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AUTRES EFFETS DE LA
POLLUTION  ATMOSPHERIQUE.
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Avant de commencer

Milan 2015
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Global Burden of Disease 2010

DALYs= sum of years lived with disability [YLD] and years of life lost [YLL]

http://www.healthmetricsandevaluation.orqg/
Lancet 2012

BT TN T SN (SR Y PR PRI T8 PRTRY RS LY A




Assessment of the global burden of disease is based on epidemiolo-
gical cohort studies that connect premature mortality to a wide
range of causes', including the long-term health impacts of ozone
and fine particulate matter with a diameter smaller than 2.5 micro-
metres (PM, 5)*~. It has proved difficult to quantify premature mor-
tality related to air pollution, notably in regions where air quality is
not monitored, and also because the toxicity of particles from vari-
ous sources may vary'’. Here we use a global atmospheric chemistry
model to investigate the link between premature mortality and seven
emission source categories in urban and rural environments. In
accord with the global burden of disease for 2010 (ref. 5), we
calculate that outdoor air pollution, mostly by PM, 5, leads to 3.3
(95 per cent confidence interval 1.61-4.81) million premature deaths
per vear worldwide, predominantly in Asia. We primarily assume

that all particles are equally toxic?®, but also include a sensitivity study
that accounts for differential toxicity. We find that emissions from
residential energy use such as heating and cooking, prevalent in India
and China, have the largest impact on premature mortality globally,
being even more dominant if carbonaceous particles are assumed
to be most toxic. Whereas in much of the USA and in a few other
countries emissions from traffic and power generation are important,
in eastern USA, Europe, Russia and East Asia agricultural emissions
make the largest relative contribution to PM,; 5, with the estimate of
overall health impact depending on assumptions regarding particle
toxicity. Model projections based on a business-as-usual emission
scenario indicate that the contribution of outdoor air pollution to
premature mortality could double by 2050.

17 SEPTEMBER 2015 | VOL 525 | NATURE | 367
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For a universal climate agreement
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Climate change?

50 years ago
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Climate change? YES!

50 years ago Now
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50m par
décennie
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“Llimarte cnange IS a Serious treat to aeveliopment
everywhere”

“Today, the time for doubt has passed. The IPCC has
unequivocally affirmed the warming of our chmate
system, and linked it directly to human activity”

“Slowing or even reversing the existing trends of global
warming is the defining challenge of our ages”
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Infectious Cardiovascular
diseases diseases

Climate change

HEALTH

EFFECTS

Premature

birth, low
Skin diseases birth weight
and cancer

Heat stress

Allergic and

Malnutrition Post traumatic
and related- Stress
diseases syndrome

respiratory
diseases

Hot spells:
winter warmth
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Comment les changements climatiques agissent sur la

nollution atmosphérigue et la santé respiratoire?
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Temperature

Humidity <7 |[Climate change |
Rainfall

Barometric
pressure

ALLERGIC AND RESPIRATORY HEALTH

Chronic Diseases

Direct: increased morbidity and/or mortality from weather evolution and extreme weather
events (evidence for hot spells, extreme cold, temperature, humidity...) for chronic diseases
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CLIMATE CHANGE AND ALLERGIC AND RESPIRATORY
HEALTH . ACTUAL CHANGES

* Virtually certain
— Increased cardio-respiratory morbidity
— Increased cardio-respiratory mortality

— Increased infections (but probably in the
case of cold-related infections)

. Likely
— Increased AVC morbidity and related
respiratory co-morbidity

 To be further confirmed

— Diminished respiratory infections due to
warmer and fewer colder days

A st Ly B B st o i ol B Roai Be Bag "o ad. oo 8 1
Lo e b il enes” Yenedadn b @dauel Naliedad i W odisiad o b i



Mortality risk attributable
to high and low ambient
temperature

Exposure—response associations in
representative cities of 13 countries, with
related temperature distributions

OF NOTE: Africa is missing

Extreme cold and hot
temperatures were responsible
for 0-86% (0-84—0-87) of total
mortality.

7-71% (95% empirical Cl 7-43—
7-91) of mortality was
attributable to non-optimum
temperature

&4 Copyright © 2015
.l Gasparrini et al.




Temperature
Humidity
Rainfall

Barometric
pressure

Wind ...
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Chronic Diseases

\
e Direct: increased morbidity and/or mortality from weather evolution and extreme weather

ALLERGIC AND RESPIRATORY HEALTH
events (evidence for hot spells, extreme cold, temperature, humidity...) for chronic diseases

R i

e
e

Allergens

L

Air pollutants

Respiratory infections

e Indirect: increased morbidity and/or mortality
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CLIMATE CHANGE-RELATED RISK FACTORS FOR ALLERGIC AND
RESPIRATORY HEALTH: ACTUAL CHANGES

AIR POLLUTION

* Virtually certain
— Increased outdoor ozone level
— Increased outdoor PM level
— Increased natural aerosol sources

o Likely

— Removal by precipitation of PM level at local level

e To be further confirmed
— Increase of indoor air pollutants

-> INCREASED IMPACT
ON HEALTH EFFECTS
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Climate change: impact on air pollution and
related health effects

Qutdoor ozone: Overall increase in concentrations in high-income countries,
but with wide regional differences

- 1,500 more ozone-associated deaths
annually by the year 2020 in UK

UK Department of Health, 2008
Qutdoor PM: Local and transboundary increase in concentrations
— Transport , urbanisation, heating

— Desertification and a higher frequency of forest fires may increase
transboundary transport of particles

-> Projections on increased mortality
and respiratory health effects

Indoor air pollution: Overall increase in biomass use and other air pollutants
No projections
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THE CLIMATE CHANGE CONUNDRUM: Environmental risks
have become,iticreasSmgly inter-dependent and complex!

Indoor and —>
outdoor air

[oJo]| [Vidle]3}

Allergic and
respiratory

diseases
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Pyramide des effets de la pollution atmosphérique

» Effets a court terme et effets a long
terme, mais continuité entre les 2
types d’effets

Plus la gravité des effets diminue plus le nombre de gens touchés augmente

Les PM de taille inférieure a 2,5 micrometres (PM, ) sont les plus

21 dangereuses I. Annesi-Maesano & W. Dab, Le livre de I'Interne.

Pneumologie. Lavoisier Editeur 2013
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What constitutes an adverse effect of air pollution?
Forthcoming Joint ERS/ATS statement

Rationale:

- Whether in the developed or developing world, the aim of air quality management is
to limit or avoid any adverse impact of air pollution on the public’s health. Thus, there is
a need to identify those effects that are considered “adverse” and to separate them
from those effects not considered adverse, thus focusing control measures on the
pollutants causing, and populations experiencing, the greatest health impacts.

- 2000 Statement, “What Constitutes an Adverse Health Effect of Air Pollution” focused
largely on impacts to the respiratory system. However, since that time, new
toxicological, clinical, and epidemiological studies have identified a wider range of
health effects, often occurring at low levels of air pollution exposure (especially true
for effects on the cardiovascular system).

- New evidence is accumulating for adverse effects of air pollution on the Central
Nervous System, reproduction and development, and certain metabolic outcomes.

— the American Thoracic Society and the European Respiratory Society now update the
ATS 2000 Statement to address these new scientific findings
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New considerations for Assessing
Adversity of Effects

1.Persistence of Effect How persistent over time is the effect? Generally,,
persistent effects are of greater concern, although short
term reversible changes may increase risk for triggering

acute adverse events, such as Ml

2. Population Risk Is there a shift in the population risk distribution of an

adverse event?

3. Susceptibility Are individuals with preexisting health conditions or geneti

changes more affected?

4. Medical/Functional Is there evidence of one or more of the following:(1)
Significance interference with the activity of the affected person or
persons, (2) incapacitating iliness, (3) permanent injury,
and/or (4) progressive dysfunction, (5) reduced quality of

life?

EoYineistle fp ol iine Velioimd e [0 o) sbiel Yielleckmd i Y neisd e oo



L

Overview of potential diseases, conditions and
biomarkers affected by ambient air pollution

+ leukemia (Filippini, J Environ Sci Health C Environ Carcinog Ecotoxicol Rev.,

2015)
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PM penetration
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Exacerbation for IPF and air pollution

Lucile SESE, Hilario NUNES, Dominique VALEYRE,
Isabella ANNESI-MAESANO et les membres de la
cohorte COFI

Adjusted on: age, FVC, DLCO, tabac

ERJ (soumis)

BT TN T SN (SR Y PR PRI T8 PRTRY RS LY A



Pollution atmosphérique et mortalit&: .
chez des patients FPI

Lucile SESE, Hilario NUNES, Dominigue VALEYRE,
Isabella ANNESI-MAESANO et les membres de la
cohorte COFI

Ajusté: age, CVF, DLCO, tabac
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Hypothesized mechanisms of air-pollution mediated type Il
DM/insulin resistance

E. Thiering & J. Heinrich
TLR Toll like receptor, NLR Nod like receptor Trends Endocrinol Metab 2015
NADPH oxidase (nicotinamide adenine dinucleotide phosphate-oxidase)
BAT Brown Adipose Tissue WAT white adipose tissue )8
Non-alcoholic fatty liver disease (NAFLD)
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(95% CI 0.97-1.52) and 1.64 (95% CI 0.91-2.95) respectively. When stratifying by leukemia type, the
results based upon NO2 were 1.21 (95% CI 1.04-1 41) for ALL and 1.06 (95% C1 0.51-2.21) for AML;
based upon benzene were 1.09 (95% CI10.67-1.77) for ALL and 2.28 (95% CI 1.09-4.75) for AML.
Estimates were generally higher for exposures in the postnatal period compared to the prenatal period,
and for European studies compared to North American studies. Overall, our results support a link between
ambient exposure to traffic pollution and childhood leukemia risk, particularly due to benzene
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la vie in utero




Effets précoces de la pollution atmosphérique

Pollution atmosphérique
(PM, NO,, CO, O5...)

Dysfonctionnement <

placentaire

Impact
Naissance pré-terme

- Petit poids a la naissance*
- Mortalité infantile

A

- Retard de croissance intra-uterine

onction endothéliale

12/

Effets respiratoires Effets
- Bronchiolite cardiovasculaires
- Asthme - Deéséquilibre du

- Dysfonction pulmonaire
- Fonction respiratoire
- Inflammation

*1.05 (0.99-1.12) per 10 pyg/m? PM, < to 1.10 (1.05-
1.15) per 20 pyg/m3 PM,,

Stieb DM et al. Ambient air pollution, birth weight and preterm birth: a systematic review
and meta-analysis. Environ Res. 2012

systéme autond
Hypercoagulab
Arythmie

Action sur le systeme immunitaire:

Diminution des lymphocytes T Reg
(%CD4+CD25+) en function de I'exposition de la
mere avant et apres la grossesse aux particules
fines

Hertz-Picciotto, Baiz
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Liens entre exposition précoce a polluants
atmosphériques et développement du systeme

Immunitaire
' Cellules NK

Pollution de l'air
urbaine
and distribution of lymphocyte

CD4+,
CD4+/CD8+
(Hertz-Picciotto I., 2002)
immunophenotypes in cord and

maternal blood at delivery,
LB CD19+ Epidemiology, 13:172-183, 2002;
PM > Hertz-Picciotto I., Herr CEW, Yap PH.,
10 Dostdl M., Shumway RH.,

HAP Ashwood P, Lipsett M., Joad JP,,
CD3+' Pinkerton KE., Sram RJ. Air
CD4+, CD8+ pollution and Lymphocytes

Phenotype Proportions in Cord
Blood. Environ Health Perspect.,
Vol 113, number 10, 2005).

Hertz-Picciotto I. et al. Air pollution

(Hertz-Picciotto I., 2005)

07/12/2015 Congres de Pneumologie Nouméa 22

U8 0 b bat Wk bt Rhvaind s a0 T B




Exposition maternelle a la pollution atmosphérique et distribution des
immunophénotypes lymphocytaires dans le sang de cordon ombilical .
Etude de Cohorte EDEN (Baiz et al. BMC Perinat Care 2012)

Exposition croissante de la - D CD8+ (p-+071 1002 1.44),

femme au NO, NK (10g) (g=+0.09 [0.01; 0.17])

CD8+(p=+1,520,21; 2,83)),

Exposition croissante de la
femme aux PM,,

NKp-+0.22 [0.02; 0.42))

CD4+CD25+ (p--0.82[-1.53; -0.11)),
CD4+/CD8+ (3--0.28[-0.59; 0.03]),
CD3+ (3--2.85 [-5.67;-0.03])

Exposition croissante de la
femme au benzéne
Cangfes de Pneum

07/12/2015

CD4+CD25+ (g--0.76 [-1.62 t0 0.10])

uméa
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AIR POLLUTION AND ARLY LIFE EVENTS

of exposure to PAH on reduced BW
Ricz ecal ™ 2014 TRAP, NO, NO , NO_, CO, and Reduced BFD
dismance to monitoring staton
Abbreviations: EW, birth waight: HC, head crcumfarence: BTEX. aromatic hydrocarbons (banzena, toluene, athylbenzene, m-p-xylane, and o-xylena): BPD, biparietal
damater: NO_ ntrogaen dioxide; AC, abdominal drcumfarence; EFW, astimated fatal walght; SGA, small for gestational age: MTS, matermal tobacco smoking: PR, pramature
barth; PM, particuiate matter; FL, famur lengthc PAH, polycydic aromatic hydrocarbons: TRAF, twin reversed arteral parfusion; NO, mitric oxidec NO , nitrogen caxides;
CO, carbon monoxida.
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L

Ha et al.

prenatal exposure to air pollutants including particulate matter with aerodynamic diameter less
than 2.5 micrometer (PM> 5) and ozone (O3) on the nisk of adverse birth outcomes (ABOs)
including term low birth weight (LBW), preterm delivery (PTD) and very PTD (VPTD).
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0.20) of Verbal 1Q, and 1.4 fewer points (95%CI1:-2.7 to -0.20) of Verbal Comprehension 1Q. Similar
associations were found for traffic intensity in a 100mt buffer around home. Other polliutantsshowed
negative associationswith larger confidence intervals.

CONCLUSIONS:
Consistent with previous evidence, this study suggests an association of exposure to NO2 and traffic
intensity with the verbal area of cognitive development.
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Neurological and psychiatric conditions
associated with air pollution

Alzheimer’s disease and other dementias
Parkinson’s disease

Reduced cognitive function in adults
Reduced neurodevelopment in children
Depression

Anxiety disorders

Examples of markers of neurological effects.

Structural brain damage at functional magnetic resonance imaging (FMRI)
Neurobehavioral testing

Cognitive function testing
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Dietary, cook wares and packages

Sources are everywhere...

everywhere!




Four reasons for emerging
public health concern for
EDC-exposure

The ubiquity of exposure
Low doses/non-monotonic
The persistence of effects
The wide range of health effects

07/12/2015
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Immunological
effects "

O = o
Studies on urinary )
metabolites or objective
assessments of EDCs

40
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ENV. HUMAN HEALTH
EXPOSURE UPTAKE EFFECTS

Modifying
Factors

Moisture/Dampness
Air exchange rate
Temperature/RH

Biological
mechanisms

Endocrinology
Immunology
Adjuvans

Pathways

Oral/Peroral
Inhalation
Dermal

Health Effects

Neurodevelopmental
Overweight/Obesity
Asthma/Allergy
Reproduction
Cancer

Environmental
Exposures

Sources Human Uptake

(biomarkers)

Consumer products
Building materials
Food

Dust and Air
Food

Pregnant women/Infant/Foetus
Blood/Urine/Breastmilk

[ PVC, Polish N
Bornehag et al., 2005; Kolarik et al., 2008a

| Phthalates in IndoorAir/Dust:"

Adibi et al., 2003, Adibi et al., 2008; Kolossa-Gehring et al., 2011; Hsu et al., 2011; Beké et al., 2013

I PVC
Carlstedt et al., 2013; Shu et al., 2013B in manuscript; Shu et al., 2013C in manuscript
[ PVC A

Jaakkola et al., 1999; Oie et al., 1999; Jaakkola et al., 2000; 2004; Bornehag et al., 2005; Kolarik et al., 2008b; Larsson et al., 2009;
Choi et al., 2011; Shu et al., 2013A

[ Phthalates in Indoor Air/Dust ¢
Bornehag et al., 2004; Kolarik et al., 2008b; Hsu et al., 2011; Callesen et al., 2011; Kishi et al., 2012

07/12/2015 Congrés de Pneumologie Nouméa |Phtha|ate metabolites in urinﬂ‘ 41

Hsu.et al., 202:1; Just et al., 2022; Callesenetial., 2013;
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Effect of prenatal exposure to
phthalates on child’s asthma

 Phthalates are a class of synthetic
compounds used widely in
polyvinyl chloride plastics, in
cosmetics, and in  building
materials.

* Prenatal exposure to two
phthalates - chemicals commonly
used in plastics and cosmetics,
such as skin moisturizers - may
significantly increase the risk of
childhood asthma.

Source : Whyatt Rmet al, Environ Health
Perspect. 2014 Oct;122(10):1141-6

07/12/2015 Congres de Pneumologie Nouméa
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Asthma in Inner-City Childrenat  5-11
years of age and prenatal exposure to
Phthalates, Whyatt, EHP, 2014

07/12/2015 Congres de Pneumologie Nouméa
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EDCs exposure in pregnancy and lung function
371 mother-child pairs

To our knowledge. this 1s the first study to estimate the effect of prenatal phenol and phthalate
exposures on the lung function measured in childhood. Our results did not indicated association

between phenols or phthalate metabolite exposures, considered as continuous, and lung function

parameters at 5 years. However we obgerved borderline association with BPA exposure by a snjall

but statistically significant impairment jn FVC% predicted with an increase in exposure to BPA| In

addition, when exposures were categori

-5.33: 0.05) in the medium MCNP tertile compared to the lowest.

|. Annesi-Maesano Submitted

07/12/2015 Congres de Pneumologie Nouméa
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Biological plausiblility for EDC

Modulation of immune system (balance
lymphocytes Thl and Th2)

Th2 promoted antigen specific production of
IgE and 1gG1

Eosinophilic inflammation of the lung and the
alrways
Oxydative stress

07/12/2015 Congres de Pneumologie Nouméa 45
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EFFETS SUR LA SANTE DES
EMISSIONS DE MOTEURS DIESEL.
APPROCHE EPIDEMIOLOGIQUE.
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Le moteur diesel
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Les émissions diesel
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Moteur diesel et essence

Autres composantes de la phase gazeuse: eau, aldéhydes, hydrocarbures de bas poids
moléculaire (ex. toluéne), HAP légers (2-4 cycles) non cancérogenes
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Les émissions diesel
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Composition moyenne du DIESEL

Source : CNRS
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Les effets sur la santé

> A court terme

= Effets irritants (oculaires, respiratoires (asthme...),
cutanés)

= Céphalées, nausées
" |ntoxication au CO (tres rare)
» A long terme

m Réaction inflammatoire des voies aériennes

" Toux et expectoration chroniques
= Asthma, BPCO

" Effets génétoxiques et cencérogenes
= Effets sur le systeme CDV envisagés mais non prouves
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Diesel Exhaust Emissions-Health Effects

e Short-term: breathing in diesel fumes can cause
coughing, itchy or burning eyes, chest constriction,
wheezing, and difficulty breathing.

 Long-term exposure to diesel may increase the risk of
asthma

* Long term exposure to diesel fumes may increase the
risk of lung cancer and possibly bladder cancer.

 There is additional evidence that the fine particles in
DPM can aggravate heart problems.
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Diesel and asthma. Evidence.

e |ncreased asthma occurrence (McConnell, 2006)

e Traffic related pollutants are associated with airway
inflammation reduced lung function, and reduced lung
development (Gauderman 2012)

* |ncreased respiratory symptoms (Gauderman, 2005, Ryan
2007)

* |ncreased doctor visits and use of medications (English,
1999)

* Increased risk of ER and/or hospitalizations
e (Cause or contribute to new-onset asthma

e |nteract with allergens to increase intensity of allergic
response in susceptible individuals

— DEP can disrupt the regulation of the immune system in
sensitive individuals, which can increase their risk of having
allergic reactions to other substances in their environments

EoYineistle fp ol iine Velioimd e [0 o) sbiel Yielleckmd i Y neisd e oo



Diesel and asthma. Mechanisms.

e [rritant effect
* Immunologic effect

e Adjuvant effect
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MECANISMES

» Le diesel augmente la synthése d'IgE
Di | Diesel seul - T IgE totales
iese Diesel + allergéne : T IgE spécifiques

'| Adjuvant de la réponse allergique é (Diaz-Sanchez J Inmmmol 1997)

¢ Induit un stress oxydatif:

« Les radicaux libres de I’oxygéne interagigsent avec les » Le diesel modifie le profil de cytokines
lipides, les protéines et I’ADN, aboutissar a des lésions T IL4 IL-5.1IL-10. IL-13
St Thg e (Diaz-Sanchez , JCI...1996-1999)

« Effet toxique direct / épithélium respiratoire

(Baulig, Toxicol In Vitro 2003)

» Exposition de volontaires sains !!!
T neutrophiles, T CD4+ et CD8+ T cells
TTIL-5 mRNA

Diesel (mais (Salvi 5. AJROCM 1999)
aussi O, NO,)
3 2 . . :

. Réponse ¢ Les particules diesel peuvent fixer des allergénes

inflammatoire non

spécifique des voies ; Chat’ pol]ens

aériennes ¢ Les antigénes peuvent étre modifiés dans leur

conformation, et parfors augmenter I'immunogénicité
07/12/2015 IAM —Capacité d'Allergie
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DIESEL PARTICLE How particles increase
PM 2.5 RANGE exposure of irritants to
© the deep lungs

WATER
ADSORBED

N O

o @
— |;gt;2t > \ Deep lung exposure ;ﬁ(@
p V Q \@ to irritants f\_g\“d\,
2=

IRRITANT GAS

ABSORBED IN
WATER , J
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Diesel as an airway irritantant

e Diesel contains 40 toxic
air pollutants & many are
Irritants

e Trigger
oxidative/inflammatory
cascade

 Reactive airways
dysfunction syndrome or
irritant-induced asthma

e Railroad workers riding
behind locomotive at
increased risk of asthma
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Diesel and immune changes

e Diesel exhaust exposure promotes
— IgE release
— Interleukin release

— Eosinophil production

* |ncreasesin TH2 cells
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Does air pollution induce new cases of asthma?

Taking into account birth cohorts!

07/12/2015 IAM —Capaéidé d'Allergie
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Traffic-related pollution at birth is associated with the onset of childhood

asthma during the first 8 years of life (Dutch children)
Gehring et al, AJRCCM 2010

3.6 : Q PM, 5
1 Incident asthma past 12 mo. i @® Soot/diesel
2.8 |
Fal B _ .
- ‘ cm
. o O 0
1.2 - ﬁi I | } i ° I 3%
1 1 L l 1 l l i
07/12/2015 IAM —Capaéité d'Allergie

IAM — Rochegude 2014



Alir pollution exposure and asthma incidence
Birth cohort studies

AHSMOG®*, asthma (1) a'\,a 9(0.85, 1.38)
ts O
O“ 190, 1.35)
ot O s e
gi\s \N\\“‘b\“ corf ™
e\a'a“a\\j \( 0\\\“\0 o)Al 90‘6“ s s.m:
The m \“\‘\\V a Soc\a‘\ @ 1.15 (0,99, 1.33)
nd P ox of a0 E= 0
a e ' 1.16 (098, 1.37)
)(\S\ .
eoausa\‘wq
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% of people living within 75 m of roads with

>10'000 vehicles per day!

Perez et al, - Eur Respir J -2013

07/12/2015

IAM —Capacité d'Allergie

Childhood asthma
attributable to
near-road pollution:

14906 (CI: 3-25%)
(city specific
estimates: 7-23%)

63



Macrophages chargés en carbone chez des enfants

Relation entre la Modélisation Annuelle en PM |, et les Macrophages charges en carbone
07/12/2015 IAM — D184 Pneumo
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Air pollution and allergic sensitisation

S\ ;
G‘a'a“aw' ( Qo\\\“\oﬂ .5 Oct 3. pii: S0091-
_ <. doi:
. ~10/]j.jaci.2013.07.048. [Epub ahead of

aﬂd m aﬂ\_ \\‘\K print]
S'\g(\\‘\ Meta-analysis of air pollution exposure

association with allergic sensitization in

European birth cohorts.

Gruzieva O,

Overall, air pollution exposure was not associated with sensitization
to any common allergen, with odds ratios ranging from 0.94 (95% Cl,
0.63-1.40) for a1 x 10 - mt increase in measurement of the
blackness of PM, . filters to 1.26 (95% Cl, 0.90-1.77) for a 5 pg/m3
increase in PM, . exposure at birth address. Further analyses did not
provide consistent evidence for a modification of the air pollution
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Les effets cancérogenes

» Premiére évaluation par le CIRC (1988) = classement groupe 2A
(cancérogene probable pour ’lhomme)

= Chez l'animal: « preuves suffisantes » d’une association causale entre
I'exposition aux émissions diesel et le risque de cancer pulmonaire

= Chez I’lhomme: « preuves limitées » d’un effet cancérogene
pulmonaire

= Etudes épidémiologiques: risque relatif de KP modéré
= Nombreux biais ou facteurs de confusion potentiels: tabagisme,
exposition a 'amiante
» Deuxieme évaluation par le CIRC (2012) = classement des émissions
diesel dans le groupe 1 (cancérogéne certain pour ’lhomme)

= « preuves suffisante » pour le lien entre le KP et I'exposition aux
émissions diesel chez ’lhomme

= « preuves limitées » pour le lien entre diesel et K de la vessie
(résultats significatifs chez les travailleurs mais négatifs dans les
études de cohortes)
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Raaschou-Nielsen et al. Lancet Oncology 2013

 European Study of Cohorts for Air Pollution Effects
(ESCAPE)

 Meta-analysis of 17 cohort studies in 9 European
countries including almost 313 000 people, 2095 with
lung cancer during the average 13 years of follow up
Air pollution concentration estimated a t the home
addresses using land-use regression models.

* For every increase of 5 micrograms per cubic meter
of PM, c pollution, the risk of lung cancer rose by
18%, and for every increase of 10 micrograms per
cubic meter in PM , pollution the risk increased by
22%, with stronger effects indicated for
adenocarcinomas .
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Traffic-related exposure studies on lung cancer.
PM, particulate matter.

Polosa et al 2014
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affects air pollutants by 20% to 65%; although these estimates are highly uncertain, they indicate the importance of durability in
vehicle engines and emission control systems. Future infrastructure investment will be required both to meet transport demand
and to enable actions that reduce emissions of air and climate pollutants. By driving the integrated model framework with two
macroeconomic scenarios, we show that the effect of carbon tax on air pollution is robust regardless of growth levels.
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Adopting Clean Fuels and Technologies on School Buses
Pollution and Health Impacts in Children

Sara D. Adar', Jennifer D’Souza', Lianne Sheppard?®?, Joel D. Kaufman®%°, Teal S. Hallstrand®, Mark E. Davey?®,
James R. Sullivan?, Jordan Jahnke’, Jane Koenig?, Timothy V. Larson®®, and L. J. Sally Liu®®"

Am J Respir Crit Care Med Vol 191, Iss 12, pp 14131421, Jun 15, 2015
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Figure 4. Adjusted associations (percent difference, 95% confidence interval) between rate of
change in lung function over time and clean air technologies and fuels among all students and by
asthma status. Models were adjusted for age, sex, race/ethnicity, height, weight, asthma status,
ambient temperature, relative humidity, fine particulate matter (=2.5-pum diameter), district flu
prevalence, individual report of a cold or flu, within-school year time trend, and random subject effect.
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Figure 5. Adjusted associations (risk difference, 95% confidence interval) for any absenteeism in the
past month as a function of clean air technologies and fuels among all students and by asthma status.
Models were adjusted for age, sex, race/ethnicity, asthma status, ambient temperature, relative

humidity, fine particulate matter (=2.5-um diameter), district flu prevalence, within—school year time
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schools across Barcelona, Spain, in 2012. TRAP levels at schools were measured twice durlng two one-week cam-
paigns separated by 6 months. Greenness within and surrounding school boundaries was measured as the aver-
age of satellite-derived normalized difference vegetation index (NDVI) within boundaries of school and a 50 m
buffer around the school, respectively. Mixed effects models were used to quantify the associations between
school greenness and TRAP levels, adjusted for relevant covariates. Higher greenness within and surrounding

for stronger associations between school surrounding greenness and outdoor TRAP levels for schools with higher
number of trees around them. Our observed reduction of TRAP levels at schools associated with school greenness
can be of public importance, considering the burden of health effects of exposure to TRAPs in schoolchildren.
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Traffic-related —-0.7 (—1.6,0.2) 0.108 -—-23(—40, —06) 0.009
PM, 5

4 0.060 and 0.102 for lower and higher tree content schools respectively.

b Adjusted for weekly average of background level of that pollutant, meteorological in-
dicators (temperature, humidity, and precipitation ), monitor placement (floor and orien-
tation), and traffic indicators (squared distance to the nearest major road, product of
traffic intensity on the nearest road and inverse of distance to the nearest road, and total
length of roads (all types) in a 1000 m buffer around the school).

¢ Adjusted for weekly average of background level of that pollutant, meteorological in-
dicators (temperature, humidity, and precipitation), monitor placement (floor and orien-
tation), and traffic indicators (the product of traffic intensity on the nearest road and
inverse of distance to the nearest road and total traffic load (allroad types) in a 50 m buffer
around the school).

NDVI=Normalized Difference Vegetation Index
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What to tell patients?

Stop running outdoors?
Ware a mask?

Use air cleaners?

Avoid opening the
windows?

Drink more orange juice?
Change your apartment?
Change your genes?



g})s]?)yml; p=0.004). This efiect was significantly prevented by the mask-fter intervention (from 66 [26-155] 1o 44 [20-110] pg/mi;

Conclusion: To our knowledge, this is the first trial 10 support the hypothesss that endothefial dysfunction and BNP ncrement related to
DE-exposure, both predictors of HF morbidity, could be favorably influenced by a mask-fiter intervention. Given these potential benefits,
mewidap-eadmdmﬁ-&thFammnumzmmMewwmmmm
reduce HF burden.

(ChnicalTrials. gov NCT01960920)
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What to tell patients?

Stop running outdoors?
Ware a mask?

Use air cleaners?

Avoid opening the
windows?

Drink more orange juice?
Change your apartment?
Change your genes?



isabella.annesi-maesano @inserm fr

Merci
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Mortalité liée a la pollution atmosphérique

WHO 2014
~ 7 Millions de morts
Mortalité due a la pollution de I'extérieur:
40% — maladies ischémiques;
40% — AVC,;
11% — BPCO;
6% — Cancer du poumon;
3% — Infections respiratoires infantiles;
Mortalité due a la pollution de l'intérieur:

34% — AVC,;
26% — maladies ischémiques;
22% — BPCO;

12% — Infections respiratoires infantiles;
6% — Cancer du poumon.

- Importante morbidité

Plus la gravité des effets diminue plus le nombre de gens touchés augmente

Les PM de taille inférieure a 2,5 micrometres (PM, 5) sont les plus

I. Annesi-Maesano & W. Dab, Le livre de 'Interne.
79 dangereuses Pneumologie. Lavoisier Editeur 2013
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lllustration de I'absence de seuil des effets sanitaires de la pollution atmosphérique :
quel que soit le niveau d'exposition (10, 20, 40 ug/m?3), on observe une augmentation de 0,6% des appels a
SOS médecins pour symptémes respiratoires lorsque les concentrations ambiantes de PM, ; augmentent d'1

pg/m?
Source : ORS lle-de-France

70% , )
—— Pourcentage d'appels supplémentaires - Intervalles de confiance
60% 1
50% 4
40% 4
30% A

20% 4

10% 1

Augmentation des appels a SOS
médecins pour symptéomes respiratoires

-10% -

PM, s (ug/m?)

LUl b Sl Wnaded b0 @2 ened Netaded s Wl alma b b b



5555555

BT TN T SN (SR Y PR PRI T8 PRTRY RS LY A



5555555

BT TN T SN (SR Y PR PRI T8 PRTRY RS LY A



5555555

LU e b S en e Wnadad b 0 @l ened Nediadal s wodisdaa b b e



