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Vorosmarty et al. Nature 467, 555-561 (29 September 2010)
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Sao Paulo — 28 pg/m 3
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Comparacao entre dados observados e simulados de Casos de AVAI na

cidade de Sao Paulo
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Fine Particulate (PM, ¢)Air Pollution

de Miranda et al, Air Qual Atmos Health 2011

10+

10+

-20

=30

-40

-50 -

WHO Air

Quality
S Guideline
10 pg/m3

20 pug/m3

:‘é&\ 28 pg/m3
P \

16 pg/ms3

3 N {;:\\T"""—n
7 | el ": (}]L
L [
,_,JI\\M __?’55\;'*) AT 32
~ -
( ) o~
f“u{( A
*\ (( Hecife}
\ N -
£y \ l\“'"\ ..//
\ i
~ & - J
\(;(I 3 B. Horizonte /
SN ‘
1\ L__ S.Paulo
YTy
jrl <: K;} ;{_‘
{ / k72
| [ "3" . Alegre
) 4
) L
/ J T
§ e
f _H’J S
{ A e
3}"-'%’ ;L
4
o7 C
EE:{_/{ ’J/"J
\_3\_ L{\
TN
== i i i
-80 -70 -60 -50 -40




Magnitude
of Impacts

Thousands

Tens of
Thousands

Millions

Health Impacts: “Pyramid of Effects”

Severity

Doctor visits, School of Effects
absences, Lost work days

Respiratory symptoms,
Medication use, Asthma attacks

Lung function decrements, Inflammation,
Cardiac effects

Proportion of Population Affected




Estimated benefits of 10% reduction in Sao
Paulo air pollutants between 2000 and
2020

Bell, Davis, Gouveia, Borja-Aburto, Cifuentes, Envir Res 2006; 100:431
Health endpoint Events avoided

Mortality
Adult 113,165
Infant (<1 year) 735
Medical visits
Children's medical usits (3 to 15 years) 138,572
Hospital admissions (cardiovascular) 1,449
Hospital admissions (respiratory) 10,945
Children's hospital admissions 5,563
Emergency room \sits (respiratory) 102,331
Bronchitis and asthma
Asthma attacks 817,064
Acute bronchitis 38,384
Chronic bronchitis 11,603
Activity effects
Restricted activity days (18 to 65 years) 6,852,601
Work loss days 2,376,710



Air Pollution Health Effects Studies: SGo Paulo
Mortality ADULT

CHILDREN | Mortality
Saldiva et al, 1994

Pereira et al, 1998

Concoican ot ol 2001

Hospital Admissions
Braga et al., 2001

Saldiva et al., 1994
Gouveia and Fletcher, 2000
Farhat et al 2005

Low Birth Weight
Gouveia et al., 2004 q on de

Experimental Saldiva et al, 1992; Lemos et al, 1994; Pereira et al, 1995; Reyméo et al, 1997;
Cury et al, 2000; Soares et al, 2003; Veras et al, 2008; Veras et al, 2009; Damaceno-Rodrigues et al, 2009;
Matsumoto e tal, 2010; Yoshizaki et al, 2010; Zanchi et al, 2010; Riva et al, 2011

Saldiva et al., 1995;
Gouveia & Fletcher, 2000b;

Bott

Maurt|

PPN

Emergency Room Visits
Lin et al., 1999 DOCTO
Martins et al, 2002 absence
Resp Symptoms el
Sih 1997 a A

Hospltal Admissions
Freltas et al 2004

PN GN

M

Emergency Room Visits
Elderly (Martins et al., 2002)
Ischemic Heart (Lin et al., 2003)
Arrhythmias (Santos et al, 2008)
CVD (Pereira Fihlo et al, 2008)
COPD (Akinaga et al 2009)

IVF/IET
Perin et al, 2010

Histopathology
atic Souza et al, 1998
Guimaraes et al, 2000




Six Cities Adult Mortality Study
Dockery et al, NEJM 1993:329:1753
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Mortality Risk Ratio

Six Cities Adult Mortality
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American Cancer Soclety Study

e EXisting prospective cohort

— sample of entire US population
— 1,200,000 adults

« Detalled personal characteristics

* Matched by metropolitan area to 1980 PM, -
data (50 monitors; 295,223 subjects)

» Effect of 10 pg/m3 PM, 5
— +7% (95% CI 4% to 10%) increase in mortality

Pope et al, Am J Respir Crit Care Med. 1995;151:669



1980 Modeled Fine Particle Surface

@ Fine Particulate Cohort
Fine Patticulate [ugm]

< 400
. a0 - 9%
1000 - 1099
oo - 1
1200 - 129
1300 - 119
1400 - 1499
1500 - 1599
I 1600 - 1699
201 1700 - 179
1800 - 190
1000 - 129
ol I mo - uw
2400 - 219
. nw - 29
Bl 50 - 539
10 BN 00 - uB
B 500 - 59
B x0 - 5%
i B T - 0%
Bl »Bv - 5w
000 - 2999
0 n : = L gowmars B D0 | N9
A N0 120 4 960 140 200 220 240 260 200 30 320 M0 380 5 0 a0 1000 Mies %ﬁ . gg
Fine Particulate {ugm”] > nw



Age-, sex-, and race- adjusted mortality rates in U.S. cities for
1980 fine particulate (PM, ;) air pollution

' WHO | USEPA

%01 Guideling standard
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Pope et al, 2000



Six Cities Mortality Follow-up

1974 to 1989 follow-up

— Annual returned
postcards and National
Death Index

— 1,364 deaths
« 104,243 person years

— PM, ; measurements
1979-1986

Laden et al, AJRCCM 2006:54:709

1990 to 1998 follow-up

National Death Index
search

1,368 deaths
e 54,735 person years

PM, - estimated from



Six Cities Cohort Follow-up
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Life Expectancy

Life Expectancy vs PM .
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Life Expectancy

Life Expectancy vs PM .
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Life Expectancy

Life Expectancy vs PM .
1980-2000
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Life Expectancy vs PM .
1980-2000
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Life Expectancy
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Life Expectancy vs PM .
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INTERACADEM YMEDICALPANEL
Statement on the health co-benefits of policies to tackle climate change

*The improvement of health both locally and globally shouldbe one of the main criteria
motivating climate changemitigation measures. The potential health co-benefits andharms
should be considered when making choices about mitigation policies.

*The health co-benefits of climate change mitigation should be given greater prominence in
international negotiations, for example through dedicated sessions on this topic.

*Health Ministers and ministries should actively engage in promoting mitigation strategies
that result in health cobenefits in their own country and should make the case for such
strategies to their national climate change negotiators in advance of international meetings.
*Health policymakers, scientists, health professionals and industry should reach beyond
national and disciplinary boundaries to collaborate with each other to study, develop and
implement climate change mitigation measures that also benefit health.

*The health community must provide leadership by reducing the emissions from health
systems.



