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[ncidence of Probable Occupational Asthma and of Changes in Airway 
Caliber and Responsiveness in Apprentice Welders 

M. El-Zein2, J .-L. Malo 1, C. Infante-Rivard', D. Gautrin1• 1Hopital du Sacre Coeur, 
Montreal, QC, Canada; 'McGill University, Montreal, QC, Canada. Email: mariam-abed@ 
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To our knowledge, no prospective study of the incidence of airway obstruction and 
fiyperresponsiveness as well as of probable OA has been performed in welders. The 
~m of the study was to determine the incidence of occupational asthma (OA), bron­
hial obstruction and hyperresponsiveness brought about by early exposure to welding 
umes and gases among apprentice welders . 

This prospective cohort study consisted of a baseline and twq follow-up assess-
1ents in 286 apprentices starting vocational training in the welding profession. A 

respiratory symptoms questionnaire, spirometry and methacholine bronchial chal­
lenge tests were conducted at baseline and I 5 months later on average. The incidence 
of probable OA was close to 3% (6/194 or 5/194). OA was defined as the presence of 
at least one welding-related symptom of cough, wheezing, and/or chest-tightness at 
rst follow-up that persisted throughout the second follow-up or presence of at least 

one of the above symptoms as of the second follow-up with a 2-fold or a 3.2-fold or 
greater decrease in PC20 by the end of study. The incidence of BHR was 11 .9% 
defined as a 3 .2-fold or greater decrease in PC20 from baseline to end of study and 
14.9% when defined as a 2-fold decrease or greater in PC20. A statistically significant 
tlifference was found among the lung function test results between the baseline and 
end of study. In particular, FEV I, % predicted has significantly dropped by 8.4% on 
verage. 

This study has shown that pulmonary function changes can occur early following 
exposure to welding fumes. Their significance in relation to possible chronic effects 

mains to be explored. 
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Pulmonary Function Decrease in Popcorn Production Workers: One-Year 
Follow-Up 

0.C . Elci 1, P.L. Enright', J .R. ODencrantz', E. Simoes', G. Kullman', G.R. 
Wagner', K. Kreiss• . 1CDC/NIOSH/DRDS , Morgantown, WV; ' Missouri State 
Department of Health, St. Louis, MO. Email: oae3@cdc.gov 

Rationale: Following the report of a cluster of clinical bronchiolitis obliterans in 
former workers of a microwave popcorn production plant, a cross-sectional survey 
of current workers showed a 3.3-fold excess of airways obstruction. The purpose of 
this study was to investigate the lung function changes over time in this group and 
possible influences of occupational factors. 

Method: We conducted four cross-sectional surveys in which we administered 
questionnaires, spirometry, and calculated job-specific exposure levels to diacetyl 
(as a marker of butter flavoring volatile organic compounds (VOCs) exposure). We 
tested percent-predicted FEVI (%FEY!) and airways obstruction against three 
measures of exposure: job category, date of starting before or after industrial 
hygiene controls, and an estimate of cumulative exposure based on job history and 
measured exposure levels . 

Results: We found 30 workers (12.3%) with airways obstruction. There was a 
significant negative correlation between VOCs exposure and %FEY! levels 
(p=0.003) and airways obstruction was significantly higher among those exposed 
to high-level VOCs (p=0.025) . %FEY! was significantly higher among workers 
started after implementing preventive industrial hygiene controls (p<0.001). 
%FEY! levels among quality control workers were also significantly lower than 
other workers (p= 0.002) . 

Conclusion: We observed a significant level of airways obstruction and decrease 
in pulmonary functions in the current workers related to high-level VOCs exposure. 
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Repeated Measures of FEV 1 over 6 to 12 Months: What Change Is Abnormal? 
M.L. Wang' , E.L. Petsonk1• 1NIOSH, Surveillance Branch, Division of Respiratory 

Disease Studies, Morgantown, WV. 
Longitudinal change in FEV 1 (6.FEV,) is useful for assessing adverse respiratory 

effects, but high variability impedes reliable recognition of accelerated decline in an 
individual. ATS (1991) recommends that a :2! 15% decline in FEV, from year-to-year be 
the cri,erion for clinically significant abnormality. We examined the mean, lower 5"' 
percentile, and lower 5% cutoff value (mean minus l.64*SD) of AFEV 1in both 
percentage(%) and milliliter (ML) for 6- and 12-mo. intervals from actual data obtained 
using ATS recommended equipment and procedures in 389 white male coal miners and 
working nonminers (initial age 39, range 19-65 yrs) with 3 to 11 spirometry tests over 5 
years. 6.FEV, was 'normal' by the ATS criterion in 99.4% of tests separated by 12 mo. 
Results are shown for ALL participants , those with stable FEV, ( 5 year slope< -90ml/ 
yr by linear regression)(STB), and nonsmokers without airway hyperresponsiveness 
who had no new symptoms over 5 years (NS0). The STB and NS0 results suggest that 
one-year declines of greater than 8% or 330ml are unlikely when healthy working males 
perform spirom-
etry according to 
ATS standards. Interval 
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viduals, and suggest that the 15% ATS criterion may be too large. 
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Isocyanate-Based Spray-Paint Exposure and Change in Lung Function 
H. Glindmeyer1, R. Rando', J. Lefante1, L. Freyder' , E. Hnizdo, M. Friedman 1, R. 

Jones 1. •Tulane University Medical Center, New Orleans, LA; 2NIOSH, Morgantown, 
WV. 

RATIONALE: A cross-sectional study of spray-painters was conducted to quantify 
adverse respiratory effects of exposure to polyurethane enamels using HDI-based 
isocyanates. METHODS: The population consisted of 287 spray-painters at 4 facili­
ties. Each subject was administered a spirometric test and a medical, smoking, and 
occupational questionnaire (including spray-painting history and respirator usage) . 
Total and respirable personal samples (n= 152) were collected during spray-painting. 
For each subject, cumulative exposures were computed for total and respirable paint 
aerosol (TPA & RPA) and isocyanate in total and respirable aerosol (TIA & RIA) as 
arithmetic mean facility exposure, times years painting. Multiple linear regression was 
used to relate percent predicted (PP) FEVI, FVC, FEVI/FVC, and FEF25-75 to 
cumulative exposure, after adjusting for age , cigarette smoking, asthma and respifa­
tory protection. RESULTS: Cumulative exposures in (mg/m3)-years ranged up to 
578.0 TPA, 57 .6 RPA, 69.4 TIA and 6.9 RIA. For all exposure indices, after adjusting 
for smoking, asthma and respiratory protection, higher exposure was significantly 
associated with reduced PPFEVI, PPFEVI/FVC, and PPFEF25-75. Significant 
Smoking-related reductions were observed for PPFEVI, PPFEVI/FVC, and 
PPFEF25-75. Respirator usage was associated with significantly higher PPFEVI and 
PPFVC. No significant smoking and exposure interactions were noted. Adjusting for 
asthma resulted in a significant reduction in PPFVC only, with no effect on the signif­
icance of exposure. CONCLUSION: Exposure levels were within total and respirable 
"nuisance dust" standards, but were significantly associated with adverse effects. 
Respiratory protection was beneficial , but more stringent exposure controls are 
required for spray-painting with polyurethane enamels. 
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Exposure to Isocyanates Increa! 
Neutrophils in Sputum of Subje~ 

C. Lemiere', C . Tremblay• , 5 
Rola-Pleszczynski2• 1Sacre-Coew 
Sherbrooke, Sherbrooke, QC, Canada. Email: lemierec@crhsc.umontreal.ca 

Exposure to isocyanates (ls) can induce both eosinophilic and neutrophilic 
inflammation in subjects with occi ~ · · · · · 
type of leukotrienes (LT) releasec' 
their respective receptors . Aim: 11 
ated with an increased expression 
LTC4/LTD4 (CysLT2) in sputum 
due to Is and in healthy controls. l\._,,, __ u, v.,~ ... - ..... u,uuvu -""""'o-• w ,u ··-·­

performed in sujects with OA and healthy controls. Sputum induction was 
performed before and 7h after exposure to Is . Flow cytometry was performed on 
sputum samples to measure rece/ · - · ~ · · · · ·• ~ • · ' 
and 4 controls were enrolled. Aft 
rienced an asthmatic reaction wP 
increased significantly (6. 42.3/ 
controls (6. 13.1(14.7)%). Neu 
increase in expression of CysLT! (4-told, p=U.U]); CysLl:i (!:>-told , p=0.02) and 
BLT! (5-fold, p=0.003) , whereas their macrophages only showed a significant (2-
fold , p<0.05) increase in BLT! expression. No significant changes were seen in 
cells from controls. Conclusion Exposure of isocyanate-sensitive OA subjects to Is 
induces a neutrophilic lung inflammation with an increased expression of leukot­
riene receptors (CysLTI, CysLT2 and BLT l) mainly, on neutrophils. 
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Isocyanate (MDI) Exposure Causes an eNO Increase in Workers wih Asthma 
and/or Bronchial Hyperreactivity (BUR) 

L. Barbinova1, X. Baur• . •Institute of Occupational Medicine, Hamburg , 
Germany. Email: lioukov@uke.uni-hamburg.de 

The time course of eNO during asthmatic responses after exposure to isocyan­
ates has not been closely investigated yet. Methods:We determined eNO before, 
during and after workplace-related inhalative exposure to MDI (3 and 5 ppb; 120 
min) for 22 workers examined due to suspected isocyanate asthma. Each patient 
also underwent a methacholine provocation test. Results: 14 of the 22 investigated 
MDI workers showed BHR. IO out of these 14 showed an eNO increase of> 30% 
at 22h after MDI challenge (range 31 - 502%). Only one of the eight subjects 
without BHR exhibited an eNO increase of > 30%. Differences between both 
groups are significant (6.eNO: 12.4 ± 5 ppb vs. -I ± 1.2 ppb; p = 0.02). Five of the 
22 MDI-challenged subjects (23%; all with BHR) developed an asthmatic response 
after MDI challenge (three had a dual response, two a late one). Four of the five 
asthmatic responders showed an eNO increase of> 30% at 22 h (6.eNO: 16.2 ± 5 
ppb).The highest eNO increase was found in the three patients with MDI-HSA 
specific IgE antibodies (6.eNO: 27 .7 ± 13.7 ppb) . There is a significant association 
between the presence of BHR and eNO increase of> 30% at 22 h after MDI chal­
lenge (Odd ratio 17 .5 (95%: 1.6, 191.1 ). Conclusions:The significant eNO increase 
after occupational-type challenge test with MDI in most symptomatic workers with 
BHR - which rarely occurs in the absence of BHR - is remarkable. The eNO 
increase is more pronounced when MDI concentrations of< the TLV elicit an asth­
matic response and especially when lgE mediated isocyanate asthma is present. 
eNO measurement obviously is a new su_itable method for monitoring isocyanate 
workers ·under respiratory risk . 
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