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The Consequence
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Deposition of particles in different parts of the respiratory
system

Particle size um

Nose and throat 5-10

Upper airways 3-5

\ Bronchi

Bronchlols

Alveoli 0,1-1




Deposition of particles in different parts of the respiratory system

Mormal adult mouth breather 1.2 m#/h
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Sourcee:W.G. Kreyling, adapted from International Commission on Radiclogical Protection.










Sources of PM 10 in Switzerland

B 29% Traffic
.27% Industry and Trade
B 20% Agriculture and forestry

7% Private households



Construction work —mainly in urban areas






Fig. 2.6. Percentage of urban population in Europe
living in background areas exposed to pollutant levels
not in compliance with EU standards, 1995 and 2010 (projected)
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Source: EEA (2001).



Fig. 2.5. Annual average concentrations of nitrogen dioxide, ozone,
oxidant, carbon monoxide and PM10 at urban background locations in
Athens, Berlin, London, Utrecht and Prague, 1990, 1995 and 2000
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* The scale for carbon monoxide extends to 1000, so carbon monoxide concentrations are
presented in tens of pg/m?.

Source: ETC/ATC (2003).



Development of contribution of different sources
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Nota. LPG = liquified patroleum gas; CNG = compressad natural gas.
Source: CAFE (2002).
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Short-term Increase in Nitrogen Dioxide and Total Mortality in European Cities

Samoli 2006



Lag between Increase in Nitrogen Dioxide and Total Mortality in European Cities

APHEA Study
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FIGURE 4. Shape of the association of ) total ¢ martality with

nitrogen dioxide over & days (lags 0-5) summanssd over all cilies using a cubic
palynomial distributed lag model.
Samoli ,2006






American Cancer Society Cohort

I ] T ] 1
=)
o 1000 }+ ey
=}
o
o o
s, 8 ]
o~
>" . . ‘ [}
b AL s (S
m ...uC ' -'
= o o .’.
-
o0

:3 a ° % L
= °
> @30 - ¥ v o .
: =iC °
] | "D °
:_<_§ | ° o0
E L
= { o

san L " !
B . |
£ |
%) . |
o’
-
< J
<<

60C |

1 1 1 | |
5 10 15 20 ae 20 25

FINE PARTICLES (micrograms per cubic meter)

Figure 2. Age-, sex-, and race-adjusted population-based mortality rates
for 1980 plotted against mean fine particulate air pollution levels for 1979
to 1983. Data from metropolitan areas that correspond approximately to
areas used in prospective cohort analysis.

Pope 1995




Long- term Mortality and Air Pollution

500000 persons of the american cancer study , 1982-1998

Increase in mortality in
% per 10 ug PM2.5
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Pope 2002



Longterm Mortality and Air Pollution

in a Cohort of 16°200 Men in Oslo, 1972-1998

Additional mortality in

% per 10 yg NOx 4227 Deaths
30
20
+8 % +8 % +4‘Vr +.16% +11%
10 * + 0
0 T Allcauses Ischemic heart L :Respiratory | Lungcancer
disease Cerebrovascular
diseases
-10

Nafstad 2004



Swiss Study on Air Pollution and Lung
Diseases in Adults



SAPALDIA - study design

Baseline Longitudinal
8 Areas Diary
Interview Peakflow
Lung function 3500
Methacholine
Skin prick test
Total IgE
Endex CO
9‘651 Participants
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SAPALDIA —Eight Regions

PM10 concentration in Switzerland in 2000

Concentration in pg/m’
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Air Pollution Levels in SAPALDIA
1991-1993; annual mean ug/m3
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Lung Function in Adults SAPALDIA
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Annual mean PM10 and Forced Vital Capacity (FVC) in adults

(SAPALDIA)

FVC percent different from predicted
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Annual Mean PM10 and Adjusted Prevalence of Chronic Cough

SAPALDIA

Adjusted
prevalence
of chronic
cough

and phlegm
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Distance to Main Roads and Reported Breathlessness

Distance (All subjects) Length (Never smokers)
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FIGURE 1. Adjusted odds ratios  (and 95% Cl) for reported attacks of
breathlessness by quartiles of “distance to the closest main street” T (top) and by
quartiles of “length of main street segments around the home address”* {bottom) for
the entire sample and for never smokers (the lowest quartile category serving as the
reference)
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Acute bronchitis in children and annual mean PM1

The SCARPOL Study
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12-Year course of PM10 [pg/m3] in the SAPALDIA areas

—eo— Genf
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---- data not
available
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Methods: Digitel HiVol sampling. Data before 1997 converted from TSP (Geneva, Lugano, Basel, Payerne, Davos) and Harvard-data
(Wald, Montana)

Stations: Geneva: St. Clothilde ; Lugano: Lugano NABEL; Aarau: Aarau Luftelektrische Station; Basel: Basel-Binningen NABEL; Payerne:
Payerne NABEL; Wald (Zurich): Wald-Spital; Davos: Davos-Matta; Montana: 1990-1998 Montana-Clinic, since 2002 Montana-Village.



Assighnment of individual concentrations of
PM10

PM10 - suspended particulate matter in the

respirable range and marker of combustion related
anthropogenic pollution

Modelled PM10 concentrations based on emission
inventories, dispersion and transfer factors to
resolution of 200x200m validated with monitoring
data

SAPALDIA participant addresses in 1991 and
2002 geocoded

Assignment of individual concentrations of PM1
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concentration in 1991

i)
)
0 !III|

2

[ u
=21
=
=
=



Change in PM1010 [upg]

Change in PM10 by area, 2002 — 1991
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Adjusted mean change in lung function per 10ug/m3

Change in lung function [mL or mL/s]
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Decrease of Air Pollutants and decrease of symptoms in children

SCARPOL
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Figure 2 Adjusted ORs® and 95% Cls of symptoms and respiratory diseaszes in SCARPOL azsociated with a
decline of 10 pg/m® PM,, lavels,

Bayer 2005






European Parliament

Air pollution with particulate matter (PM) claims an average of
8.6 months from the life of every person in the European
Union (EU),

but Germans lose more: 10.2 months of life in the year 2000.

Council Directive 99/30/EC sets down limit values for PM10: 50 pg/m3
for the 24-hour average and 40 ug/m3 for the annual average.
Current policies to reduce emissions of air pollutants by 2010 are
expected to save 2.3 months of life for the EU population and 2.7
months of life for the population of Germany. This is the equivalent of
preventing 80 000 premature deaths and saving over 1 million years of
life in the EU; the corresponding figures for Germany are about 17 000
premature deaths and over 240 000 years of life (see

of 14 April 2005).


http://www.euro.who.int/document/mediacentre/fs0405e.pdf

STRASBOURG (Parlement européen), 26 sept 2006 (AFP) - Le
Parlement européen s'est prononce mardi pour de nouvelles normes
en matiere de pollution atmosphérique par les microparticules,
auxquelles les scientifiques attribuent chaque année pres de
360.000 déces prematures dans I'Union européenne.

Mais ce vote de premiere lecture a éte aussitdét dénoncé comme
"inacceptable" par le Commissaire européen a I'Environnement,
Stavros Dimas, qui a déploré que les eurodéputés préconisent dans
le méme temps une mise en oeuvre moins contraignante de ces
normes.

Les députés suggerent de réduire les plafonds de concentration des
microparticules issues de la combustion industrielle, des moteurs
automobiles et du chauffage urbain.

lls proposent ainsi de fixer le seuil de concentration des particules
de moins de 10 microns (PM10) de diametre a 33 microgrammes
par metre cube en moyenne annuelle a partir de 2010, et celui des
particules de moins de 2,5 microns, réeputées les plus nocives, a 20
microgrammes.



STRASBOURG (Parlement européen), 26 sept 2006 (AFP) —
The European Parliament proposes to the Ministers a standard
value for PM10 of 33 micrograms per cubic meter for an annual
mean to be introduced by 2010 and of 20 micrograms for PM 2.5

Proposed guidelines from WHO:
20 micrograms per cubic meter for PM10 and 10 for PM2.5
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Die Zukunfismusik kann nur «weniger Verbrennungsmotoren» heissen,

The future tunes can only be called “less combustion engines”
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Per capita health costs due to air pollution
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Humanexpo, example

Experimental exposure with PM2.5

8 persons in air, 30 persons 2 h with 3, 47, 107, 206 PM2.5 ug /m3
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Holgate 2002, HEI



Humanexpo 3

Experimental exposure with PM2.5

8 persons in air, 30 persons 2 h with 3, 47, 107, 206 mikrogramm
PM2.5/m3

Authors conclusions:

,modest degree of airway inflammation as judged by
lavage,.. not reflected in biopsies tissues from proximal
airways"

Conclusion HEI review

»a consistent pattern of inflammation after exposure to a
variety of PM mixtures.... has not emerged to date.

In part, this may be due to different experimental approaches
and to measuring different inflammatory markers at different

times after exposure.”
HEI, Holgate 2002



Short term increase in mortality per
increase in pollutant levels

" Per 10 ug  Per10 pg Ozone/m3 |
_PM10/m3 (8 h mean)

All causes 0.6% 0.3%
. Respiratory o
deaths 1.3% 0
Cardiovascular 0.9% 0.4%
deaths

Metaanalysis WHO
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Traffic related health costs

- Mortality (long-term effect)

Chronic Bronchitis

Days with restricted activity

Hospitalisation

- Acute Bronchitis




Dans le projet de directive initial, la Commission européenne suggeérait des seuils
respectivement de 40 et de 25 microgrammes pour ces particules.

Tout en se félicitant que les députés soient allés plus loin que lui sur ce point, M. Dimas a
dit sa déception que "certains points essentiels" de son projet aient été en revanche
affaiblis.

Plaidant pour plus de flexibilité dans le respect de ces normes, les eurodéputés proposent
ainsi d'accorder des dérogations temporaires au moment de I'entrée en vigueur de la
directive dans les zones ou agglomeérations qui n'arrivent pas a respecter les critéres en
matiere de polluants.

lls proposent aussi d'autoriser les dépassements jusqu'a 55 jours par an des limites
journaliéres de concentrations de PM10, au lieu de 35 actuellement.

Ce projet de directive, sur lequel les ministres européens de I'Environnement doivent a
leur tour plancher le 23 octobre, a également été trés critiqué par des spécialistes de
I'environnement et des maladies respiratoires.

La nouvelle directive risque de ralentir ou d'interrompre "les efforts futurs tendant a
contréler les sources de pollution", selon un texte rendu public déb



Allergiehaufigkeit bei Bavern und
Nichtbauernkindern in der Schweiz
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* = p<0.05, ** = p<0.01 )
Braun-Fahrlander et al. Clin Exp Allergy 1999; 29: 28-34



% Zunahme der Spitaleinweisungen wegen Asthma nach einer Zunahme von 10ug/
m?3
NO, und O, an den vorangehenden Tagen
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