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Background:
London Fog of 1952

Temperature inversion
concentrated smoke and
other pollutants

Mortality increased
200% in week following
episode

e Cardiorespiratory
conditions accounted
for 81% of excess
deaths (compared to
usual 30%)
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Fig. 31.4  Srylized summary of acute exposure studies, per cent change in health end-point per 10 ug/m? change
in DM,



Hypothetical Modes of Action for Fine PM

Plague Plague Ischemia
Tachyarrhythmias and Formation Rupture :

Ventricular Fibrillation %

Bradyarrhythmias

Systemic Inflammation

Decreased HRV
A

Increased HRV Apnea

ACUTE PULMONARY
INFLAMMATION / /
Increased Heart Rate

CNS Response

T Bronchoconstriction

Systemic Sympathetic

—— ¥ lrritation in Airways
Stress Response <+<— Inhaled Pollutants y
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Adapted from Stone and Godleski 1999; and from Lucas Neas



Unresolved Questions
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NRC Research Priorities, 1998:

Need to understand physicochemical
characteristics of PM underlying
observed associations of PM with

cardiorespiratory outcomes
» Responsible components
» Control for copollutants
»Mechanism-of injury. =



Aerial View of ARIES Monitoring Station,
~ Atlanta, GA




ARIES Air Quality Data
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Sulfates
Water-soluble
NEES

Acidity

Organic carbon
Elemental carbon




Ongoing ARIES-Related Studies
at Emory

ED study (NIH, EPA, EPRI)
Hospital admission study (NIH)

APNEA-study (NIH) .

Birth defects and pregnancy outcomes
study (NIH)

ICD study (EPRI)
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ICD Study

(Implanted Cardiac Defibrillators)
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Data from 3 Atlanta
electrophysiology clinics,
1993-2002:

-- 884 patients

-- 6287 event-days

sLargest study to date

*Analysis using daily AQ
levels complete -- null

Analysis using hourly data
planned




ED Study: Methods

Assemble air quality data
— ARIES monitor back to 8/98
— State monitoring network back to 1/93

Collect billing records from all Atlanta EDs
back to 1/93

Define multiple cardiorespiratory case
groups based on ICD-9 codes

Examine relation of case counts with
pollutant measures
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Participation Status of Atlanta Hospitals,
1993-2004

Hospitals contributing
usable data

@ Participating hospitals,
data pending

12/19/05 Participating hospital,
data unusable




Asthma ED wvigits observed and predicted plotted against tme
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Data Analysis

A priori model: Poisson GEE model
3-day moving average (lag 0,1,2) for pollutant

Control for time trends, day of week, hospital

entry/exit, holidays, mean temperature, mean
dewpoint oy

Secondary models assessed (e.g., GAMs,
alternative lag structures, season-specific)
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Explanation of Risk Estimates

Outcome

Pollutant

Unit

95% CI

All CVD

NO,

20 ppb

1.012, 1.039

e —

2.5% increase in all CVD ED visits per 20
ppb increase in NO,
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Results for All CVD Visits
through 2000

24-h PM;; 1

8-h O5 1

1-h NO, 1

1-h CO 1

1-h SO, 1

24-h PM, 5 1

24-h coarse PM |
24-h ultrafine PM 7
24-h PM, - metals 1
24-h PM, - sulfates 1
24-h PM, - acidity 7
24-h PM, ;OC 7
24-h PM, - EC 7
24-h OHC 1

1/93-8/00

8/98-8/00

0.94 1.00
Risk Ratio (per SD)




Results for CVD Subgroups
through 2000
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FiIndings (through 2000)

CVD outcomes

— Observed associations with NO,, CO,
PM, -, EC, OC, OHC

— Pollution from mobile sources may play

Important role :
— Strongest effects with same-day levels

— CVD disease subtype results may
provide support for inflammation
hypothesis

— Epidemiology, 2004 Ta—
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FIndings (through 2000)



Interpretation Issues



Interpretation Issues (cont’'d)



Interpretation Issues (cont’'d)



Current Work



Study Contribution



Summary of Challenges



Policy Implications






