
Clear evidence of an association 
between wildfire smoke and respiratory 
health

• Asthma exacerbations significantly 
associated with higher wildfire 
smoke in nearly every study

• Exacerbations of chronic obstructive 
pulmonary disease (COPD) 
significantly associated with higher 
wildfire smoke in most studies

• Growing evidence of a link between 
wildfire smoke and respiratory 
infections (pneumonia, bronchitis)
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Presenter Notes
Presentation Notes
We are concerned about PM first and foremost because of its impacts on the respiratory system and what we find with wildfires is that there is a clear relationship between wildfire smoke and respiratory healthAsthma and COPD – in nearly every study (although the evidence for COPD is becoming less consistent with the latest studies)Growing evidence of respiratory infections.



• Examined the associations between 
wildfire-specific PM2.5 and pediatric 
respiratory health during 2011–2017 in 
San Diego County and compared the 
results with other sources of PM2.5.

• A 10 µg/m3 increase in PM2.5 (from non-
smoke sources) was associated with a 
3.7% increase in ED and urgent care 
visits (95% CI: 1.2%-6.1%) while PM2.5 
from wildfire smoke was associated 
with a 30% (26.6%-33.4%) increase in 
visits.
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• Wildfire-PM2.5 associated with heart 
attacks and strokes for all adults, 
particularly for those over 65 years 
old

• Increase in risk the day after 
exposure:

- All cardiovascular, 12%
- Heart attack, 42%
- Heart failure, 16%
- Stroke, 22%
- All respiratory causes, 18%

- Abnormal heart rhythm, 24%
        (on the same day as exposure)

Wildfire-PM2.5 Increases
Heart Attack & Stroke
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Wettstein Z, Hoshiko S, Cascio WE, Rappold AG et 
al. JAHA April 11, 2018Slide credit: Wayne Cascio

Presenter Notes
Presentation Notes
And an even more recent study, published in 2018, by Wettstein et al. in journal of the American Heart Association, found significantly elevated risks of ED visits during the 2015 wildfire season in Northern California. In additionto the all-cause cardiovascular and cerebrovascular categories,relative risk was elevated for specific outcomesincluding myocardial infarction, ischemic heart disease,dysrhythmia, heart failure, pulmonary embolism, ischemicstroke, and transient ischemic attack. However, one of their control outcomes, long-bone fractures was also significantly associated with PM2.5 with increasing smoke exposure (although acute appendicitis was not). 



Wildland Firefighter Health Effects
• Cross-shift changes in lung 

function, urinary biomarkers of 
exposure, and blood biomarkers of 
inflammation

• Pre-post season changes in lung 
function, airway responsiveness, 
and airway inflammation

• Do the fire season-associated 
changes persist?



• Estimated the daily dose of wildfire smoke PM2.5 
• The daily dose for firefighters working 98 days per year 

of PM2.5 ranged from 0.30 mg to 1.49 mg 
• For career durations (5–25 years), wildland firefighters 

had an estimated increased risk of lung CA (8 percent to 
43 percent) and CVD (16 percent to 30 percent) 
mortality

Environ Res 2019;173:462-468
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