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MOTIVATION

= Globally, ischemic heart disease was the leading cause of death in both 2000
and 2019, and is responsible for an increase of more than 2 million deaths
over the last two decades’

= An estimated 6.67 million deaths worldwide in 2019 were attributable to air
pollution, approximately half of which were due to cardiovascular disease?

= |dentifying particularly toxic sources of PM, ; can maximize efficiency in air
pollution policies

= Heat exposure is also associated with M|l and could have a synergistic
relationship with source-specific PM, s and MI3



BACKGROUND

PM, - inhalation can
trigger acute CV events'

Evidence of source-
specific differences in CV
outcomes?

Temperature is often
considered a confounder
but could also modify the
relationship between
source-specific PM, s and
CVD?

Development of Cardiovascular Risk Factors
Other Risk Factors

Oxidative Stress &
Inflammation

Development of Subclinical Cardiovascular Disease

Myocardial Progression of Systemic &
Pollutants Enter Remodeling Coronary & Carotid Pulmonary
Systemic Circulation & Fibrosis Atherosclerosis Hypertension
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Adapted from Rajesh Vedanthan and Michael Hadley, 2019 in Brauer et al. 2021




To evaluate whether PM, 5 from certain sources may be differentially
associated with acute myocardlal infarction (MI) in NYC

To evaluate the potential for effect modification by same-day
temperature




DATA SOURCES

= Study population: Population of NYC 2007-2015
= Qutcome:
= MI admissions in NYC hospitals
O = SPARCS
= Exposure Assessment
= Speciated PM, s from EPA AQS at monitors in 3 locations
= Taken every 3 or 6 days

= Daily average of all monitors used in source apportionment

= Covariates
Map of PM, 5 monitor locations in NYC

= Temperature and relative humidity: NLDAS



SOURCE APPORTIONMENT: APCA

= How do we identify sources of PM, 57

= Pattern recognition through dimension
reduction

= Absolute Principal Components Analysis
(APCA) is an extension of PCA

= PM, : concentrations are regressed on Mixtures

. Research
scaled component scores for final scores Questions

= Main advantage: computation of daily
predicted source concentrations in the same
units as PM, 5 and its chemical constituents

= |mproves interpretability and can be
compared with prior studies that use APCA

Image courtesy of Elizabeth Gibson



TIME-SERIES ANALYSIS

= Poisson model with quasi-likelihood
= All identified sources included in final model, modeled linearly
= Adjusted for:

= Same-day and 3-day average ambient temperature and relative humidity
iIncluded, modeled nonlinearly

= Day of the week

= |nteraction terms with categorical indicators for temperature quartiles



PROPORTION OF TOTAL PM, . FROM EACH SOURCE

Secondary Sulfate (48.9%)
Traffic and Road Dust (21.4%)
M Crustal Dust (15.9%)
M Nitrate (10.3%
O Industrlal 1.49%)

M Salt (1.96%)



IDENTIFIED PM, . SOURCES

Nitrate Salt Crustal Dust

754
50 l ammonium® copper

| nitrate* ™ iron
25 B EC* lead
| B oc* magnesium
’ l sulfur* manganese

, aluminum nickel
Regional/Secondary || Traffic and Road Dust Industrial arsenic - potassium

(&)

Predicted Average Concentration (,u.g/m3)*

™ barium 2 selenium
B bromine silicon
cadmium B sodium
B calcium titanium
™ chlorine " vanadium
I chromium [ zinc

PM, s Constltuents

* Predicted concentrations for ammonium, nitrate, elemental carbon (EC), organic carbon (OC) and sulfur reported in 0.1 - ug/m3



MAIN EFFECTS MODEL
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Percent change in Ml admission rate for each IQR increase in source-specific PM, 5, adjusting for all covariates



EFFECT MODIFICATION BY TEMPERATURE

= Only crustal dust showed C:J ’
borderline evidence of o
interaction with same-day g’
temperature (F; = 2.0795, =
o = 0.0991) R ;
= ®
= Possible artifact of indoor vs. & ?
outdoor exposure and e e e
ventilation i,g |
= Reduced statistical power for g )
interaction analysis 3
Qo -2
o

Oth-25th%ile  25th-50th%ile  50th-75th%ile  75th-100th%ile
Quartile of Temperature



DISCUSSION AND CONCLUSIONS

= Nitrate, crustal dust, and industrial sources of PM, s were associated with
iIncreased MI admissions rate

= Previous studies have found traffic to be associated with cardiovascular risk,
but we did not!

= Nitrate may be associated with either local or regional sources, and is likely
related to agricultural emissions?

= Both crustal dust (silicon and aluminum)3 and industrial components (nickel,
zinc, chromium, lead)* contain chemical constituents that have been
previously found to be associated with CV risk

= Future studies should consider assessing for potential effect modification by
temperature



ACKNOWLEDGEMENTS

Marianthi-Anna
Kioumourtzoglou

Sebastian Rowland

Yanelli Nunez Amelia Boehme

L

Lawrence Chillrud

makLab

Arin Balalian
Jaime Benavides
Tanya Butt
Elizabeth Gibson
Maggie Li
Robbie Parks
Jenni Shearston

Funding:
NIEHS PRIME R0O1 ES028805
P30 ES009089

rht2112@cumc.columbia.edu



