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Emissions from Wildfires with Health
concerns

Primary air pollutants

€PM25
Combustion particles, organic
A CO H%'\gp_}g HAIR compounds, metals, efc.
- m 5 N "
A N Q Giaonn gliameter <2.5um (microns) in diameter

A PAHS; polycyclic aromatic hydrocarbor
A VOCg; volatile organic compounds

A Particulate Matter (PM)

Secondary air pollutants

A Particulate Matter (PM)

A Ozone

& PMqg

90 um (microns) in diameter
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Image courtesy of the U.S. EPA
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Dust, pollen, mold, etc.
<10 um (microns) in diameter
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Epidemiological
Difficulties

Premature mortality

Hospital admissions

Emergency room visits

Medication use

Symptoms

Impaired lung function

P32 yijeay jo AJuanas

Sub clinical (subtle) effects

ﬁ
Proportion of population affected

Figure2 The air pollution health effects pyramid
(adapted from American Thoracic Society 2000).%



Clear evidence of an association between
wildfire smoke andespiratory health

AAsthma exacerbations significantly -
associated with higher wildfire T RITE
smokein nearly every study Klveolar

AExacerbations of chronic el
obstructive pulmonary disease
(COPDsignificantly associated
with higher wildfire smoken most
studies

AGrowing evidence of a link
between wildfire smoke and
respiratory infections (pneumonia,
bronchitis)

D :
7 — Turbinates

P=.s~—Nose
N oot

Trachea

Bronchus

Lung

Diaphragm

Alveoli

https://commons.wikimedia.org/wiki/File:Respiratory System_(lllustration).p
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Pulmonary oxidative
stress & inflammation

Sub-aewie &
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PM or constituents “ ; n
in the circulation S}.Istemlc’ ANS imbalance
\ spill-over’
UFP, soluble metals - TSNS / V'PSNS
Organic compounds Systemic Oxidative Stress and Inflammation ‘
Cellular inflammatory response (t activated WBCs, platelets, MPO)
t Cytokine expression/levels (t IL-1B, IL-6, TNF-a) Vasculature
? t ET, histamine, cell microparticles, oxidized lipids, + anti-oxidants Vasoconstriction
Vasculature Endothelial dysfunction
Vasoconstriction l l Neural-mediated ROS
Endothelial dysfunction ‘ ' Acute phase response t BP
PM-mediated ROS t Adipokines ' t Clotting factors
t BP (PAI-1, Resistin) - Fibrinogen, CRP Blood
? Atherosclerosis " . t Platelet aggregation
Activated or Activated or
BlOOd ) Inflamed fat l ' l Inflamed liver Hea't
? t Platelet aggregation Dinct setions + HRV
% : R t Heart rate
Vasculature Endothelial cell dysfunction/vasoconstriction, tROS $ Arhvilvrie poterital

Atherosclerosis progression/plague vulnerability
t Thrombogenecity (e.g. tissue factor)

Metabolism Insulin resistance, dyslipidemia, impaired HDL function
Blood t Coagulation, thrombosis; + fibrinolysis (e.g. PAI-1)

Brook, R. D. et al. Circulation 2010:;121:223¥8



oke and cardiovascular disease
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AMost studies to date have been null
AA fewrecent studieshave found significant results

AED visits for altause cardiac symptoms in Californigettsteinet al. 2018)

AOut-of-hospital cardiac arrests in Victoria, Austratiaikerwalet al. 2015)
and in Sydney, Australi&#@limiet al. 2016)

AED visits for congestive heart failure in North CarolR&ppoldet al. 2011)

ASome borderline significant
AED visits for hypertensioiifilinget al. 2016)

AUnsure as to the cause of these differences across studies
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Wildfire Smoke and Mortality

AClear evidence of wildfire smoke impacts orcallise
mortality

clear evidence for specific causes of mortality suct
S respiratory or cardiovascular deaths



Fires effect on birth weight

Holstiuset al. 2012EHP



