
• Among patients in the IPF-PRO Registry, higher long-term exposure to PM2.5 
was associated with lower lung function and worse quality of life, but not 
with short-term disease progression. Further data are needed to investigate 
relationships between exposure to air pollutants and long-term outcomes.

• The reasons for the observed association between higher O3 exposure and 
higher FVC at enrollment is uncertain, but may include confounding from 
co-pollutants, geographic factors, or comorbid conditions that contribute 
to disease presentation.
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METHODS
The IPF-PRO Registry

• Patients with IPF that was diagnosed or confirmed at the enrolling center in the previous  
6 months were enrolled into the registry at 46 US sites between June 2014 and  
October 2018.4

• Patients were followed prospectively, with data collected as part of routine clinical care.

Exposure assessment

• Average pollution exposures (particulate matter with aerodynamic diameter <2.5 
microns [PM2.5], nitrogen dioxide [NO2], ozone [O3]) in the 5 years prior to enrollment at 
participants’ home addresses were estimated using validated national spatio-temporal 
models.5-7 

Analyses

• Associations between pollution exposure and physiologic measurements (FVC, DLco, 
supplemental oxygen use) and quality of life measurements (St. George’s Respiratory 
Questionnaire [SGRQ], EuroQoL, Cough and Sputum Assessment Questionnaire (CASA-Q) 
cough domains) at enrollment were analyzed using multivariable regression models. 

• Associations between pollution exposure and a composite outcome of mortality, lung 
transplant, or absolute decline in FVC % predicted ≥10% in the year after enrollment were 
analyzed using Cox proportional hazard regression models.

• Models were adjusted for potential individual-level and spatial confounders, including 
proxies for disease onset. 

RESULTS

Patient characteristics at enrollment (N=835)

Data are mean (SD), median (Q1, Q3) or n (%) of patients with available data.

AIM
• To investigate the effects of long-term exposure to air pollution on disease severity and 

progression in patients in the IPF-PRO Registry.

INTRODUCTION
• Exposure to air pollution has been associated with worse lung function,1 faster decline in lung 

function2 and increased mortality3 in patients with IPF.
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Exposure to PM2.5

Associations between five-year average pollution concentrations and lung 
function or oxygen use at enrollment  

*Adjusted for age, sex, smoking status (ever/never), antifibrotic drug use and time since diagnosis.
†Adjusted for age, sex, smoking status (ever/ never), antifibrotic drug use, time since diagnosis, region,  
  social vulnerability index at enrollment and site (random). 
‡Estimated difference in means or odds ratio for 2 units higher PM2.5, 4 units higher NO2, 3 units higher O3.

Associations between five-year average pollution concentrations and patient-reported outcomes 
at enrollment

*Adjusted for age, sex, smoking status (ever/ never), anti-fibrotic treatment and time since diagnosis.
†Adjusted for age, sex, smoking status (ever/ never), anti-fibrotic treatment, time since diagnosis, region, social vulnerability index at enrollment  
  and site (random). 
‡Estimated difference in mean for 2 units higher PM2.5, 4 units higher NO2, 3 units higher O3.

Associations between air pollution and one-year outcome

• Within 1 year of enrollment, 181 patients (22%) patients had experienced the composite outcome. 

• No associations were observed between exposure to PM2.5, NO2 or O3 at enrollment and the composite 
outcome (hazard ratios 0.91 [95% CI: 0.70, 1.19], 0.95 [0.79, 1.14] and 1.02 [0.85, 1.22], respectively).

CONCLUSIONS
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PM2.5 -3.37 (-5.31, -1.44) <0.001

NO2 -0.19 (-1.48, 1.10) 0.769

O3 1.71 (0.41, 3.00) 0.010
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Age (years) 69.7 (7.7)

Male 632 (76)

Race/Ethnicity

Non-Hispanic White 759 (92)

Hispanic 29 (3)

Black 11 (1)

Other 25 (3)

Smoking history

Current  15 (2)

Past 545 (65)

Never 274 (33)

Months from symptom onset to new/confirmed diagnosis 15 (7, 32)

FVC % predicted  73.2 (17.5)

FEV1 % predicted 78.3 (18.0)

DLCO % predicted 42.9 (14.5)

Antifibrotic drug use 455 (54)

IPF ILD
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