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Does air pollution contribute to the 

epidemiology of idiopathic ILDs? 

I don’t know 



 

 

Does air pollution contribute to the 

epidemiology of idiopathic ILDs? 

Probably, nobody else 

really knows either 



 

 

Does air pollution contribute to the 

epidemiology of idiopathic ILDs? 

Plausible 



IPF 



Does air pollution contribute to the 

epidemiology of idiopathic ILDs? 

Outline 

• “Idiopathic” ? 

• “Air pollution” 

• Health effects of outdoor air pollution 
• Triggering (lung) disease 

• Causing/contributing to (lung) disease 



“idiopathic” 



Case 

• Male, smoker (1.5 p/d) 

• 1995: idiopathic pulmonary fibrosis 

• Occupation:  

• 1973-1987: various jobs in a car assembly plant (Al, 

Fe, Cu, some asbestos, mineral oil, solvents, ...)  

• 1987-1995: union representative 

• 2001: Double Lung Transplantation  
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Lungbiopsies 



Lungbiopsies Terminal interstitial fibrosis, 

numerous asbestos bodies,  

compatible with asbestosis 

New occupational history: 

1973-1983: substantial dust exposure when 

working on presses (replacing friction 

material + use of compressed air) 

Most probably asbestosis 



Contrary to this drawing, there is no simple test.  

The suspicion and the determination of work-relatedness 

depend primarily on a careful occupational history 

From  LEVY BS, WEGMAN DH. Occupational health (3d ed), p.60 



Take Home Message 

Clinicians, radiologists, pathologists, 

Use « idiopathic » or « cryptogenic » with 

care (diagnosis of exclusion) 

Keep searching for possible environmental 

causes of lung disease 

Ask advice from experts 

Old and new causes of disease may occur 

even in modern industry 



“Air pollution” 



Air pollution 

personal air pollution 

outdoor 

indoor 



Air pollution 

“DIY” air pollution 

outdoor 

indoor 



Air pollution 

outdoor 

indoor 

“DIY” air pollution 



Air pollution 

indoor air pollution 

recreation 

Second Hand Smoking 

Environmental Tobacco Smoke 



Air pollution 

indoor air pollution 

recreation 

Biomass Smoke 



Biomass fuel for cooking 

Lancet 2009, 374, 733-43 Data from WHO in Lancet 2009, 374, 733-43 



Air pollution 

indoor air pollution 

recreation 

Household chemicals 
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Air pollution 

indoor air pollution 

recreation 

“Dirty work” 



COPD and occupation 

• Blanc et al. Occupation exposures and the risk of COPD: 

dusty trades revisited. Thorax 2009, 64, 6-12 

VGDF exposure: adj. OR 2.11 [1.59-2.82] → PAF 31% 

 JEM high exposure: adj. OR 2.27 [1.46-3.52] → PAF 13% 

 Joint influence of smoking and VGDF:  

       adj. OR COPD       GOLD 2+ 

• Never S / no VGDF      1.0     1.0 

• Never S / VGDF    1.98 [1.26-3.09]  1.69 

• Ever S / no VGDF    6.71 [4.58-9.82]  8.31 

• Ever S / VGDF    14.1 [9.33-21.2]  18.7 



IPF 



IPF 



IPF 

Gustafson et al. Occupational exposure and severe 
pulmonary fibrosis. Respir Med 2007, 101, 2207-12 

• 181 cases [Swedish O2 Register] vs 757 controls 

• postal questionnaire 



Lung cancer 

Veglia et al. Occupational exposures, environmental 
tobacco smoke, and lung cancer. Epidemiology 2007, 18, 
769-775 

• EPIC (multicenter European prospective cohort, 
n=~217,055, 6 y follow-up, 809 incident lung ca.)  

Hazard ratios and PAR% (M – F) for occupational 
exposure (Job Exposure Matrix) to 
• “at risk” job  1.42 [1.2 – 1.7] 16%  – 12%  

• Asbestos     1.53 [1.2 – 1.9]   8%  –   0.8% 

• Metals        1.60 [1.1 – 1.8]   9%  –   1.4% 

• PAH        1.42 [1.1 – 1.8]   6%  –   0.2% 

• ETS        1.59 [1.2 – 2.1] 0.6% –   5.6% 

 



Air pollution 

outdoor air pollution 



Ambient Air Pollution 
Gaseous pollutants 

• SO2 

• O3, NO2, ... 

Suspended “particulate matter” (PM) 

• PM10, PM2.5, UFP 



Eur Respir J 2012, 39, 525-528 



Guarnieri & Balmes. Lancet 2014, 383, 1581-92 



(BE, FIN, FR, DE, IT, NL) 

Environ Health Perspect  2014, 122, 439-446 



Short term effects of 

pollutant particles 

(“peaks”) 



http://www.eea.europa.eu/ 



Gemeten fijnstofconcentraties (PM10) in Europa 

Datum : woensdag 14 maart 2014 om 20 uur (universal time) 

 

www.irceline.be 

http://www.irceline.be/


PM10 & mortality/morbidity (short term) 

Pope, Ch.31 in Holgate et al. 1999 

Stylized summary: % change per 10 µg/m3 change in PM10 



Pope & Dockery. J Air Waste Manage Assoc 2006, 56, 709-742 



non-traumatic deaths  (n = 354 357) 

Daily mortality vs quartiles of PM10  

Flanders, 1997-2003 
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Nawrot et al. J Epidemiol Comm Health 2007, 61, 146-9 



Mean daily mortality by temperature 

specific quartiles of PM10 

*temperature categories based on quintiles. Non-traumatic deaths (n = 354 357) 
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Nawrot et al. J Epidemiol Comm Health 2007, 61, 146-9 



• South Korea, 436 IPF patients, 2001-2010 (1699 p-y) 

• 89 exacerbations in 75 patients (= 5.2/100 p-y)  

• 49% admitted to ICU 

• Decreased survival (37% † at 1 mo; 67% † at 6 mo)  

• Outdoor air pollution at residence during 6 weeks before 

exacerbation date? 

• monitoring stations (PM10, SO2, NO2, O3, CO) at mean 7.2 km 



Johannson et al. ERJ 2014, 43, 1124-31 

 



• Leuven, 215 CF patients, 1998-2010 

• 2,204 exacerbations = R/ iv or oral AB 

• Outdoor air pollution (PM10, NO2, O3) on day of start 

of AB administration compared to other days of 

month   

• Case-crossover analysis 



Goeminne et al. Chest 2013, 143, 946-54 
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Long term effects    

of pollutant particles 

(chronic exposure) 



http://www.eea.europa.eu/themes/air/

air-quality/map/airbase/airbase 

 

http://www.eea.europa.eu/themes/air/air-quality/map/airbase/airbase
http://www.eea.europa.eu/themes/air/air-quality/map/airbase/airbase
http://www.eea.europa.eu/themes/air/air-quality/map/airbase/airbase
http://www.eea.europa.eu/themes/air/air-quality/map/airbase/airbase


http://www.eea.europa.eu/themes/air/

air-quality/map/airbase/airbase 

 

http://www.eea.europa.eu/themes/air/air-quality/map/airbase/airbase
http://www.eea.europa.eu/themes/air/air-quality/map/airbase/airbase
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http://www.eea.europa.eu/themes/air/interactive/pm2_5 

 

http://www.eea.europa.eu/themes/air/interactive/pm2_5


http://www.eea.europa.eu/themes/air/interactive/pm2_5 

 

http://www.eea.europa.eu/themes/air/interactive/pm2_5


http://www.eea.europa.eu/themes/air/interactive/pm2_5 

 

http://www.eea.europa.eu/themes/air/interactive/pm2_5


http://europa.eu.int/comm/environment/air/cafe/activities/pdf/cafe_scenario_report_2.pdf 

Estimated loss of  

life expectancy 

(months) 

attributable to PM2.5 

(2000) 



http://europa.eu.int/comm/environment/air/cafe/activities/pdf/cafe_scenario_report_6.pdf 





Brooks et al. Circulation  2010,121, 2331-78 



Pollution (long term) and CV morbidity 

• Prospective cohort study, Essen/Mülheim/Bochum (Ruhr area, DE)  

• 2000-2003 : 4494 persons, 45-74 y 

• Coronary artery calcification (CAC) by electron-beam CT 

• Exposure 

• Annual average PM2.5 for 2002 per 5x5 km grid (EURAD dispersion model) 

• Distance of residence to major roads (10,000-130,000 vehicles/d)  

• OR for CAC > 75th percentile (adj. for city, area, age, sex, education, smoking, 

ETS, physical inactivity, waist-to-hip ratio, diabetes, blood pressure, lipids) 

• > 200 m from major road (n=3821):    1 (reference) 

• 101-200 m (n=322):      1.08 (0.85-1.39) 

•   51-100 m (n=214):      1.34 (1.00-1.79) 

•     < 50 m (n=137):       1.63 (1.14-2.33) 

 

Hoffman et al. Residential exposure to traffic is associated with 

coronary atherosclerosis. Circulation 2007, 116, 489-96 



Jacobs et al. Exposure to air pollution and 

prothrombotic changes in persons with 

diabetes. Environ Health Persp 2010,118, 

191-6 

 

Jacobs et al. Traffic air polution and oxidized 

LDL. PLoS One 2011, 19;6(1):e16200 



Carbon load in sputum macrophages and chronic 

exposure to ambient PM 
Three-month average PM10 Six-month average PM10 Annual average PM10 
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Blood leukocyte count 

Jacobs L et al. Environ Health Persp 2010,118, 191-6 



Oxidized LDL 
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Jacobs L et a.  PLoS One 2011, e16200 



Air pollution and pneumonia 

 

 

Neupane et al. Long-term exposure to ambient air pollution and risk of 

hospitalization with community-acquired pneumonia in older adults. 

AJRCCM 2010, 181, 47-53 

• Hamilton, Ontario 

• Case-control study, 2003 – 2005 

345 patients (> 65 y) hospitalized for CAP  

494 controls from community 

• Estimated annual exposure to PM2.5, NO2, at residence 

• adjusted OR for hospitalization for CAP [↑ from 5th to 95th percentile]:  

• PM2.5 [9.3 → 12.4 µg/m3]  2.26 (1.20-4.24)  

• NO2   [16.1 → 23.3 µg/m3]  2.30 (1.25-4.21)  

• SO2   [4.6 →  7.2 µg/m3]  0.97 (0.59-1.61)  



Air pollution and COPD 

• Metropolitan Vancouver, 467,994 residents, 45-85 y, 

without COPD at baseline 

• Estimated 5 y exposure (1994-1998) to traffic-related pollutants 

[BC, PM2.5, NO2, NO] and woodsmoke 

• 4 y follow-up (1999-2002): COPD hospitalization (n=2,299) or 

mortality (n=541)  

  no significant association with PM2.5 (0-10.2 µg/m3) or 

NO2, NO, but positive associations with BC (+6% for IQR) 

and woodsmoke (hospitalizations) 

Gan WQ et al. Associations of ambient air pollution with chronic 

obstructive pulmonary disease hospitalization and mortality. AJRCCM 

2013, 187, 721-7 



Air pollution and COPD 

Gan WQ et al. Associations of ambient air pollution with chronic 

obstructive pulmonary disease hospitalization and mortality. AJRCCM 

2013, 187, 721-7 
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Air pollution and lung cancer 

 

 

Turner et al. Long-term ambient fine particulate matter air pollution and 

lung cancer in a large cohort of never-smokers. AJRCCM 2011, 184, 

1374-81 

• ACS, 1982-2008, 188,699 life-long never-smokers 

• 1,100 lung cancer deaths 

• Estimated exposure to PM2.5 at residence (metropolitan stat. area) 

• Adjustments for personal variables (incl. passive smoking) + 

ecologic variables (residential radon, SES)  

• For PM2.5 + 10 µg/m3 → HR +15-27% lung cancer mortality 



Effects of residential proximity to 

traffic in lung transplant patients 

(Nawrot et al., Thorax 2011, 66, 748-54) 



BOS and mortality after lung transplantation and 

residential proximity to traffic 

> 171 m 

> 171 m 

< 171 m 

< 171 m 





Eur Respir J 2012, 39, 525-528 



Thank you for your attention 

ben.nemery@med.kuleuven.be 


