; Case reports. 4 4 4/4 0/4 nd 4/4 nd Slaughterhouse workers. 4/4 SPT+ to chicken
1997 feathers
Powder paints Blomaqvist, Diizakin- * 2-; Cross- 118 23 23(21.9) 23/105* 30.5 X nd nd nd Employees of powder paint shops. *WR
Nystedt et al. 2005 ( ) sectional asthmatic symptoms (according to physician)
sign. exposure-related;IgE-; co-exposure to
various organic acid anhydrides and to
triglycidyl isocyanurate; **LFT declines ns;
32/119 asthmatic symptoms (according to
questionnaire)
Pyrazolone (s.reactive dye) Nakano, Tsuchiya et 3; Case report 1 1 11 11 1 nd 1/1* 1 Chemical manufacturing worker, making
al. 2000 = silver halide photographic paper . SIC done
with pyrazolone-derivative.

Reactive dyes Nilsson, Nordlinder et | % 3; Survey 162 4% (2.5) 6/162 3.7 2/15 13.3| 36 50.0| 0/2 nd Workers of textile plants in dye houses. *4

al. 1993 workers with asthma symptoms and LFT+ or
NSBHR+

" Park, Lee et al. 1991 3; Survey 309 13 (4.2) 78/ 309 nd 38/ 78 nd 13/78 5 1 7 Korean workers in dye-industry. 55 SPT+( 5
with SIC+ had SPT-); 53/309 spec.IgE+
(23/53 also SIC+ were asymptomatic)

Romano, Sulotto et al. 3; Case report 1 1 11 on on nd 11* 1 Worker of textile manufacturing; *SIC with
1992 lanasal yellow 4G and anaphylactic reaction;
SPT+

" Park, Lee, et al. 1990 3; Case reports 3 3 3/3 0/3 1/3 3/3* 3 Workers of dye industries. Exposure to "Black
GR"with 3/3 SPT+ and spec.IgE+. SIC done
with "Black GR"

" Alanko, Keskinen et 3; Case reports 4 4 4/4 nd 3/4 nd 4/4* 4 Workers of dye industry. *SIC with levafix

al. 1978 brilliant yellow E-36, drimaren brilliant yellow
K-GL, cibachrome brilliant scarlet 3 R,
drimaren brilliant blue K-BL; 3/4 spec.IgE+;
4/4 SPT+

Refractory ceramic fibers [RCF] Lemasters,Lockey et | % 2-; Cross- 742 21 x* X** X** nd nd nd Refractory ceramic fibers industry workers.
al. 1998 sectional and *Asthma was not a spec. target. **Individual
longitudinal study data not given. sign. resp symptoms: dyspnea

1°in males (15.7% vs. 2.5% of controls),
dyspnea 2°in females (10.5% vs. 0.0% of
controls). sign. FEV1 and FVC declines in
exposed male smokers per 10 years of work
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", phosphoric acid binder mixture Forrester 1997 3; Case report 1 1 n + n nd nd nd Millwright in steel mill exposed to spill (dust).
Asthma symptoms persistent for > 4 years
Rosin core solder, thermal * 2178
decomposition [colophony]
8050-09-7
Burge, Edge et al. 2-; cross-sectional 45 5(11.1) 5/45 1141 X nd nd nd Solder manufacturers. Prevalence of asthma
1981 dose-related (4% in lowest exposure group,
21% in highest and intermediate exposure
" group)
" Burge, Harries et al. 3+; Case series 51 34 51/61* nd 16/ 31 nd 34/51** 34 Electric industry workers. *34/51 with OA and
1980 17/51 with asthmatic symptoms before
survey, **only sensitized with SIC+; SIC also
with abietic acid (5/6 immediate)
" Ross, Keynes et al. 3+; Occupational 94 94 x* x* x* x* x* *94/1765 physician-diagnosed asthma cases
1997 disease statistics in 1996; *Individual data not given
(SWORD)
" Gannon and Burge 3+; Occupational 41 41 41/ 41 nd nd X X 41/500 OA cases in 1989-1991
1993 diseases statistics
(SHIELD)
" Maestrelli, Alessandri 3; Case reports. 4 4 4/4 4/4 4/4 3/4 2 1 Female electronic factory workers. Persisting
et al. 1985 resp symptoms after avoidance
" Malo, Park et al. 2006 4; Review 237 X X X
Smoke (fires, pyrolysis products) Almeida, Duarte et al. | % 2-; Cross- 203 62 24* x** 24/203 11.8| nd nd nd Firefighters. *11/24 non-smoking; **individual
2007 sectional data not given
" Reinisch, Harrison et 3+; Occupational 34 34 34/34 x* nd nd nd 23/430 new-onset asthma in 1993-1996;
al. 2001 diseases statistics *individual data not given
(SENSOR),
survey
" Moisan 1991 3; Case reports 3 3 3/3 + 1/3 7 nd nd 1 fire fighter,2 accidental exposures.
Persistent asthma symptoms
" Brooks, Weiss et al. 3; Case reports 1 1 n + nd n nd nd Accidental smoke exposure in burning book
1985 store. RADS for 13 months
", (oil fire and dust storm) Kelsall, Sim et al. * 2-; Cross- 1424 141* (10.2) 171 12.4 68/ 6.4 nd nd nd Australian Gulf War veterans.*Asthma by
2004 sectional 1341** ECRHS definition; **lung function decline ns
compared to controls
", (biomass, indoor) Ekici, Ekici et al. 2005 | g4 3+; Cross- 397 113 113 (28.5) 113/397 X nd nd nd Stove smoke-exposed non-smoking women.
( ) sectional COPD prevalence 28.5% vs. 13.6% of
controls
Sodium azide (powder dust) Weiss 1996 3; Case reports 2 2 2 2/2 + 2/2 2/2 nd nd Material handlers exposed to massive spill.
26628-22-8 = Asthmatic symptoms > 2 years
Sodium iso-nonanoyl oxybenzene |Stenton, Dennis etal. | g4 3; Case reports 3 5 3 3/3 0/3 2/3 nd 3/3 3 Development technicians
sulphonate [SINOS] ( )
123354-92-7
" Hendrick, Connolly et 3; Case report 1 1 7 nd n 0/1 n 1 Laboratory technician
al. 1988
" Ferguson, Thomas et 3; Case report 1 1 7 nd nd nd n 1 Research worker with high exposure over 18
al. 1990 months
Sodium metabisulfite Merget and Korn 2005 3; Case report 1 4 1 11 on 7 1 7 1 Radiographer
[metabisulfite sodium] =
7681-57-4
" Madsen, Sherson et 3; Case report 1 1 11 11 1 nd 1 1 Fisherman
al. 2004
" Malo, Cartier et al. 3; Case report 1 1 n on on nd n 1 Agricultural producer
1995
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" Valero, Bescos et al. 3; Case report 1 1 17 11 nd 1 1 1 Factory worker. Work-exacerbated asthma
1993
Soldering flux (fumes) Lee, Koh et al. 1994 * 2-; Cross- 150 19 0* 5/144 35 x** nd 9/134** nd Solderers of electronic factory manufacturing
sectional computers.*OA cases were not found;
**FEV1/FVC sign. lower in workers with
exposure duration > 5 years; all other
pulmonary function tests ns
" Burge, Perks et al. 2-; Cross- 106 16 58 x* nd 16/48** 33,0 9/9*** Workers of electronic factory. OA cases

1979 sectional survey defined by symptoms(30), taking asthma
medication for at least 12 months(13) and
asthma symptoms over the week (all); *FEV1
sign. reduced before exposure on Monday
mornings compared to controls; **SFT with
FEV1 decline more than 10% compared to
controls (5%); ***individual data not given.

" Weir, Robertson et al. 3; Case reports. 2 2 2/2 2/2 2/2 2/2 2/2 1 1 tin maker and 1 car radiator repair man.

1989 s.amm.chloride, Use of soft corrosive soldering fluxes; co-

s. zinc chloride exposure to zinc chloride, see also zinc
chloride;1/1 SIC+ (ammonium chloride):
immediate

Stevens 1976 3; Case report 1 1 n on nd nd n 1 Electronic assembler developing resp.
symptoms within days after exposure

Solvents (not specified) Toren, Balder et al. * 2-; Case control 294 246 38 x* x* x* nd nd 38/294 OA cases in 1996. OR 2.1, sign.;

1999 study *individual data not given

" Cakmak, Ekici et al. 3+; Cross- 411 * 202/ 49,1 x* nd nd nd Gun factory workers.*Group with definite

2004 sectional 411* asthma not mentioned, asthma-related

symptoms not specified.
A Henneberger, Derk et 3+; Case series 8 8 8/8 + X X nd nd 8/424 OA cases in 1993-1995. 8/131 RADS
al. 2003 cases
", glue Chatkin, Tarlo et al. * 3+; Occupational 5 5 5 5/5 (+)* nd x* nd nd 5/469 asthma claims between mid 1984 and
1999 ( ) diseases statistics mid 1988 identified by retrospective review: 4
(WCB) cases with work-exacerbated asthma; *5/5
BD+ and /or NSBHR+;**1/5 RADS
Spray paint Brooks, Weiss et al. 3; Case reports 3 3 3 313 + 3/3 313 nd nd Painters. 2 RADS for 4 months, 1 RADS for
1985 56 months
Styrene monomer Lorimer, Lilis et al. * 3+; Survey 488 23 x* 56/488* 11.0 163/ 36.1 nd nd nd Production workers. Sign. correlation of dose-
100-42-5 1976 451* response relationship and recurrent episodes
or severity of WRS. *No specified information
if workers with LFT+ also had asthma
symptoms.
" Hayes, Lambourn et 3; Case report 1 1 11 on 7 i 1 RAF air frame technician
al. 1991
" Moscato, Biscaldi et 3; Case reports. 2 2 2/2 0/2 2/2 nd 2/2 2 Plastic factory workers
al. 1987
Sulfur dioxide Andersson, Knutsson | % 2-; Cross- 674 86 5 (5.2) 35/674 52 nd nd nd nd Sulfite mill workers. Asthma incidence rate
7446-09-5 et al. 2006 [ ] sectional sign. increased; attributable fraction of
incident asthma due to SO2 exposure 63%,
and 75% due to SO2 gassing
" Koksal, Hasanoglu et 3+; Survey 69 0(14.5) 55/69* 79.7 nd nd 10/ nd Workers of apricot farms. *55/69 dyspnea;

al. 2003 69 **SFT+ with sign. declines also as a group in

FVC, FEV1, FEVI/VC
" Andersson, Nilsson et 3+; Case 186 33 x* x* x* x* x* Sulfite mill workers. Mortality study of

al. 1998 reference study deceased workers aged 40-75 years. *
physician diagnosed with individual data not
given; **sign. increased mortality from asthma
(n=13) and COPD (n=20), OR1.6; other sign.
increased causes of death were brain tumors
(n=5), OR 3.3
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Harkénen, Nordman 3+; Case series 9 7 9/9 (+)* 6/9 4/7 nd nd Men accidently exposed to SO2 in pyrite mine
et al. 1983; Piirila, with follow-up in 1977. *7/9 with RADS; 6/7 re-examined
Nordman et al. 1996 after 4 and 13 years;
1 subject died hours post exposure due to
pulmonary edema; 4 subjects with persisting
NSBHR; 2/6 with persistent obstr.

" Tarlo and Broder 1989 3; Case report 1 1 17 x* 7 x* nd Profession not mentioned; persistent asthma
symptoms; co-exposure to sulphuric acid and
chlorine; *individual data not given..

Sulfathiazole Rosberg 1946 3; Case reports 2 2 22 nd nd nd 2/2* Nurses; *individual reaction type not given.

72-14-0

Swine confinement *% 2371

" Vogelzang, v. 2-; Cohort study 171 12* 821171 x** 12/82 15 x** nd Pig farmers. *Asthma or COPD cases;

d.Gulden et al. 2000 with 3-years **individual data not given; long term average
follow-up. exposure to dust: 2.63mg/m?, to endotoxin
105ng/m3, to ammonia 150mg/m3

" Reynolds, Donham et 2-; Longitudinal 151 x* x* nd x* nd Swine production workers. *Individual data

al. 1996 study with Syears not given; **sign. across-shift change in FEV1
follow-up for 46 workers with exposure of 10-13 years;
levels of 2.5 mg/m? for total dust and 7.5 ppm
for ammonia are associated with sign. across-
shift decrease in FEV1.
" Schwartz, Donham et 2-; Population 168 X5, X*,** nd Xt nd Pig farmers. *sign. longitudinal declines in
al. 1995 based longitudinal FEV1, FVC, and FEF25-75 related to across-
cohort study shift declines, additionally sign. relationship of
FEV1 and FEF25-75 decline to endotoxin
exposure; **individual data not given

" Preller, Heederik et al. 2-; Cross- 194 x* 94/194 48.4 x* nd nd nd Pig farmers.*Sign. decline of baseline lung

1995 sectional function (FVC,FEV1, PEF, FEF25-75) vs.
controls. Sign. and positive association
between resp. symptoms and duration (OR
4.2 for >10min) of desinfection procedure
(medium and high pressure: OR 7.1); average
exposure to dust: 2.7 mg/m?3; endotoxins: 112
ng/m?3; ammonia: 1.7mg/m?

" Radon, Biisching et al. 2-; Cross- 2278 554 (24.3)" X x** nd nd nd Pig farmers in the European Farmers’ Project.

2002 sectional *24.3% with WR resp. symptoms, sign.
exposure-related; **individual data not given

" Vogelzang, van der 3+; Longitudinal 171 82/171 x* nd nd nd Pig farmers. *sign. FEV1 decline 73 mL/yr,

Gulden et al. 1998 study with follow- sign. related to endotoxin exposure

up

" Dosman, Lawson et 3; Case reports 4 4 4/4 0/4 3/4 nd nd Intensive swine facility workers. Onset of first

al. 2004 resp symptoms between 4.5 and 48 months;
11 BD+

" Cormier, Coll et al. 3; Case report 1 1 11 + 17 7 nd nd Profession not mentioned. Massive exposure

1996

Tall oil Tarlo 1992 3; Case report 1 1 1 11 01 11 11 11* 1 Rubber tyre industry worker. SIC with Pamtac

= 1500 (heated); **SFT for 2 weeks

Tear gas Hill, Silverberg et al. 3; Case report 1 4 1 11 + 11 nd nd nd Prisoner. Massive exposure with generalized

2000 = symptoms (spongiotic lichenoid dermatitis,
fever); SPT+; general and resp symptoms
over > 6 months

" Bayeux-Dunglas, 3; Case report 1 1 7n nd n nd nd Teacher with repeated exposure. “Low level

Deparis et al. 1999 RADS"; duration of symptoms over 6 months

" Roth and Franzblau 3; Case report 1 1 n + n nd nd nd Prison guard. Agent 'Deep Freeze' containing

1996 1% orthochlorobenzalmalonitrile. Persistent
symptoms >3 years
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Hu and Christiani 3; Case report 1 1 17 + n 7n nd nd Massive spill in nightclub; resp symptoms > 2
1992 years
Terpene (3-carene) Eriksson, Levin et al. 3; cross-sectional 38 1 0 0* X nd X nd Joinery workers. *Only occurence of upper
13466-78-9 1997 - resp symptoms. **Sign. lower FEV1 and
FEV1/VC ratio in joinery workers, compared
to controls.***No sign. change of LFT across
working shift. Total terpene exposure
between 19 - 123mg/m? during a work shift.
" Seaton, Cherrie et al. 3; Case report 1 1 n nd nd 0/1 n 1 Laboratory technician for about 10 years.
1988 Asthma provoked by rubber glove vapors
Tetrachloroisophthalonitrile Honda, Kohrogi et al. 3; Case report 1 1 1 7 0/1 11 11 11 1 Farmer
(fungicide) 1992 =
Tetrahydrothiopene Baur and Bittner 2009 3; Case reports. 2 2 2 2/2 2/2* nd nd nd Workers engaged in odorizing natural gas;
110-01-0 *2/2 BD+
Tetramethrin [1-(5-tretrazoly)- 4-guanyl- |Vandenplas, Delwiche 3; Case report 1 2 1 11 on i nd 11 1 Worker of insect pest extermination firm
tetrazene hydrate] et al. 2000 -
7696-12-0
" Burge and Richardson 3; Case report 1 1 71 on 71 nd 71 1 Hospital pharmacist
1994
Tributyl tin oxide [carpet fungicide] Shelton, Urch et al. 3; Case report 1 1 1 11 0/ 11 nd 11 1 Venipuncture technician
1992 =
Triethanolamine Savonius, Keskinen et 3; Case report 2 2 2 2/2 0/2 1/2 2/2 2/2 1 1 Metal workers
102-71-6 al. 1994 =
Tungsten carbide Bruckner 1967 3; Case report 1 1 1 17 nd nd nd nd Tungsten carbide worker
11130-73-7 -
Uranium hexafluoride Brooks, Weiss et al. 3; Case report 1 2 1 i + nd 11 nd nd Chemical worker with accidental exposure
7783-81-5 1985 =
" Frigas, Filley et al. 3; Case report 1 1 n on nd nd 7 1 UF foam exposure
1981
Urea (fume) Cockcroft, Hoeppner 3; Case reports 2 2 2 2/2 0/2 2/2 nd 2/2* 1 1 Carpenters. Exposure to dust from western
57-13-6 et al. 1982 = red cedar chips with urea formaldehyde; *SIC
with cedar urea formaldehyde sawdust with
1/2 borderline immediate (FEV1 decline —
14%)
Urea formaldehyde foam Bertrand, Simon et al. 3; cross-sectional 89 0 0 3/80 37 0/89 nd nd nd Coal miners exposed to ureaformol and also
64869-57-4 2007 = formophenolic-based resins; *sign. increase
Phenol-formaldehyde resin of resp. symptoms, e.g. chronic bronchitis and
9003-35-4 wheezing, compared to workers exposed to
MDI-based resins
Vanadium * 20
7440-62-2
", divanadium pentoxide Irsigler, Visser et al. 2-; Case control 375 12 40/ 375 3/ 40 12/ 40 nd nd 40 open cast miners with persistent resp.
1314-62-1 1999 study symptoms
" Pistelli, Pupp et al. 3+; Survey 1 7 x* 0/11 711 nd nd Workers exposed during removal of ashes
1991 and clinker in oil-fired power station. NSBHR
sign. increased; *individual data not given
" Esterhuizen, Hnizdo et 3+; Occupational 8 8 x* x* x* nd x* 8/324 OA cases due to vanadium in 1997-
al. 2001 diseases statistics 1999; *individual data not given.
(SORDSA)
" Kielkowski and Rees 3+; Occupational 333 59 59/ 333 52/ 326 nd nd nd Employees of vanadium plant. WRA sign.
1997 diseases statistics increased (17.7% vs. 5.1% of controls);
22/333 chronic bronchitis
A Musk and Tees 1982 3; Case reports. 4 4 4/4 3/4 2/4 nd nd Refinery workers
Welding fumes El-Zein, Malo et al. *% 2+; Epidemio- 194 2160 5 14/193 22/194 46/ 194 nd nd 5/194 new-onset asthma cases /incidence
2003 logical 3%) plus 1/6 exacerbated asthma; increase in
prospective incidence of NSBHR (11.9%); sign. FEV1
cohort study decline (- 8.4%)
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Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i ied to posed i h WORK-RELATED LFT NSBHR SFT sic
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS Reaction type
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
nn % | cases | nin % | nn % | nn % | nn % in) In) d(n)
" Jafari 2004 2-; Case control 63 4 4/ 63 X nd nd nd Manual steel arc welders. sign. asthma
symptoms (6.3% vs. 1.3%) and sign. spirom.
declines in VC, FVC, FEV1, FEF 25-75% as a
group
" Toren, Balder et al. 2-; Case control 26 26 x* x* x* nd nd 26/294 OA cases in 1996. OR 2.0, sign.;
1999 *individual data not given
" Nakadate, Aizawa et 2-; Cross- 143 x* x* x* nd nd nd Electric arc welders. Cumulative exposure
al. 1998 sectional sign. associated with chronic cough (11/143)
and FEV1/VC decline; *individual data not
given
" Beach, Dennis et al. 2-; Cross- 682 X* x* x* x* nd nd Welders. NSBHR+ sign. exposure-related;
1996 sectional *individual data not given
" Hannu, Piipari et al. 3+; Case series 34 34 34/34 18/34 9/ 15 nd 34/34 9 16 9 Workers of metal industry
2006 with follow-up
" Latza and Baur 2005 3+; Occupational 28 28 x* x* nd nd X* 28/835 OA cases in 2003 (28/210 irritant
diseases statistics asthma cases); *individual data not given
" Piipari and Keskinen 3+;0ccupational 6 6 6/6* nd nd 6/6* 6/6* 6/324 OA cases due to welding fumes in 1997
2005 diseases statistics 1999; *individual data not given
(SORDSA)
" Karjalainen, 3+; Occupational 14 14 14/ 14 14/ 14 nd nd nd Construction workers
Martikainen et al. diseases statistics
2002
" Reinisch, Harrison et 3+; Occupational 9 9 9/9 x* nd nd nd 9/430 new onset asthma in 1993-1996.
al. 2001 diseases statistics *individual data not given
(SENSOR),
survey
" Contreras and Chan- 3+; Case series 6 3 6/6 0/6 5/6 nd 3/6 3 Welders. SIC with mild steel, stainless steel
Yeung 1997 and/or galvanised steel; conc. 3.4-150 mg/m?3
" Hannu, Piipari et al. 3; Case reports. 2 2 2/2 0/2 0/2 11 2/2* 2 Metal arc welders on stainless steel. **SIC
2005 with SMO steel or duplex steel with an
nickel/molybdenum electrode; *SFT for 1
week
", aluminium Vandenplas, Delwiche 3; Case report 1 1 n on n nd 7 1 Welder performing manual metal arc welding
etal. 1998 on aluminium
" Ross, Keynes et al. 3+;Occupational 22 22 x* X* x* x* x* 22/1765 physician-diagnosed asthma cases
1997 diseases statistics in 1996. *Individual data not given
(SWORD)
" Vandenplas, Dargent 3; Case report 1 1 n n 7 nd 11" 1 Welder manufacturing automatic gates. *SIC
etal. 1995 with gas metal arc welding on mild steel
" Keskinen, Kallioméaki 3+; Case series 7 5 5/7 o/7* 217 nd 2/3 1 1 Metal arc stainless steel welders. (2 years
et al. 1980 later, 3 subjects re-examinated, out of them
2/3 SIC+: 1 immediate, 1 late)
" Bernstein and Merget 4; Review [incidence about Stainless steel sign. stronger irritant than
2006 3.0-5.0] “mild steel”
World Trade Center desaster 2001 Wheeler, McKelvey et | %% 2+; prospektive 25748 21355 926 (3.6)** x* x* x* x* x* Workers and volunteers who were involved at
al. 2007 cohort study the WTC site from 09/11/01 to 06/30/02.
*Individual data not given; **new onset
asthma, physician diagnosed after 09/11/01;
sign. risk faktor for arrival date(OR 1.81- 1.69)
within the first week and >90 days of work at
WTC site (OR 1.74); sign. elevated risk for
new onset asthma for professionals
compared to volunteers (unadjusted OR 1.88-
1.66)
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1989

Agents (specification ) Publication Strength |Evidence Occupa- Total no. of | Irritant-induced EVIDENCE (pathological results) Remarks
[synonyms] of grading, tionnally irritant- occupational
CAS No. i jed to posed i h WORK-RELATED LFT NSBHR SFT
per agent |i bi . SYMPTOMS
(three star |study studied, asthma/ COPD cases, n Asthma RADS
system of |(modified SIGN n occupational | (prevalence,
RCGP) |system); Study COPD cases %) all affected
type per agent cases:+  or
at least one out
of several
n/n % | cases:(+) nn__ % | nn__% | nn__%| nn__ %
" Banauch, Hall et al. 2+; Longitudinal 11766 48 [incidence X X nd nd nd Exposed FDNY rescue workers. Resp.
2006 study (0.4)] symptoms sign. time of arrival-related:
Severity (i.e., greater number) early- >
intermediate-> late-arrival; sign. loss of FEV1
after desaster in each group; FEV1< 60% in
45 exposed before, in 93 after desaster
" Banauch, Alleyne et 2+; Prospective 123 20 (16.3) 20/123* + 27/ 151 24/ 112 nd nd 17/83 of highly, 3/40 of moderately exposed
al. 2003; Banauch, cohort study / fire-fighters developed RADS (diagnosed 6
Dhala et al. 2005 ieview months after disaster).
NSBHR exposure-related (31%, 10%); after
6 mo. persistent NSBHR in 55%; *sign.
declines of spirometric parameters post WTC
" Herbstman, Frank et 3+; Survey 119 22(18.5) 22/119 x* nd nd nd Clean-up and recovery workers; 22/119 new-
al. 2005 onset wheezing with *sign. decline of FEV1;
prevalence of symptoms sign. exposure-
related
" Salzman, Moosavy 3+; Survey 240 55 (18.5) 55/ 240 + 37/ 240 nd nd nd Emergency services police officers. Dyspnea
2004 and prevalence of abnormal spirometry sign.
related to exposure intensity
" Prezant, Weiden et al. 3+; Survey with 332 (3.3) 332/ + 332/ 332/ nd nd Firefighters. 332/9914 persistent cough; sign.
2002 follow-up of 9914 9914 9914 FEV1 and FVC declines; 315 dyspnea; dose-
exposed workers related cough (8% of high, 3% of moderate,
1% of low exposure), and NSBHR (23% of
high, 8% of moderate exposure)
Zinc (fume) Malo and Cartier 1987 3; Case report 2 4 2 22 22 22 nd 2/2 Solderers exposed to fume of galvanized
7440-66-6 = metal. 1 subject with metal fever
" Malo and Cartier 1993 3; Case report 1 1 11 0/ 11 11* 171 Metal plant worker. *SFT+ (late); **SIC done
with zinc sulfate; SPT+
" Kawane 1988 3; Case report 1 1 171 17 7 nd nd Welder. Presenting additionally metal fume
fever.
Zinc chloride (fume) Weir, Robertson et al. 3; Case reports 2 2 2 2/2 2/2 nd 2/2 2/2 1 worker of tin making industry and 1

car/truck repairer. Use of soldering fluxes, co-
exposure to ammonium chloride (see also
ammonium chloride)

##: for details see column “Remarks”; + : positive test result; - : negative test result; BD: significant bronchodilator effect; NSBHR: bronchial hyperresponsiveness; conc.: concentration; IC:
significant positive intracutaneous test result; IgE: positive result of specific IgE antibody measurement; LFT: lung function test showing obstructive ventilation pattern; n: number of subjects; n/n:
number of subjects with work-related symptoms or positive test results / all investigated subjects; nd: not done; ns: not significant; OA: occupational asthma; obstr.: obstructive ventialation pattern(s); P:
pathology; resp.: respiratory; restr. = restrictive ventilation pattern; SFT: Serial peak flow, FEV1 or PEFR showing significant change in follow-up pre-, (during) and post shift; SIC: specific inhalative

challenge test, i: immediate, d: dual, I: late response type; spec.: specific; SPT: significant positive skin prick test result; sign.: significant/ significantly; vs.: versus; WR: work-related; WRS: work-
related symptoms; x: test done, no individual results listed

International Archives of Occupational and Environmental Health, X. Baur, H. Vellguth, M. Velasco Garrido
Ordinariat und Zentralinstitut fir Arbeitsmedizin und Maritime Medizin Hamburg, baur@uke.de

33

MK: 22.11.2011



References:

Abrons, H.L., M. R.Peteren, et al.(1988). "Symptoms, ventilatory function, and environmental expsures n
Portland cerrent workers." Br JInd Med 45(6): 368-375.

Ahman, M., R. Alexandassa, etal. (1991). "Impedediung function in moulders anctoremakers handing furan
resinsand.” Int Arch Ocaip Environ Heath 63(3): 175-180.

Al-Neaimi, Y. |., J Gomes etal. (200]). "Respiratoy illnessesard ventilatory function amongworkers a a
cement facbory in arapidly develging cauntry.” OccupMed (Lond) 51(6): 367-373.

Alanko, K., H. Keskinen, et al (1978). "Immediate-type hypersersitivity to reactve dyes.' Clin Allergy 8(1):
25-31.

Aldrich, F. D.,A. W. Stange, etal. (1987). "Snoking ard ethylene damine sersitization in anindustial
population.” JOcaup Med 29(4): 311-314.

Aleva, R M., R Aalbes, et al (1992). "Occpational ssthma caused by aharderer contaning an diphaticand a
cycloaliphatic dianine." Am RevResjr Dis 145(5): 1217-1218.

Ali, B. A., H. O. Ahmed & al. (2001). "Pulmonaly function of workers exposedto ammonia: astudy in the
Eagern Province of Saudi Arabia." Int JOccip Environ Hedth 7(1): 19-22.

Ali, B. A., S.G. Ballal, etal. (1998). "Post-shift changes in pulmonary function in a cenent factory in easten
Saudi Arahia." OccupMed (Lond) 48(8): 519-522.

Almeida, A. G, R. Duate, € al. (2007)."[ Pulmonary function in Rortuguesefirefighters]." Rev Rrt Pneunol
13(3): 349-364.

Anderssa, E., A. Knutson, et al. (206). "I nciderce d aghma anong workersexposedto sulphur dioxide ard
otherirritant gases" Eu Respr J 27(4): 720-725.

Anderssa), E., T. Nilss, et al. (198). "Mortality from asthma and carceramong sulfite mill workers." Scand J
Work Environ Health 24(1): 12-17.

Anderssa), E., A. C.Qlin, et al. (2M3). "Adult-onset athma andwheeze aong irritant-exposedbleactery
workers."Am JInd Med43(5): 532-538.

Andrasd, R. H., E. J Bardam, I., et d. (1976)."Clinical and bronchial provacation gudies n patients with
meatvrappers' asthma." JAllergy Clin Immunol 58(2): 291-298.

Atis, S, B. Tutluodlu, et al. (D05). "The respratoty effects of occupatioral polypropyleneflock exposure Eur
RespirJ 25(1): 110-117.

Axford, A. T., C. B. McKerrow, et al. (196). "Accidenal exposue toisocyanatefumes in a goup o firemen."
Br J Ind Med33(2): 65-71.

Baik, J. J, Y. B. Yoon, et al. (195). "Cobalt-inducedoccupational ashma ascaciated with systemic iliness’' J
Korean Med Sci 10(3): 200-204.

Baker, D. B., P. H. Gam, et al (1990). "Crosssedional study of platinum salts snsitization among precious
metds refinery workers." Am J Ind Med 18(6): 653-664.

Banaud, G. |, D. Alleyne, ¢ al. (2003). "Persistert hyperreactivty and reactive airway dysfunction in
firefighters atthe World TradeCerter." Am JRegir Crit Care Med 168(1): 54-62.

Banaud, G. I., A. Dhala, et al (2005). "Pulmonary diseaein rescue workers at te World Trade Genter site.”
Curr OpinPulm Med 11(2): 160-168.

Banaud, G. |, C. Hdl, et al. (2006). "Pulmonary function dter exposue tothe World Trade Cener cdlapse in
the New York City Fire Dgpartment.” Am J Respir Crit Care Med 174(3): 312-319.

Barthel, E. (1983). "[Irritative and allergic effects of pesticide aerosoln the resiratory trad ard problems o
their evaluation]." Z Gesante Hyqg 29(11): 678-681.

Base, M. E.,M. S.Tockman, et d. (1985). "Pulmonary function and respratory symptoms in pdyvinylchloride
fabricaion workers" Am Rev Resoir Dis 131(2): 203-208.

Baur, X., Z. Chen, et al. (2M@1)."Resiratory diseaes caisal by occypational exposure tol,5-naplthalene-
diisocyarate (NDI): Reasilts of workplacerelated challenge ests and artibody aralyses.” Am JInd Med
39(4): 369-372.

Baur, X., A. B. Czuppon, € al. (1995). "A clinical and immunological gudy on 92 workers occypationally
expose to arhydrides:' Int Arch Occip Environ Health 67(6): 395-403.

Baur, X., M. Dewair, etal. (1984). "Detection of immunologically senstizedisocyanateworkers by RAST ard
intracuaneaus skin tegs." J Allergy Clin Immunol 73(5 Pt 1): 610-618.

Baur, X., G. Frthmann, et d. (1979). "[Occupational athma and demmatitis after exposureto dusts of persufate
salts n two industrial workers (author's transl)]." Respration 38(3): 144-150.

Baur, X., A. Preisser, etal. (2003). "[Asthma due to grain dust]." Pneumologie 57(6): 335-339.

Baur, X., E. M. Scheide, et al. (199). "Occumtional agthma toperfume.” Allergy 54(12): 1334-1335.

Bayeux-Dunglas M. C.,P. Deparis et d. (1999). "[Occupational ssthmain a teacherafter repeatecexposure to
tea gas]."RevMal Respr 16(4): 558-559.

Beadch, J R, J. H. Demis, et d. (1996). "An epgdemiologic investigation of aghma inwelders." Am J Reir
Crit Care Med 154(5): 1394-1400.




Belin, L., U. Hjortsberg, et al. (1981). "Life-ttatening pulmonary reaction to car paint contairdng
prepolymerized isocyanate." Scand J Work Enviroalth&'(4): 310-311.

Belin, L., U. Wass, et al. (1983). "Amines: possibhusative agents in the development of bronchial
hyperreactivity in workers manufacturing polyuratba from isocyanates.” Br J Ind M&@(3): 251-
257.

Bergdahl, I. A., K. Toren, et al. (2004). "Incredsaortality in COPD among construction workers esqabto
inorganic dust." Eur Respir2B(3): 402-406.

Bergman, A., U. Svedberg, et al. (1995). "Contatitaria with anaphylactic reactions caused by pational
exposure to iridium salt." Contact DermatB®&(1): 14-17.

Bernstein, D. I., Ed. (1989). Guidelines for thagtiosis and evaluation of occupational immunolagig
diseaseSupplement to the J Allergy Clin Immunol. St. iyiMosby Co.

Bernstein, D. I., L. Korbee, et al. (1993). "Thavlprevalence of occupational asthma and antibogheudent
sensitization to diphenylmethane diisocyanate piaat engineered for minimal exposure to
diisocyanates.”" J Allergy Clin Immun6g(3): 387-396.

Bernstein, I. L., M. Chan-Yeung, et al. (2006). g8 in the workplace and related conditions, 3ro\eav
York, Taylor & Francis.

Bernstein, I. L., H. Keskinen, et al. (2006). Madagal aspects, compensation aspects, and evalustio
impairment/disability. Asthma in the workpladel. Bernstein, M. Chan-Yeung, J. L. Malo andID.
Bernstein. New York, London, Taylor & Francis Gro®19-352.

Bernstein, J. A., T. Stauder, et al. (1994). "A bamad respiratory and cutaneous hypersensitivitylsyme
induced by work exposure to quaternary amines.lleldy Clin Immunol94(2 Pt 1): 257-259.

Bertrand, J. P., V. Simon, et al. (2007). "Assadoiz of symptoms related to isocyanate, ureaforar,
formophenolic exposures with respiratory symptoms lang function in coal miners." Int J Occup
Environ Healthl3(2): 181-187.

Bherer, L., R. Cushman, et al. (1994). "Surveyafatruction workers repeatedly exposed to chlaviver a
three to six month period in a pulpmill: Il. Follawp of affected workers by questionnaire, spirogetr
and assessment of bronchial responsiveness 18nmwaths after exposure ended." Occup Environ
Med 51(4): 225-228.

Blainey, A. D., S. Ollier, et al. (1986). "Occupatal asthma in a hairdressing salon." Thatd{d): 42-50.

Blanc, P. D., S. Ellbjar, et al. (1999). "Asthmdated work disability in Sweden. The impact of woldce
exposures.” Am J Respir Crit Care MED(6): 2028-2033.

Block, G. T. and M. Yeung (1982). "Asthma inducedrickel." Jam&47(11): 1600-1602.

Blomgvist, A., M. Duzakin-Nystedt, et al. (2005pitways symptoms, immunological response and exgosu
powder painting." Int Arch Occup Environ Healt&(2): 123-131.

Bohadana, A. B., N. Massin, et al. (1996). "Airfl@bstruction in chalkpowder and sugar workers."Arth
Occup Environ Healtb8(4): 243-248.

Borghetti, C., R. Magarolas, et al. (2002). "[S&mnation and occupational asthma in poultry workénded
Clin (Barc)118(7): 251-255.

Boulet, L. P. (1988). "Increases in airway respeoasess following acute exposure to respiratoryaints.
Reactive airway dysfunction syndrome or occupatiasthma?" Che$4(3): 476-481.

Bourke, S. J., R. P. Convery, et al. (1997). "Oetigmal asthma in an isothiazolinone manufactupiiagt.”
Thorax52(8): 746-748.

Bourne, M. S., M. L. Flindt, et al. (1979). "Asthrdae to industrial use of chloramine." Br Me#(6181): 10-
12.

Bright, P., P. S. Burge, et al. (1997). "Occupatlasthma due to chrome and nickel electroplatibdrax
52(1): 28-32.

Brooks, S. M., M. A. Weiss, et al. (1985). "Reaetairways dysfunction syndrome (RADS). Persiststiiraa
syndrome after high level irritant exposures.” GI88¢3): 376-384.

Bruckner, H. C. (1967). "Extrinsic asthma in a tstegn carbide worker," J Occup M. 0): 518-519.

Buick, J. B. and G. R. Todd (1997). "Concomitanealitis and asthma following exposure to triphemgthane
triisocyanate."” Occup Med (Londy(8): 504-506.

Burge, P. S., G. Edge, et al. (1981). "Occupatiasttima in a factory making flux-cored solder ciita
colophony.” Thora®6(11): 828-834.

Burge, P. S., M. G. Harries, et al. (1985). "Octigmeal asthma due to formaldehyde." Tho#@¥4): 255-260.

Burge, P. S., M. G. Harries, et al. (1980). "Braatprovocation studies in workers exposed to timads of
electronic soldering fluxes." Clin Allergy0(2): 137-149.

Burge, P. S., W. Perks, et al. (1979). "Occupatiasthma in an electronics factory.” Tho@#1): 13-18.

Burge, P. S. and M. N. Richardson (1994). "Occupati asthma due to indirect exposure to laury! tiryle
benzyl ammonium chloride used in a floor clean€hbtrax49(8): 842-843.

Burge, P. S., J. A. Scott, et al. (2000). "Occupl asthma caused by aluminum." Alle&(8): 779-780.

Burns, M. J. and C. H. Linden (1997). "Another hdi hazard. Toxicity secondary to bromine and higdsoic
acid exposure." Che&i1(3): 816-819.




Butcher, B. T., R. N. Jones, et al. (1977). "Loundibal study of workers employed in the manufactifre
toluene-diisocyanate.” Am Rev Respir DE5(3): 411-421.

Cakmak, A., A. Ekici, et al. (2004). "Respiratoigdings in gun factory workers exposed to solvérRespir
Med 98(1): 52-56.

Calverley, A. E., D. Rees, et al. (1995). "Platinsait sensitivity in refinery workers: incidencedagffects of
smoking and exposure." Occup Environ Me{10): 661-666.

Cartier, A., L. Grammer, et al. (1989). "Speciferism antibodies against isocyanates: associatitim wi
occupational asthma." J Allergy Clin Immur84(4 Pt 1): 507-514.

Cartier, A., O. Vandenplas, et al. (1994). "Redpmaand systemic reaction following exposure tatkd
electrostatic polyester paint." Eur Respif(3): 608-611.

Casas, X., |. Badorrey, et al. (2002). "[Occupadlasthma due to amines]." Arch BronconeuB8§P): 93-94.

Castro-Gutierrez, N., R. McConnell, et al. (199Respiratory symptoms, spirometry and chronic oatiopal
paraquat exposure.” Scand J Work Environ Hezg{B): 421-427.

Chan-Yeung, M., H. Dimich-Ward, et al. (1992). "€igross-sectional studies of grain elevator workémn J
Epidemiol136(10): 1269-1279.

Chan-Yeung, M., M. Schulzer, et al. (1980). "Epida@oygic health survey of grain elevator workerdiritish
Columbia." Am Rev Respir Di$21(2): 329-338.

Chan-Yeung, M., R. Wong, et al. (1983). "Epidemiitohealth study of workers in an aluminum smeitter
British Columbia. Effects on the respiratory systeAm Rev Respir Did27(4): 465-469.

Chan, C. C., T. H. Cheong, et al. (1994). "Casecsfipational asthma due to glue containing cyaryteter"
Ann Acad Med Singapor23(5): 731-733.

Chan, O. Y., S. C. Poh, et al. (1988). "Respirafangction in cadmium battery workers--a follow-updy."
Ann Acad Med Singapor&7(2): 283-287.

Chatkin, J. M., S. M. Tarlo, et al. (1999). "Theaame of asthma related to workplace irritant expes: a
comparison of irritant-induced asthma and irritaggravation of asthma." Chelsit6(6): 1780-1785.

Chee, C. B., H. S. Lee, et al. (1991). "Occupatiasthma due to hexahydrophthalic anhydride: a czzert.”
Br J Ind Med48(9): 643-645.

Chen, R., H. Tunstall-Pedoe, et al. (2001). "Enwinental tobacco smoke and lung function in emplsyeeo
never smoked: the Scottish MONICA study." Occup iEnvMed58(9): 563-568.

Chester, E. H., D. G. Gillespie, et al. (1969). &Tgrevalence of chronic obstructive pulmonary disda
chlorine gas workers." Am Rev Respir [9(3): 365-373.

Christiani, D. C., X. R. Wang, et al. (2001). "Ldtuglinal changes in pulmonary function and respinat
symptoms in cotton textile workers. A 15-yr follawp- study.” Am J Respir Crit Care M&83(4): 847-
853.

Cipolla, C., A. Belisario, et al. (1999). "[Occufmatal asthma caused by dioctyl-phthalate in a batlp
production worker]." Med La®0(3): 513-518.

Clarke, C. W. and P. M. Aldons (1981). "Isophoraiisocyanate induced respiratory disease (IPDIuStAN Z
J Med11(3): 290-292.

Cockcroft, D. W., A. Catrtier, et al. (1980). "Astarmaused by occupational exposure to a furan-tdzieder
system." J Allergy Clin Immund6(6): 458-463.

Cockcroft, D. W., D. J. Cotton, et al. (1979). "Mpecific bronchial hyperreactivity after exposwra/Nestern
Red Cedar." Am Rev Respir DI149(3): 505-510.

Cockcroft, D. W., V. H. Hoeppner, et al. (1982).ctdpational asthma caused by cedar urea formaleéehyd
particle board.” Chesi2(1): 49-53.

Cone, J. E., L. Wugofski, et al. (1994). "Persistespiratory health effects after a metam sodiestipide
spill." Chest106(2): 500-508.

Conrad, E., W. Lo, et al. (1998). "Reactive airwdysfunction syndrome after exposure to dinitrogen
tetroxide."_South Med 91(4): 338-341.

Contreras, G. R. and M. Chan-Yeung (1997). "Broalof@actions to exposure to welding fumes.” Occup
Environ Med54(11): 836-839.

Cormier, Y., B. Call, et al. (1996). "Reactive a&rys dysfunction syndrome (RADS) following expostord¢oxic
gases of a swine confinement building." Eur Re3p{5): 1090-1091.

Corrado, O. J., J. Osman, et al. (1986). "Asthnthrhimitis after exposure to glutaraldehyde in eswipy
units." Hum Toxicol5(5): 325-328.

Cullinan, P., J. Hayes, et al. (1992). "Occupati@sthma in radiographers.” Lan@20(8833): 1477.

Curran, A. D., P. S. Burge, et al. (1996). "Cliniand immunologic evaluation of workers exposed to
glutaraldehyde." Allergp1(11): 826-832.

Daenen, M., P. Rogiers, et al. (1999). "Occupatiaathma caused by palladium." Eur ResfiB(): 213-216.

Danuser, B., C. Weber, et al. (2001). "Respiragymptoms in Swiss farmers: an epidemiological switysk
factors." Am J Ind Me®9(4): 410-418.

Danuser, B., C. Wyss, et al. (1988). "[Lung funstand symptoms in employees of poultry farms)." Soz
Praventivme®3(6): 286-291.




Davison, A. G., P. M. Fayers, et al. (1988). "Caaimifume inhalation and emphysema." Lari{@687): 663-
667.

de la Hoz, R. E. (1999). "Reactive airways dysfiomcsyndrome following exposure to a fluorocarbdguit
Respir J13(5): 1192-1194.

de la Hoz, R. E., D. P. Schlueter, et al. (1996hronic lung disease secondary to ammonia inhalatjory: a
report on three cases.”" Am J Ind M2%{2): 209-214.

De Raeve, H., C. Vandecasteele, et al. (1998).rfiakand respiratory sensitization to chromate éement
floorer." Am J Ind Med34(2): 169-176.

De Silva, P. E. and M. B. Donnan (1981). "Chroradmium poisoning in a pigment manufacturing plaBt.J
Ind Med38(1): 76-86.

Deschamps, D., F. Questel, et al. (1994). "Pergiststhma after acute inhalation of organophosphate
insecticide." Lance344(8938): 1712.

Deschamps, D., N. Rosenberg, et al. (1992). "Rergiasthma after accidental exposure to ethylaited Br J
Ind Med49(7): 523-525.

Deschamps, D., P. Soler, et al. (1994). "Persiststiima after inhalation of a mixture of sodiumdwgfgorite
and hydrochloric acid.” Che05(6): 1895-1896.

Desjardins, A., J. P. Bergeron, et al. (1994). tAltium potroom asthma confirmed by monitoring afcfed
expiratory volume in one second.” Am J Respir Cate Medl150(6 Pt 1): 1714-1717.

Dijkman, J. H., P. H. Vooren, et al. (1981). "Ocatipnal asthma due to inhalation of chloramine-Tlinical
observations and inhalation-provocation studigs. ‘Arch Allergy Appl Immunolb4(4): 422-427.

Dosman, J. A., B. L. Graham, et al. (1987). "Restpity symptoms and pulmonary function in farmedsOccup
Med 29(1): 38-43.

Dosman, J. A., J. A. Lawson, et al. (2004). "Octigpel asthma in newly employed workers in inteesswine
confinement facilities.” Eur Respir23: 698-702.

Drexler, H., A. Weber, et al. (1994). "Detectiordastinical relevance of a type | allergy with ocatipnal
exposure to hexahydrophthalic anhydride and medtrghydrophthalic anhydride." Int Arch Occup
Environ Health65(5): 279-283.

Dube, D., M. Puruckherr, et al. (2002). "Reactiirgvays dysfunction syndrome following metal fumede"
Tenn Med95(6): 236-238.

Dugue, P., C. Faraut, et al. (1991). "[Occupati@sthma provoked by ethylene oxide in a nurseks&r Med
20(30): 1455.

Eduard, W., J. Douwes, et al. (2004). "Do farmirgasures cause or prevent asthma? Results frouug sf
adult Norwegian farmers."” Thor&@(5): 381-386.

Eisner, M. D., J. Balmes, et al. (2005). "Lifetim@vironmental tobacco smoke exposure and the fiskronic
obstructive pulmonary disease." Environ Hedlth): 7.

Ekici, A., M. Ekici, et al. (2005). "Obstructiveraiay diseases in women exposed to biomass smokeitda
Res99(1): 93-98.

el-Sadik, Y. M., H. A. Osman, et al. (1972). "Expossto sulfuric acid in manufacture of storagedoéds.” J
Occup Medl14(3): 224-226.

El-Zein, M., J. L. Malo, et al. (2003). "Incidenoéprobable occupational asthma and changes iragioalibre
and responsiveness in apprentice welders." EuriR&2p(3): 513-518.

Emad, A. and G. R. Rezaian (1997). "The diversitthe effects of sulfur mustard gas inhalation espiratory
system 10 years after a single, heavy exposuréysanaf 197 cases." Chekt2(3): 734-738.
Eriksson, K. A., J. O. Levin, et al. (1997). "Tenpeexposure and respiratory effects among workessiedish

joinery shops." Scand J Work Environ He&8{2): 114-120.

Esterhuizen, T. M., E. Hnizdo, et al. (2001). "Oteuce and causes of occupational asthma in SdititeA
results from SORDSA's Occupational Asthma Regigt®g7-1999." S Afr Med 91(6): 509-513.

Estlander, T., L. Kanerva, et al. (1993). "Immeeliahd delayed allergy to nickel with contact urigarhinitis,
asthma and contact dermatitis.” Clin Exp Alle@$(4): 306-310.

Fawcett, I. W., A. J. Taylor, et al. (1977). "Astamdue to inhaled chemical agents--epoxy resin syste
containing phthalic acid anhydride, trimellitic d@nhydride and triethylene tetramine.” Clin Allgrg
7(1): 1-14.

Feinberg SM, W. R. ( 1945). "Atopy to simple cheaticompounds-sulfonechloramides." J Allergy Clin
Immunol16(5): 209-220.

Fell, A. K., T. R. Thomassen, et al. (2003). "Resoiry symptoms and ventilatory function in workexposed
to portland cement dust." J Occup Environ M&@®): 1008-1014.

Ferguson, H., K. E. Thomas, et al. (1990). "Broathrovocation testing of sodium iso-nonanoyl oxytene
sulphonate.”" Hum Exp Toxic&(2): 83-89.

Fernandez-Nieto, M., S. Quirce, et al. (2006). "@ational asthma in industry." Allergol Immunopdtfidadr)
34(5): 212-223.

Ferris, B. G., Jr., W. A. Burgess, et al. (196Pxevalence of chronic respiratory disease in a milpand a
paper mill in the United States." Br J Ind M24(1): 26-37.




Fidan, F., A. H. Cimrin, et al. (2004). "Airway éiase risk from environmental tobacco smoke among
coffeehouse workers in Turkey." Tob Contt8(2): 161-166.

Flodin, U., P. Jonsson, et al. (1995). "An epiddaga study of bronchial asthma and smoking." Epiddogy
6(5): 503-505.

Flury, K. E., D. E. Dines, et al. (1983). "Airwapstruction due to inhalation of ammonia.” Mayo (iroc
58(6): 389-393.

Forrester, B. G. (1997). "Reactive airways dysfiomcsyndrome: occurrence after exposure to a refrac
ceramic fiber-phosphoric acid binder mixture." Sohted J90(4): 447-450.

Frans, A. and C. Pahulycz (1993). "[Transient sgnt¥ of acute irritation of the bronchi induced g and
massive inhalation of phthalic anhydride]." Rev timel Clin49(5): 247-251.

Franzblau, A. and N. Sahakian (2003). "Asthma feillg household exposure to hydrofluoric acid." Atmd
Med 44(3): 321-324.

Frigas, E., W. V. Filley, et al. (1981). "Asthmalirced by dust from urea-formaldehyde foam insujatin
material."_ Ches?9(6): 706-707.

Gadon, M. E., J. M. Melius, et al. (1994). "New-enasthma after exposure to the steam systemzal@iti
diethylaminoethanol. A descriptive study.” J Ocddgd 36(6): 623-626.

Gamble, J., W. Jones, et al. (1984). "Epidemiolaganvironmental study of lead acid battery workéis
Chronic effects of sulfuric acid on the respirateygtem and teeth.” Environ R&5(1): 30-52.

Gamble, J. F., A. J. McMichael, et al. (1976). "Blestory function and symptoms: an environmental-
epidemiological study of rubber workers exposed fihenolformaldehyde type resin.” Am Ind Hyg
Assoc J37(9): 499-513.

Gamboa, P. M., C. G. de la Cuesta, et al. (198%te"asthmatic reaction in a hairdresser, duedarthalation
of ammonium persulphate salts." Allergol Immunopativadr)17(2): 109-111.

Gannon, P. F., P. Bright, et al. (1995). "Occupatl@sthma due to glutaraldehyde and formaldehyde i
endoscopy and x ray departments.” Th@@{): 156-159.

Gannon, P. F. and P. S. Burge (1993). "The SHIEti2me in the West Midlands Region, United Kingdom.
Midland Thoracic Society Research Group." Br J e 50(9): 791-796.

Gannon, P. F., P. S. Burge, et al. (1992). "Ocdapak asthma due to polyethylene shrink wrappirapgs
wrapper's asthma)." Thord¥(9): 759.

Gautrin, D., C. Leroyer, et al. (1995). "Cross-grwl assessment of workers with repeated expdsurilorine
over a three year period." Eur Resp@(12): 2046-2054.

Gelfand, H. H. (1963). "Respiratory Allergy Due@bemical Compounds Encountered in the Rubber, lexcqu
Shellac, and Beauty Culture Industries." J Alle@jyn Immunol34: 374-381.

Gheysens, B., J. Auwerx, et al. (1985). "Cobaluret bronchial asthma in diamond polishers." C8&&):
740-744.

Glindmeyer, H. W., J. J. Lefante, et al. (2003)el&ionship of asthma to irritant gas exposurgsuip and
paper mills." Respir Mef7(5): 541-548.

Gomez, M. |, S. A. Hwang, et al. (2004). "Prevakeiand predictors of respiratory symptoms among Newk
farmers and farm residents.” Am J Ind M&&{1): 42-54.

Graham, V. A., M. J. Coe, et al. (1981). "Occupaaicasthma after exposure to a diazonium salt.'r&ho
36(12): 950-951.

Grammer, L., M. Shaughnessy, et al. (1998). "Wtitit antibody in identifying individuals who have will
develop anhydride-induced respiratory disease.'stid(4): 1199-1202.

Grammer, L. C., M. A. Shaughnessy, et al. (2000)inical and immunologic outcome of 42 individuagh
trimellitic anhydride-induced immunologic lung désee after transfer to low exposure.”" Allergy
Asthma Pro@1(6): 355-359.

Grammer, L. C., M. A. Shaughnessy, et al. (1998)clinical and immunologic study to assess risk bfA-
induced lung disease as related to exposure." dgdEnviron Med41(12): 1048-1051.

Graneek, B. J., S. R. Durham, et al. (1987). "laesthmatic reactions and changes in histamine regporess
provoked by occupational agents." Bull Eur PhysibpbRespir23(6): 577-581.

Greene, S. A. and S. Freedman (1976). "Asthmaalirhtlled chemical agents--amprolium hydrochlotide.
Clin Allergy 6(2): 105-108.

Greer, J. R., D. E. Abbey, et al. (1993). "Asthmlated to occupational and ambient air pollutamts i
nonsmokers." J Occup Mé&%(9): 909-915.

Hagmar, L., T. Bellander, et al. (1982). "Piperazinduced occupational asthma." J Occup 4@): 193-197.

Hagmar, L., T. Bellander, et al. (1984). "Piperazinduced airway symptoms: exposure-response gakitips
and selection in an occupational setting.” Am JNfetl 6(5): 347-357.

Hagmar, L., A. Schutz, et al. (1990). "Health eféeaf exposure to endotoxins and organic dust irtpo
slaughter-house workers." Int Arch Occup Enviroralte62(2): 159-164.

Hahn, R. and B. Beck (1986). "[Incidence of chrdmionchitis in foundry workers]." Z Erkr Atmungsane
166(3): 267-273.




Hambrook, D. W. and J. N. Fink (2006). "Airbag asth a case report and review of the literature.fi Allergy
Asthma Immunob6(2): 369-372.

Hannu, T., R. Piipari, et al. (2005). "Occupatioasihma due to manual metal-arc welding of spetéhless
steels." Eur Respir26(4): 736-739.

Hannu, T., R. Piipari, et al. (2006). "Immediatgagsensitivity type of occupational laryngitis invalder
exposed to welding fumes of stainless steel." AndMed49(5): 402-405.

Hansen, E. S. (1997). "A cohort mortality studyfaindry workers.” Am J Ind Me@2(3): 223-233.

Harkonen, H., H. Nordman, et al. (1983). "Long-tesfiects of exposure to sulfur dioxide. Lung funatfour
years after a pyrite dust explosion.” Am Rev ReBjigr128(5): 890-893.

Harries, M. G., P. S. Burge, et al. (1979). "Isowta asthma: respiratory symptoms due to 1,5-nglanté di-
isocyanate." Thora84(6): 762-766.

Hart, J. E., F. Laden, et al. (2009). "Chronic aledtve pulmonary disease mortality in railroad lens." Occup
Environ Med66(4): 221-226.

Hart, J. E., F. Laden, et al. (2006). "Chronic alxdtfve pulmonary disease mortality in diesel-exqabgilroad
workers." Environ Health Perspekt4(7): 1013-1017.

Harth, V., M. Raulf-Heimsoth, et al. (2006). "Istdd late asthmatic reaction after exposure to anumon
persulfate in a hairdresser." Contact Dermafuidl ): 62-63.

Hayes, G. B., T. T. Ye, et al. (1994). "Respiratdisease in cotton textile workers: epidemiologisessment of
small airway function." Environ Reg6(1): 31-43.

Hayes, J. P., L. Lambourn, et al. (1991). "Occuei asthma due to styrene." Thod#X5): 396-397.

Hendrick, D. J., M. J. Connolly, et al. (1988). ‘tDpational asthma due to sodium iso-nonanoyl oxztea
sulphonate, a newly developed detergent ingredigéhbrax43(6): 501-502.

Hendrick, D. J. and D. J. Lane (1975). "Formalithaa in hospital staff.” Br Med115958): 607-608.

Hendy, M. S., B. E. Beattie, et al. (1985). "Ocdigraal asthma due to an emulsified oil mist." Bnd Med
42(1): 51-54.

Henneberger, P. K., S. J. Derk, et al. (2003). "MAfetated reactive airways dysfunction syndromesdeom
surveillance in selected US states." J Occup Enwvited45(4): 360-368.

Herbstman, J. B., R. Frank, et al. (2005). "Respiyeeffects of inhalation exposure among workensri) the
clean-up effort at the World Trade Center disasiter” Environ Re99(1): 85-92.

Hill, A. R., N. B. Silverberg, et al. (2000). "Mexdl hazards of the tear gas CS. A case of persisten
multisystem, hypersensitivity reaction and reviéwhe literature.” Medicine (Baltimor&9(4): 234-
240.

Hjortsberg, U., G. Nise, et al. (1986). "Bronchaathma due to exposure to potassium aluminumtetnadie."
Scand J Work Environ Healttp(3): 223.

Hnizdo, E., T. M. Esterhuizen, et al. (2001). "Qeational asthma as identified by the Surveillanic@/ork-
related and Occupational Respiratory Diseases anagee in South Africa.” Clin Exp Allerg$1(1):
32-39.

Hnizdo, E., D. Sylvain, et al. (2004). "New-onssthama associated with exposure to 3-amino-5-mevehj2,4-
triazole." J Occup Environ Me4b(12): 1246-1252.

Honda, I., H. Kohrogi, et al. (1992). "Occupatioaathma induced by the fungicide
tetrachloroisophthalonitrile.” Thora&’(9): 760-761.

Hoppin, J. A., D. M. Umbach, et al. (2003). "Aninmbduction and wheeze in the Agricultural Healtady:
interactions with atopy, asthma, and smoking." @deaviron Med60(8): e3.

Hoppin, J. A., D. M. Umbach, et al. (2004). "Diesghaust, solvents, and other occupational expesgeisk
factors for wheeze among farmers.” Am J Respir Caite Med169(12): 1308-1313.

Howe, W., K. M. Venables, et al. (1983). "Tetracblohthalic anhydride asthma: evidence for spedtific
antibody." J Allergy Clin Immunor1(1 Pt 1): 5-11.

Hu, H. and D. Christiani (1992). "Reactive airwalysfunction after exposure to teargas." Lar33$(8808):
1535.

Irsigler, G. B., P. J. Visser, et al. (1999). "Asth and chemical bronchitis in vanadium plant wasKeAm J Ind
Med 35(4): 366-374.

Jaakkola, M. S., T. Leino, et al. (2007). "Respirateffects of exposure to methacrylates amongadlent
assistants." Allerg®$2(6): 648-654.

Jaakkola, M. S., R. Piipari, et al. (2003). "Enwmineental tobacco smoke and adult-onset asthma: @agimm-
based incident case-control study." Am J PublicltHeg8(12): 2055-2060.

Jachuck, S. J., C. L. Bound, et al. (1989). "Octiopal hazard in hospital staff exposed to 2 pet ce
glutaraldehyde in an endoscopy unit." J Soc Occegd 88(2): 69-71.

Jacobs, J. H., S. Spaan, et al. (2007). "Exposumichloramine and respiratory symptoms in indswimming
pool workers." Eur Respir2B(4): 690-698.

Jafari, A. J. and M. J. Assari (2004). "Respiratefficts from work-related exposure to welding fenme
Hamadan, Iran."” Arch Environ Heal9(3): 116-120.




Janson, C., S. Chinn, et al. (2001). "Effect ofspassmoking on respiratory symptoms, bronchial
responsiveness, lung function, and total serumighe European Community Respiratory Health
Survey: a cross-sectional study." Lan888(9299): 2103-2109.

Johansen, J. P. and S. Viskum (1987). "[Asthmacéastsal with the handling of green coffee beansphégkr
Laegerl49(42): 2853.

Jones, R. N., J. M. Hughes, et al. (1982). "Luntefion consequences of exposure and hypersengitivit
workers who process green coffee beans." Am RepiRBss 125(2): 199-202.

Jones, S. M., A. W. Burks, et al. (2003). "Occupdil asthma symptoms and respiratory function ana@nigl
pesticide applicators." Am J Ind Md@&(4): 407-417.

Jouannique, V., F. Pilliere, et al. (1992). Asthpnefessionel & la chloramine T., A propos de dehseovations.
Paris, Société De Médicine et d'Hygiéne du Tra@h4-657.

Joules, H. (1932). "Asthma from sensitisation tmafium.” LanceP: 182-183.

Kalacic, 1. (1973). "Chronic nonspecific lung disean cement workers." Arch Environ Hea®$(2): 78-83.

Kamat, S. R., A. A. Mahashur, et al. (1985). "Eanhservations on pulmonary changes and clinicabrdiy
due to the isocyanate gas leak at Bhopal." J Pa$tdied31(2): 63-72.

Kamat, S. R., M. H. Patel, et al. (1992). "Sequwdm@spiratory, psychologic, and immunologic stedie
relation to methyl isocyanate exposure over twaoy@ath model development.” Environ Health
Perspec7: 241-253.

Kammermeyer, J. K. and K. P. Mathews (1973). "Hgpasitivity to phenylglycine acid chloride." J Allsy
Clin Immunol52(2): 73-84.

Kanerva, L., H. Keskinen, et al. (1995). "Occupadibrespiratory and skin sensitization caused by
polyfunctional aziridine hardener.” Clin Exp Aller@5(5): 432-439.

Karjalainen, A., R. Martikainen, et al. (2002). ¢idence of asthma among Finnish construction watrker
Occup Environ Medi4(8): 752-757.

Karol, M. H., D. J. Tollerud, et al. (1994). "Pretive value of airways hyperresponsiveness andilaticg IgE
for identifying types of responses to toluene diimnate inhalation challenge.” Am J Respir CriteCar
Med 149(3 Pt 1): 611-615.

Kawane, H., R. Soejima, et al. (1988). "Metal fufeeer and asthma." Che33(5): 1116-1117.

Kelsall, H. L., M. R. Sim, et al. (2004). "Symptommsd medical conditions in Australian veteranshef 1991
Gulf War: relation to immunisations and other GMéar exposures.” Occup Environ Méii(12): 1006-
1013.

Kennes, B., P. Garcia-Herreros, et al. (1981). A= from plexiglas powders." Clin Allergy(1): 49-54.

Kern, D. G. (1991). "Outbreak of the reactive aiywaysfunction syndrome after a spill of glacia¢tecacid.”
Am Rev Respir Did44(5): 1058-1064.

Keskinen, H., P. L. Kalliomaki, et al. (1980). "Quational asthma due to stainless steel weldingfuhClin
Allergy 10(2): 151-159.

Keskinen, H., H. Nordman, et al. (1981). "ECG iskaacause of asthma." Aller§@(4): 275-276.

Kielkowski, D. and D. Rees (1997). Report on expesand health, assessment of vanadium workers.

Kim, C. W., J. H. Cho, et al. (2004). "Occupatioasthma due to azodicarbonamide." Yonsei Mé8(d): 325-
329.

Kim, C. W., J. S. Song, et al. (2001). "Occupatlasthma due to formaldehyde." Yonsei MetP(4): 440-445.

King, B. S., E. H. Page, et al. (2006). "Eye argpii@atory symptoms in poultry processing workerngased to
chlorine by-products.” Am J Ind Met9(2): 119-126.

Kipen, H. M., R. Blume, et al. (1994). "Asthma erpace in an occupational and environmental medicin
clinic. Low-dose reactive airways dysfunction syode." J Occup Me86(10): 1133-1137.

Kivity, S., E. Fireman, et al. (1994). "Late asthimaesponse to inhaled glacial acetic acid.” TR&®(7): 727-
728.

Kogevinas, M., J. P. Zock, et al. (2007). "Expogiersubstances in the workplace and new-onset astim
international prospective population-based studyRBES-II)." Lancet370(9584): 336-341.

Koksal, N., H. C. Hasanoglu, et al. (2003). "Aptisalfurization: an occupation that induces anrasitike
syndrome in agricultural environments." Am J Inddvig(4): 447-453.

Kongerud, J., J. K. Gronnesby, et al. (1990). "Raspry symptoms and lung function of aluminum poim
workers." Scand J Work Environ Healt(4): 270-277.

Kopp, S. K., R. T. McKay, et al. (1985). "Asthmadathinitis due to ethylcyanoacrylate instant glugdh
Intern Med102(5): 613-615.

Krakowiak, A., W. Dudek, et al. (2005). "Occupatibasthma caused by cobalt chloride in a diamorid hey
after cessation of occupational exposure: a cgs@treInt J Occup Med Environ Healil8(2): 151-
158.

Kujala, V. M., K. E. Reijula, et al. (1995). "Ocaafpnal asthma due to chloramine-T solution." Reksfsd
89(10): 693-695.

Kusaka, Y., M. Iki, et al. (1996). "Epidemiologicstudy of hard metal asthma." Occup Environ Ng8¢B): 188-
193.




Lam, S. and M. Chan-Yeung (1980). "Ethylenediamitiiced asthma.” Am Rev Respir [i21(1): 151-155.

Lambourn, E. M., J. P. Hayes, et al. (1992). "Oeatigmal asthma due to EPO 60." Br J Ind M&{#): 294-
295.

Latza, U. and X. Baur (2005). "Occupational obdfugcairway diseases in Germany: Frequency andesains
an international comparison.” Am J Ind M&@{2): 144-152.

Latza, U., M. Oldenburg, et al. (2004). "Endotogikposure and respiratory symptoms in the cottotiléex
industry." Arch Environ HealtB9(10): 519-525.

Leduc, D., P. de Francquen, et al. (1993). "Assimeziaof cadmium exposure with rapidly progressive
emphysema in a smoker." Thord&(5): 570-571.

Leduc, D., P. Gris, et al. (1992). "Acute and leagn respiratory damage following inhalation of aomia."
Thorax47(9): 755-757.

Lee, H. S., D. Koh, et al. (1994). "Symptoms, Idagction, and diurnal variation in peak expirat@iow rate
among female solderers in the electronics indusémn J Ind Med26(5): 613-619.

Lee, H. S., T. P. Ng, et al. (1991). "Diurnal véida in peak expiratory flow rate among polyvinyletide
compounding workers." Br J Ind Me&@&(4): 275-278.

Lee, H. S., Y. T. Wang, et al. (1991). "Occupatiasthma due to maleic anhydride." Br J Ind M&#): 283-
285.

Lee, H. S., J. Yap, et al. (1989). "Occupation#hims due to unheated polyvinylchloride resin dudt.J Ind
Med 46(11): 820-822.

Leffler, C. T. and D. K. Milton (1999). "Occupatiahasthma and contact dermatitis in a spray paaiter
introduction of an aziridine cross-linker." Envirbtealth Persped07(7): 599-601.

Lemasters, G. K., J. E. Lockey, et al. (1998). TAdustry-wide pulmonary study of men and women
manufacturing refractory ceramic fibers." Am J Fgidol 148(9): 910-919.

Lemiere, C., A. Desjardins, et al. (1995). "Occigal asthma due to formaldehyde resin dust withwaithout
reaction to formaldehyde gas." Eur Res8(5): 861-865.

Lemiere, C., J. L. Malo, et al. (1996). "Reactiwevays dysfunction syndrome induced by exposura maixture
containing isocyanate: functional and histopathicldghaviour." Allergys1(4): 262-265.

Lemiere, C., J. L. Malo, et al. (1997). "Reactiwevays dysfunction syndrome due to chlorine: setjaén
bronchial biopsies and functional assessment."Respir J10(1): 241-244.

Lemiere, C., J. L. Malo, et al. (1996). "Occupasibasthma caused by roasted coffee: immunologiteenie
that roasted coffee contains the same antigenseas goffee, but at a lower concentration.” J r
Clin Immunol98(2): 464-466.

Leroyer, C., J. D. Dewitte, et al. (1998). "Occupaal asthma due to chromium." Respiratéfif5): 403-405.

Li, D., Y. N. Zhong, et al. (1995). "Longitudinaiusly of the health of cotton workers." Occup EnuiMed
52(5): 328-331.

Lings, S. (1982). "Pesticide lung: a pilot inveatign of fruit-growers and farmers during the sjmgyseason.
Br J Ind Med39(4): 370-376.

Linna, A., P. Oksa, et al. (2003). "Respiratoryltieaf cobalt production workers." Am J Ind Mdd(2): 124-
132.

Liss, G. M., D. |. Bernstein, et al. (1988). "Pulmaoy and immunologic evaluation of foundry workexposed
to methylene diphenyldiisocyanate (MDI)." J Aller@in Immunol82(1): 55-61.

Lockman, L. E. (2002). "Case report: allergic cahtdermatitis and new-onset asthma. Chromium exgosu
during leather tanning." Can Fam Physici#8n 1907-1909.

Lorimer, W. V., R. Lilis, et al. (1976). "Clinicaltudies of styrene workers: initial findings." Eron Health
Perspeci7: 171-181.

Lozewicz, S., A. G. Davison, et al. (1985). "Ocdimaal asthma due to methyl methacrylate and
cyanoacrylates." Thorad0(11): 836-839.

Luczynska, C. M., B. J. Hutchcroft, et al. (199@ccupational asthma and specific IgE to a diazorsalt
intermediate used in the polymer industry." J Alle€lin Immunol85(6): 1076-1082.

Luo, J. C., K. G. Nelsen, et al. (1990). "Persisteactive airway dysfunction syndrome after expesa
toluene diisocyanate." Br J Ind Mdd(4): 239-241.

Maccia, C. A,, I. L. Bernstein, et al. (1976). Mitro demonstration of specific IgE in phthalic sxdnide
hypersensitivity." Am Rev Respir DI 3(5): 701-704.

Madsen, J., D. Sherson, et al. (2004). "Occupaltiasthma caused by sodium disulphite in Norweginster
fishing." Occup Environ Me@1(10): 873-874.

Maestrelli, P., M. V. Alessandri, et al. (1985)0tcupational asthma due to colophony]." Med [&¢5): 371-

378.
Makker, H. K. and J. G. Ayres (1999). "Work-relatsthma in an aircraft engine mechanic." Respir DE{dl):
69-70.

Malo, J. L. and A. Cartier (1987). "Occupationahasa due to fumes of galvanized metal." CI92¢R): 375-
377.



Malo, J. L., A. Cartier, et al. (1994). "Bronchialperresponsiveness can improve while spirometieplus two
to three years after repeated exposure to chlgansing respiratory symptoms.” Am J Respir CriteCar
Med 150(4): 1142-1145.

Malo, J. L., A. Cartier, et al. (1995). "Occupatbasthma caused by dry metabisulphite.” Thé&@(%): 585-
586; discussion 589.

Malo, J. L., A. Cartier, et al. (1982). "Occupatbasthma caused by nickel sulfate." J Allergy Girmunol
69(1 Pt 1): 55-59.

Malo, J. L., A. Cartier, et al. (1993). "Occupatidasthma due to zinc." Eur Respi(3): 447-450.

Malo, J. L., G. Gagnon, et al. (1984). "Occupati@sthma due to heated freon." ThoB8): 628-629.

Malo, J. L., L. Pineau, et al. (1985). "Occupaticasthma due to azobisformamide." Clin Allert}(3): 261-
264.

Mapp, C. E., P. Boschetto, et al. (1988). "Occupeti asthma due to isocyanates." Eur Resp{B)l 273-279.

Mapp, C. E., V. Pozzato, et al. (2000). "Severbraatand ARDS triggered by acute short-term expadsure
commonly used cleaning detergents." Eur Respé(3): 570-572.

Marabini, A., G. Brugnami, et al. (1994). "[The pesse to a specific bronchial provocation test thied
evolution of occupational asthma. A longitudinaldst in subjects with toluene diisocyanate-induced
asthmal." Med Lag5(2): 134-141.

Massin, N., G. Hecht, et al. (2007). "Respiratomnptoms and bronchial responsiveness among cleamitg
disinfecting workers in the food industry." Occupviton Med64(2): 75-81.

Mastrangelo, G., P. Paruzzolo, et al. (1995). "Astidue to isocyanates: a mail survey in a 1% saafple
furniture workers in the Veneto region, Italy.” Medv 86(6): 503-510.

Mastrangelo, G., M. Tartari, et al. (2003). "Asedring the risk of chronic obstructive pulmonargefise in
relation to occupation using a case-control de$i@ecup Med (Londp3(3): 165-172.

Matrat, M., M. F. Laurence, et al. (2004). "Reaetairways dysfunction syndrome caused by
bromochlorodifluoromethane from fire extinguishe@ccup Environ Med1(8): 712-714.

McConnell, L. H., J. N. Fink, et al. (1973). "Asthrmnaused by nickel sensitivity." Ann Intern Még(6): 888-
890.

Meadway, J. (1980). "Asthma and atopy in workerthan epoxy adhesive." Br J Dis Ch&4(2): 149-154.

Medina-Ramon, M., J. P. Zock, et al. (2003). "Asthsymptoms in women employed in domestic clearang:
community based study.” Thor&8(11): 950-954.

Medina-Ramon, M., J. P. Zock, et al. (2005). "Asthrchronic bronchitis, and exposure to irritantrageén
occupational domestic cleaning: a nested casedalaitrdy." Occup Environ Me62(9): 598-606.

Mehta, A. J., P. K. Henneberger, et al. (2005)rfléiv limitation and changes in pulmonary functiamong
bleachery workers." Eur RespiP6(1): 133-139.

Mehta, P. S., A. S. Mehta, et al. (1990). "Bhopafjedy's health effects. A review of methyl iso@tan
toxicity." Jama264(21): 2781-2787.

Melbostad, E., W. Eduard, et al. (1998). "Determtsaf asthma in a farming population." Scand JVor
Environ Healtt?4(4): 262-269.

Melenka, L. S., P. A. Hessel, et al. (1999). "Linaglth in Alberta farmers." Int J Tuberc Lung B{40): 913-
919.

Mengesha, Y. A. and A. Bekele (1998). "Relativeoctic effects of different occupational dusts orpiegory
indices and health of workers in three Ethiopiattddes.”" Am J Ind Me®4(4): 373-380.

Meredith, S. K., J. Bugler, et al. (2000). "Isocgmexposure and occupational asthma: a caseme&tuely."
Occup Environ Med7(12): 830-836.

Merget, R. and M. Korn (2005). "Metabisulphite-iegd occupational asthma in a radiographer.” EupiRds
25(2): 386-388.

Merget, R., R. Kulzer, et al. (2000). "Exposurezeffrelationship of platinum salt allergy in a ¢tpséa
production plant: conclusions from a 5-year prosigecohort study.” J Allergy Clin Immund05(2
Pt 1): 364-370.

Merget, R., M. Reineke, et al. (1994). "Nonspediintl specific bronchial responsiveness in occupatio
asthma caused by platinum salts after allergerdangie.” Am J Respir Crit Care M&80(4): 1146-
1149.

Merget, R., M. Topcu, et al. (1999). "A cross-sewél study of workers in the chemical industry with
occupational exposure to hexamethylenetetramimé Aich Occup Environ Healti2(8): 533-538.

Milton, D. K., D. Wypij, et al. (1996). "Endotoxiexposure-response in a fiberglass manufacturirititfaltAm
J Ind Med29(1): 3-13.

Mirabelli, M. C., J. P. Zock, et al. (2007). "Ocatipnal risk factors for asthma among nurses aladec
healthcare professionals in an international stu@gcup Environ Med4(7): 474-479.

Moisan, T. C. (1991). "Prolonged asthma after smnhkalation: a report of three cases and a reviepvevious
reports.” J Occup Me83(4): 458-461.

Monso, E., E. Riu, et al. (2004). "Chronic obstiwetpulmonary disease in never-smoking animal fasme
working inside confinement buildings.” Am J Ind Mé&®{4): 357-362.




Moscato, G., G. Biscaldi, et al. (1987). "Occupadibasthma due to styrene: two case reports.” JiOkted
29(12): 957-960.

Moscato, G., P. Omodeo, et al. (1997). "Occupatiastoma and rhinitis caused by 1,2-benzisothiazZ®lone
in a chemical worker." Occup Med (Lordij(4): 249-251.

Moscato, G., P. Pignatti, et al. (2005). "Occupaicasthma and occupational rhinitis in hairdresS&hest
128(5): 3590-3598.

Munoz, X., M. J. Cruz, et al. (2003). "[Occupatibasthma in food packers]." Arch Bronconeur8{7): 324-
326.

Munoz, X., M. J. Cruz, et al. (2003). "Occupatioaathma due to persulfate salts: diagnosis anovielip."
Chest123(6): 2124-2129.

Murphy, D. M., R. P. Fairman, et al. (1976). "Sevairway disease due to inhalation of fumes frosaiwsing
agents." Chedi9(3): 372-376.

Musk, A. W., N. H. de Klerk, et al. (2000). "Resynry symptoms and lung function in alumina refiner
employees." Occup Environ Mé&d(4): 279-283.

Musk, A. W., S. Peach, et al. (1988). "Occupati@sthma in a mineral analysis laboratory." Br JNfet
45(6): 381-386.

Musk, A. W. and J. G. Tees (1982). "Asthma causeddzupational exposure to vanadium compounds." ed
Aust1(4): 183-184.

Mwaiselage, J., M. Bratveit, et al. (2005). "Reafory symptoms and chronic obstructive pulmonasgase
among cement factory workers." Scand J Work Envilealth31(4): 316-323.

Nagasaka, Y., N. Nakano, et al. (1995). "[Perststeactive airway dysfunction syndrome after expega
chromate].” Nihon Kyobu Shikkan Gakkai Zas88({7): 759-764.

Nagy, L. and M. Orosz (1984). "Occupational astltua to hexachlorophene.” Thora$(8): 630-631.

Nakadate, T., Y. Aizawa, et al. (1998). "Changelistructive pulmonary function as a result of cuatiue
exposure to welding fumes as determined by magnetopography in Japanese arc welders." Occup
Environ Med55(10): 673-677.

Nakano, Y., T. Tsuchiya, et al. (2000). "Occupaticasthma caused by pyrazolone derivative useilvier s
halide photographic paper.” Chd4B(1): 246-248.

Nakazawa, T. (1990). "Occupational asthma duekigl alyanoacrylate." J Occup Me32(8): 709-710.

Ng, T. P., H. S. Lee, et al. (1995). "Asthma inrolieal workers exposed to aliphatic polyamines." @pched
(Lond) 45(1): 45-48.

Nielsen, J., H. Welinder, et al. (1988). "Spec#ferzum antibodies against phthalic anhydride in patianally
exposed subjects.” J Allergy Clin Immur8#(1): 126-133.

Nielsen, J., H. Welinder, et al. (1989). "Allergizway disease caused by methyl tetrahydrophthalitydride
in epoxy resin." Scand J Work Environ Hedl#{2): 154-155.

Nilsson, R., R. Nordlinder, et al. (1993). "Asthmiainitis, and dermatitis in workers exposed tcctv@ dyes.”
Br J Ind Med50(1): 65-70.

Nordman, H., H. Keskinen, et al. (1985). "Formalgthasthma--rare or overlooked?" J Allergy Clin lumul
75(1 Pt 1): 91-99.

Normand, J. C., F. Grange, et al. (1989). "Occuopali asthma after exposure to azodicarbonamidertrep
four cases.” Br J Ind Me#b(1): 60-62.

Novey, H. S., M. Habib, et al. (1983). "Asthma dgH antibodies induced by chromium and nickel salts
Allergy Clin Immunol72(4): 407-412.

Nunn, A. J., A. A. Craigen, et al. (1990). "Six yéallow up of lung function in men occupationaéyposed to
formaldehyde." Br J Ind Med7(11): 747-752.

O'Brien, I. M., M. G. Harries, et al. (1979). "Tele di-isocyanate-induced asthma. I. Reaction®to WMDI,
HDI and histamine.” Clin Allerg®(1): 1-6.

O'Donnell, T. V., B. Welford, et al. (1989). "Potim asthma: New Zealand experience and follow-upa'JA
Ind Med15(1): 43-49.

Olaguibel, J. M. and A. Basomba (1989). "Occupai@sthma induced by chromium salts." Allergol
Immunopathol (Madr}7(3): 133-136.

Oldenburg, M., U. Latza, et al. (2007). "Exposuesponse relationship between endotoxin exposuréuagd
function impairment in cotton textile workers." iitch Occup Environ HealtB0(5): 388-395.

Oliver, L. C., H. Miracle-McMahill, et al. (2001)Respiratory symptoms and lung function in workierkeavy
and highway construction: a cross-sectional studyn"J Ind Med40(1): 73-86.

Omae, K., T. Higashi, et al. (1992). "Four-yeatdal-up of effects of toluene diisocyanate exposaurehe
respiratory system in polyurethane foam manufaoctuworkers. 1. Four-year changes in the effects on
the respiratory system." Int Arch Occup Environ He&3(8): 565-569.

Ong, T. H., K. L. Tan, et al. (2004). "A case repufroccupational asthma due to gluteraldehyde sxqm" Ann
Acad Med Singaporg3(2): 275-278.

Onizuka, R., K. Tanabe, et al. (2006). "[A caselmome asthma induced by exposure to the stoner @ust]."
Arerugi55(12): 1556-1561.




Ott, M. G., J. E. Klees, et al. (2000). "Respirgtbealth surveillance in a toluene di-isocyanatepction unit,
1967-97: clinical observations and lung functioalgges."” Occup Environ Méeal’(1): 43-52.

Paggiaro, P., E. Bacci, et al. (1990). "Bronchoal&elavage and morphology of the airways aftesatien of
exposure in asthmatic subjects sensitized to teluisocyanate.” Che88(3): 536-542.

Pahwa, P., A. Senthilselvan, et al. (1994). "Lamdjital estimates of pulmonary function decline liaig
workers." Am J Respir Crit Care Md®0(3): 656-662.

Pankow, W., H. Hein, et al. (1989). "[Persulfatthag in hairdressers]." Pneumologi&3): 173-175.

Park, H. S., M. K. Lee, et al. (1990). "Reactive dyduced occupational asthma without nonspecifinhial
hyperreactivity." Yonsei Med 31(2): 98-102.

Park, H. S., M. K. Lee, et al. (1991). "Clinicaldaimmunologic evaluations of reactive dye-exposedkers." J
Allergy Clin Immunol87(3): 639-649.

Park, H. S., H. J. Yu, et al. (1994). "Occupaticmthma caused by chromium." Clin Exp Alle@§(7): 676-
681.

Parra, F. M., J. M. Igea, et al. (1992). "Occupaicasthma in a hairdresser caused by persulphkise’s
Allergy 47(6): 656-660.

Pechter, E., L. K. Davis, et al. (2005). "Work-telhasthma among health care workers: surveilldatefrom
California, Massachusetts, Michigan, and New Jers893-1997." Am J Ind Med7(3): 265-275.

Pepys, J. and C. A. Pickering (1972). "Asthma duiahaled chemical fumes--amino-ethyl ethanolaniine
aluminium soldering flux." Clin Allergy(2): 197-204.

Perfetti, L., B. Brame, et al. (2003). "Occupatiobasthma (OA) with sensitization to diphenylmethane
diisocyanate (MDI) presenting at the onset likeactive airways dysfunction syndrome (RADS)." Am
J Ind Med44(3): 325-328.

Perfetti, L., A. Cartier, et al. (1997). "Occupai#d asthma in poultry-slaughterhouse workers." i§es2(5):
594-595.

Pickering, C. A. (1972). "Inhalation tests with afieal allergens: complex salts of platinum." Pro8& Med
65(3): 272-274.

Pickering, C. A., D. Bainbridge, et al. (1986). '®pational asthma due to methyl methacrylate in an
orthopaedic theatre sister." Br Med J (Clin Res Fa$(6532): 1362-1363.

Piipari, R. and H. Keskinen (2005). "Agents causisgupational asthma in Finland in 1986-2002: cow
epithelium bypassed by moulds from moisture-daméogyéidings.” Clin Exp Allergy35(12): 1632-
1637.

Piipari, R., M. Tuppurainen, et al. (1998). "Dietibtamine-induced occupational asthma, a case reith
Exp Allergy28(3): 358-362.

Piirila, P., T. Espo, et al. (2003). "Prolongedpiegtory symptoms caused by thermal degradatiodymts of
freons."_ Scand J Work Environ HeaR&(1): 71-77.

Piirila, P., T. Estlander, et al. (1997). "Rhinitisused by ninhydrin develops into occupationdirast” Eur
Respir J10(8): 1918-1921.

Piirila, P., T. Estlander, et al. (1997). "Occupatl asthma caused by triglycidyl isocyanurate @)3IClin
Exp Allergy27(5): 510-514.

Piirila, P. L., H. Nordman, et al. (2000). "Long+tefollow-up of hexamethylene diisocyanate-,
diphenylmethane diisocyanate-, and toluene diiseatginduced asthma.” Am J Respir Crit Care Med
162(2 Pt 1): 516-522.

Piirila, P. L., H. Nordman, et al. (1996). "A tlédn-year follow-up of respiratory effects of acexposure to
sulfur dioxide."_Scand J Work Environ HeaB#(3): 191-196.

Pisati, G. and S. Zedda (1994). "Outcome of océapat asthma due to cobalt hypersensitivity." Safdl
Environ150(1-3): 167-171.

Pistelli, R., N. Pupp, et al. (1991). "[Increasenohspecific bronchial reactivity after occupatibesposure to
vanadium]." Med LaB2(3): 270-275.

Portengen, L., L. Preller, et al. (2005). "Endoto&kposure and atopic sensitization in adult pignéas." J
Allergy Clin Immunol115(4): 797-802.

Porter, J. A. (1975). "Letter: Acute respiratorgtdess following formalin inhalation." Lanc2f7935): 603-604.

Post, W., D. Heederik, et al. (1998). "Declineund function related to exposure and selectiongeses among
workers in the grain processing and animal feedsig.” Occup Environ Me85(5): 349-355.

Preller, L., D. Heederik, et al. (1995). "Lung ftina and chronic respiratory symptoms of pig farenéocus on
exposure to endotoxins and ammonia and use offéésants.” Occup Environ MesP(10): 654-660.

Prezant, D. J., M. Weiden, et al. (2002). "Cougth ronchial responsiveness in firefighters at therld/Trade
Center site.” N Engl J Me847(11): 806-815.

Promisloff, R. A., G. S. Lenchner, et al. (199@eactive airway dysfunction syndrome in three pobfficers
following a roadside chemical spill."” Che38(4): 928-929.

Purohit, A., M. C. Kopferschmitt-Kubler, et al. @@). "Quaternary ammonium compounds and occupdtiona
asthma." Int Arch Occup Environ HealtB(6): 423-427.




Quirce, S., M. L. Baeza, et al. (2001). "Occupadiasthma caused by exposure to cyanoacrylatestol
56(5): 446-449.

Radon, K., K. Busching, et al. (2002). "Passive lsmgpexposure: a risk factor for chronic bronchétisd
asthma in adults?" Chek22(3): 1086-1090.

Radon, K., C. Weber, et al. (2001). "Exposure asaest and lung function in pig and poultry farme€ccup
Environ Med58(6): 405-410.

Rajan, K. G. and B. H. Davies (1989). "Reversihitevays obstruction and interstitial pneumonitis doecetic
acid.”" Br J Ind Med!6(1): 67-68.

Reinisch, F., R. J. Harrison, et al. (2001). "Ptigsi reports of work-related asthma in Califoriig93-1996."
Am J Ind Med39(1): 72-83.

Reynolds, S. J., K. J. Donham, et al. (1996). "liiinal evaluation of dose-response relationsfops
environmental exposures and pulmonary functiomiims production workers." Am J Ind M&9(1):
33-40.

Rodenstein, D. and D. C. Stanescu (1982). "Brohelsitama following exposure to ECG ink." Ann Allgrg
48(6): 351-352.

Romano, C., F. Sulotto, et al. (1992). "A new cafseccupational asthma from reactive dyes with seve
anaphylactic response to the specific challenge"JAnd Med?1(2): 209-216.

Rosberg, M. (1946). "Asthma bronchiale caused lyhsarole." Acta Medica Scandinavid26: 185-190.

Rosenman, K. D., D. |. Bernstein, et al. (1987)c¢@pational asthma caused by himic anhydride." &dan
Work Environ Health3(2): 150-154.

Rosenman, K. D., M. J. Reilly, et al. (2003). "Clewy products and work-related asthma." J OccugrBnv
Med 45(5): 556-563.

Ross, D. J., H. L. Keynes, et al. (1997). "SWOR® $urveillance of work-related and occupationapieatory
disease in the UK." Occup Med (Lordi}(6): 377-381.

Roth, V. S. and A. Franzblau (1996). "RADS aftep@sure to a riot-control agent: a case report.cdup
Environ Med38(9): 863-865.

Roto, P. (1980). "Asthma, symptoms of chronic btotie and ventilatory capacity among cobalt anat zin
production workers." Scand J Work Environ He&tBuppl 1: 1-49.

Royce, S., P. Wald, et al. (1993). "Occupationttima in a pesticides manufacturing worker." CHE8(1):
295-296.

Rylander, R. and R. Bergstrom (1993). "Bronchialterity among cotton workers in relation to dusta
endotoxin exposure.” Ann Occup H@@(1): 57-63.

Rylander, R. and M. F. Carvalheiro (2006). "Airway8ammation among workers in poultry houses."Anth
Occup Environ Healt9(6): 487-490.

Rylander, R., P. Haglind, et al. (1985). "Endotoxirtotton dust and respiratory function decrenaanbng
cotton workers in an experimental cardroom.” Am Resgpir Dis131(2): 209-213.

Salzman, S. H., F. M. Moosavy, et al. (2004). "gaglspiratory abnormalities in emergency serviadice
officers at the World Trade Center site." J Occupiton Med46(2): 113-122.

Sargent, E. V., R. E. Brubaker, et al. (1976). 'adory effects of occupational exposure to anxgpesin
system." Arch Environ HealtB1(5): 236-240.

Saric, M., J. Godnic-Cvar, et al. (1986). "The rofatopy in potroom workers' asthma." Am J Ind Né¢8):
239-242.

Sastre, J., M. Fernandez-Nieto, et al. (2001).ewienic cross-reactivity between nickel and chromaalts in
electroplating-induced asthma." J Allergy Clin Immoli108(4): 650-651.

Sauni, R., P. Oksa, et al. (2003). "Increasedofskssthma among Finnish construction workers." @dded
(Lond) 53(8): 527-531.

Savonius, B., H. Keskinen, et al. (1993). "Occumal respiratory disease caused by acrylates."EXm
Allergy 23(5): 416-424.

Savonius, B., H. Keskinen, et al. (1994). "Occupal asthma caused by ethanolamines." All&@(i0): 877-
881.

Schenker, M. B., M. Stoecklin, et al. (2004). "Pahmary function and exercise-associated changeschitimic
low-level paraquat exposure.” Am J Respir Crit Qe 170(7): 773-779.

Schlueter, D. P., E. F. Banaszak, et al. (1978ycUpational asthma due to tetrachlorophthalic aritgd' J
Occup Med?0(3): 183-188.

Schonhofer, B., T. Voshaar, et al. (1996). "Longrtéung sequelae following accidental chlorine gagosure.’
Respiratior63(3): 155-159.

Schwaiblmair, M., C. Vogelmeier, et al. (1997). ‘@pational asthma in hairdressers: results of athmal tests
with bleaching powder." Int Arch Occup Environ H&al0(6): 419-423.

Schwartz, D. A., K. J. Donham, et al. (1995). "Detmants of longitudinal changes in spirometricdtion
among swine confinement operators and farmers.'JAespir Crit Care Metb1(1): 47-53.

Schwartz, D. A., P. S. Thorne, et al. (1995). "Téle of endotoxin in grain dust-induced lung diseagm J
Respir Crit Care Med52(2): 603-608.




Seaton, A., B. Cherrie, et al. (1988). "Rubber glagthma." Br Med J (Clin Res E2H6(6621): 531-532.

Sequin, P., A. Allard, et al. (1987). "Prevalené®ccupational asthma in spray painters exposaaveral
types of isocyanates, including polymethylene pbémylisocyanate.” J Occup M@6(4): 340-344.

Senthilselvan, A., H. H. McDuffie, et al. (1992Association of asthma with use of pesticides. Resfla
cross-sectional survey of farmers." Am Rev Resjirlia6(4): 884-887.

Shelton, D., B. Urch, et al. (1992). "Occupatioasthma induced by a carpet fungicide--tributylaiide." J
Allergy Clin Immunol90(2): 274-275.

Shirakawa, T., Y. Kusaka, et al. (1989). "Occupaicasthma from cobalt sensitivity in workers e>qubto hard
metal dust.” Ched€5(1): 29-37.

Shirakawa, T., Y. Kusaka, et al. (1988). "The etise of specific antibodies to cobalt in hard masthma."
Clin Allergy 18(5): 451-460.

Shirakawa, T., Y. Kusaka, et al. (1990). "Hard rhatsthma: cross immunological and respiratory feygt
between cobalt and nickel?" Thoré&(4): 267-271.

Shirakawa, T. and K. Morimoto (1996). "Brief revibte bronchospasm resulting from bichromate expasur
Arch Environ Healttb1(3): 221-226.

Silberman, D. E. and A. H. Sorrell (1959). "Allergyfur workers with special reference to
paraphenylenediamine.” J Aller§®(1): 11-18.

Simonsson, B. G., A. Sjoberg, et al. (1985). "Acartel long-term airway hyperreactivity in aluminitsak
exposed workers with nocturnal asthma.” Eur J Re3igi66(2): 105-118.

Sjogren, B., S. Gunnare, et al. (2002). "Inhalatibdecomposed chlorodifluoromethane (freon-22) and
myocardial infarction."” Scand J Work Environ Hed8{3): 205-207.

Skerfving, S., B. Akesson, et al. (1980). "'Meaappers' asthma" caused by thermal degradation gi®dii
polyethylene." Lancet(8161): 211.

Skoulas, A., N. Williams, et al. (1964). "ExpostweGrain Dust. li. a Clinical Study of the Effe¢td.Occup
Med 6: 359-372.

Slovak, A. J. (1981). "Occupational asthma causea plastics blowing agent, azodicarbonamide." @kor
36(12): 906-909.

Sokol, W. N., Y. Aelony, et al. (1973). "Meat-wrag{s asthma. A new syndrome?" Ja286(6): 639-641.

Sorgdrager, B., A. J. de Looff, et al. (1998). "Orence of occupational asthma in aluminum potrewrkers
in relation to preventive measures." Int Arch Océ&inviron Health71: 53-59.

Sorgdrager, B., A. J. de Looff, et al. (2001). "feas affecting FEV1 in workers with potroom asthafter their
removal from exposure." Int Arch Occup Environ HedW(1): 55-58.

Sprince, N. L., L. C. Oliver, et al. (1988). "Cobekposure and lung disease in tungsten carbidduption. A
cross-sectional study of current workers." Am Regir Dis138(5): 1220-1226.

Stenton, S. C., J. H. Dennis, et al. (1990). "Astbenic properties of a newly developed detergareient:
sodium iso-nonanoyl oxybenzene sulphonate." BdMed47(6): 405-410.

Stenton, S. C., C. A. Kelly, et al. (1989). "Occtipaal asthma due to a repair process for polyetigdcoated
electrical cables." J Soc Occup M&®(1): 33-34.

Stevens, J. J. (1976). "Asthma due to soldering fipolyether alcohol-polypropylene glycol mixtiir&nn
Allergy 36(6): 419-422.

Tabar, A. I, M. J. Alvarez, et al. (1998). "Resetairways dysfunction syndrome: two case repodtsatvestig
Allergol Clin Immunol8(2): 119-122.

Tarlo, S. M. (1992). "Occupational asthma inducgdatl oil in the rubber tyre industry." Clin Expll&rgy
22(1): 99-101.

Tarlo, S. M. and |. Broder (1989). "Irritant-induteccupational asthma." Ch&&(2): 297-300.

Tarlo, S. M., G. M. Liss, et al. (2002). "Changesates and severity of compensation claims fdraatdue to
diisocyanates: a possible effect of medical sulawetle measures.” Occup Environ Ve9{1): 58-62.

Therond, M., C. Geraut, et al. (1989). "Pathologg gersulfates alcalins." 837-838.

Thickett, K. M., J. S. McCoach, et al. (2002). "Qpational asthma caused by chloramines in indognewng-
pool air." Eur Respir 19(5): 827-832.

Toren, K., B. Balder, et al. (1999). "The risk sftama in relation to occupational exposures: a-caséol
study from a Swedish city." Eur Respit3(3): 496-501.

Toren, K., B. Jarvholm, et al. (1999). "Adult-onssthma and occupational exposures.” Scand J Wuorikds
Health25(5): 430-435.

Tuomainen, A., H. Stark, et al. (2006). "Experina¢fVC material challenge in subjects with occupail
PVC exposure." Environ Health Persp&t4(9): 1409-1413.

Ulvestad, B. and M. B. Lund (2003). "[Increased 1a$ chronic obstructive pulmonary disease amomgél
construction workers]." Tidsskr Nor Laegefori28(16): 2292-2295.

Valentino, M. and M. Comai (1985). "[Occupationattana caused by azodicarbonamide: clinical cage]tal
Med Lav7(2-3): 97-99.

Valero, A. L., M. Bescos, et al. (1993). "[Brondhéathma caused by occupational sulfite exposufdletrgol
Immunopathol (Madrp1(6): 221-224.




Vallieres, M., D. W. Cockcroft, et al. (1977). "Datiyl ethanolamine-induced asthma.” Am Rev Resr D
115(5): 867-871.

Vandenplas, O., A. Cartier, et al. (1993). "Prepadys of hexamethylene diisocyanate as a causecopational
asthma." J Allergy Clin Immund@1(4): 850-861.

Vandenplas, O., A. Cartier, et al. (1992). "Occigral asthma caused by a prepolymer but not theomen of
toluene diisocyanate (TDI)." J Allergy Clin Immur$(6): 1183-1188.

Vandenplas, O., F. Dargent, et al. (1995). "Ocdopat asthma due to gas metal arc welding on niddls
Thorax50(5): 587-588: discussion 589.

Vandenplas, O., J. P. Delwiche, et al. (2000). hAs to tetramethrin." Allerg95(4): 417-418.

Vandenplas, O., J. P. Delwiche, et al. (1998). 'Petional asthma caused by aluminium welding." Eespir J
11(5): 1182-1184.

Vandenplas, O., J. L. Malo, et al. (1993). "Hypesstvity pneumonitis-like reaction among workespesed to
diphenylmethane [correction to piphenylmethanedadiyanate (MDI)." Am Rev Respir Dig7(2):
338-346.

Venables, K. M., M. B. Dally, et al. (1985). "Ocatjmnal asthma in a steel coating plant.” Br JNtet 42(8):
517-524.

Venables, K. M., M. B. Dally, et al. (1989). "Smaogiand occupational allergy in workers in a platinu
refinery." Bmj299(6705): 939-942.

Venables, K. M., M. D. Topping, et al. (1987). "Inmnologic and functional consequences of chemical
(tetrachlorophthalic anhydride)-induced asthmardtiar years of avoidance of exposure.” J Allergy
Clin Immunol80(2): 212-218.

Vijayan, V. K. and K. Sankaran (1996). "Relatiomshetween lung inflammation, changes in lung fuorctind
severity of exposure in victims of the Bhopal trdgé Eur Respir $(10): 1977-1982.

Vogelzang, P. F., J. W. van der Gulden, et al. (20Q.ongitudinal changes in bronchial responsisne
associated with swine confinement dust exposurkes@17(5): 1488-1495.

Vogelzang, P. F., J. W. van der Gulden, et al. 9%¥€ndotoxin exposure as a major determinantiog|
function decline in pig farmers.” Am J Respir (Zére Med157(1): 15-18.

Vyas, A., C. A. Pickering, et al. (2000). "Surveysgmptoms, respiratory function, and immunology #meir
relation to glutaraldehyde and other occupatiorpbsures among endoscopy nursing staff." Occup
Environ Med57(11): 752-759.

Waclawski, E. R., L. G. McAlpine, et al. (1989).¢€upational asthma in nurses caused by chlorhexaial
alcohol aerosols." Bn$98(6678): 929-930.

Wade, J. F., 3rd and L. S. Newman (1993). "Diest#iiraa. Reactive airways disease following overexpoto
locomotive exhaust.” J Occup M&8(2): 149-154.

Walusiak, J., P. Krawczyk-Adamus, et al. (2004m&8 nonspecialized farming as a protective faeigainst
immediate-type occupational respiratory allergyferyy 59(12): 1294-1300.

Wang, X. R., L. D. Pan, et al. (2003). "A longitndi observation of early pulmonary responses toatust.”
Occup Environ Me®0(2): 115-121.

Wegman, D. H., T. J. Smith, et al. (1987). "Regpinaeffects of work in retail food stores. |. Mettology and
exposure assignments." Scand J Work Environ H&al®): 203-208.

Weir, D. C., A. S. Robertson, et al. (1989). "Ocatipgnal asthma due to soft corrosive solderingefix
containing zinc chloride and ammonium chloride.'6fidx44(3): 220-223.

Weiss, J. S. (1996). "Reactive airway dysfunctigmdsome due to sodium azide inhalation." Int AratcGp
Environ Health68(6): 469-471.

Wernfors, M., J. Nielsen, et al. (1986). "Phthalithydride-induced occupational asthma." Int Arcledly
Appl Immunol79(1): 77-82.

Weytjens, K., A. Cartier, et al. (1999). "Occupaabasthma to diacrylate." Allerdy4(3): 289-290.

Wheeler, K., W. McKelvey, et al. (2007). "Asthmagnosed after 11 September 2001 among rescue and
recovery workers: findings from the World Trade €@erHealth Registry.” Environ Health Perspect
115(11): 1584-1590.

Wieslander, G., C. Janson, et al. (1994). "Occopatiexposure to water-based paints and self-rep@sthma,
lower airway symptoms, bronchial hyperresponsivenasd lung function.” Int Arch Occup Environ
Health66(4): 261-267.

Wieslander, G., D. Norback, et al. (1997). "Airneymptoms among house painters in relation to expdsu
volatile organic compounds (VOCS)--a longitudinaidy." Ann Occup Hydl1(2): 155-166.

Wilk-Rivard, E. and J. Szeinuk (2001). "Occupaticasthma with paroxysmal atrial fibrillation in &dond
polisher." Environ Health Perspetf19(12): 1303-1306.

Williams, N., A. Skoulas, et al. (1964). "ExpostweGrain Dust. |. a Survey of the Effects.” J Ocdlgd 6:
319-329.

Wisnewski, A. V., Q. Liu, et al. (2005). "Glutatime protects human airway proteins and epithelits é@m
isocyanates." Clin Exp Allerg$5(3): 352-357.




Woellner, R. C., S. Hall, et al. (1997). "Epiderofcasthma in a wood products plant using methytipbenyl
diisocyanate.” Am J Ind Me81(1): 56-63.

Woldeyohannes, M., Y. Bergevin, et al. (1991). '{ftextory problems among cotton textile mill workéns
Ethiopia." Br J Ind Medi8(2): 110-115.

Wrbitzky, R., H. Drexler, et al. (1995). "Early m#n type allergies and diseases of the respiyatassages in
employees from persulphate production." Int Arcle@cEnviron Healtlt7(6): 413-417.

Wyatt, J. P. and C. A. Allister (1995). "Occupatibphosgene poisoning: a case report and reviefctit
Emerg Med12(3): 212-213.

Yacoub, M. R., C. Lemiere, et al. (2005). "Asthnaaiged by cyanoacrylate used in a leisure activitllergy
Clin Immunol116(2): 462.

Yang, C. Y., C. C. Huang, et al. (1996). "Effect®ocupational dust exposure on the respiratorjtihed
Portland cement workers." J Toxicol Environ Hed®(6): 581-588.

Ye, T. T., J. X. Huang, et al. (1998). "Respiratepynptoms and pulmonary function among Chinese rice
granary workers." Int J Occup Environ Heal{8): 155-159.

Zacharisen, M. C., A. R. Kadambi, et al. (1998hé&Tspectrum of respiratory disease associatedexjibsure
to metal working fluids.” J Occup Environ Md6(7): 640-647.

Zammit-Tabona, M., M. Sherkin, et al. (1983). "Asth caused by diphenylmethane diisocyanate in fgundr
workers. Clinical, bronchial provocation, and imrologic studies.” Am Rev Respir DI®8(2): 226-
230.

Zeiss, C. R., R. Patterson, et al. (1977). "Triitielanhydride-induced airway syndromes: clinicatia
immunologic studies." J Allergy Clin Immun60(2): 96-103.

Zock, J. P., G. Rodriguez-Trigo, et al. (2007).d1Bnged respiratory symptoms in clean-up workershef
prestige oil spill." Am J Respir Crit Care M&@d6(6): 610-616.

Zuskin, E., B. Kanceljak, et al. (1985). "Bronchiahctivity in green coffee exposure." Br J Ind M@6): 415-
420.

Zuskin, E., J. Mustajbegovic, et al. (1998). "Resfairy findings in synthetic textile workers." Anmntd Med
33(3): 263-273.




