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La contaminacion del aire produce mas de 9 millones de muertes prematuras al afio en
todo el mundo. El doble de la mortalidad global atribuible a malnutricion materno-filial y la
mitad de la atribuible al tabaco (The Lancet, 2012).

LA SALUD ¥ LA CARGA DE MORBILIDAD PROVOCADA
POR LA CONTAMINACION DEL AIRE

36% 35% 34% 27%

de todas las muertes de las muertes por de las muertes por de las muertes por
por céncer de pulmén enfermedad pulmonar accidente cerebrovascular cardiopatia
obstructiva crénica (EPOC)

»El impacto supera los 3,7 billones de euros al afio (6,2% de la riqueza del planeta)



CIUDADES QUE EXCEDEN LOS LIMITES ESTABLECIDOS EN LAS

DIRECTRICES DE LA OMS SOBRE

60%

Mas del 60% de las ciudades y municipios
de los paises europeos de ingresos altos

17%

El 17% de las ciudades y
municipios de América del Norte

90%

Mas del 90% de las ciudades y
municipios de los paises de ingresos
bajos y medianos de Europa, América
Latina, Asia y Oriente Medio

~

INOCUIDAD DEL AIRE*

35%

Mas del 35% de las ciudades y
municipios de los paises de
ingresos altos de Asia




Cada dia una persona respira de media un volumen de 12.000 litros de aire... que no elige

[ emisiOoN | DIFUSION, DISPERSION Y REACCIONES QUIMICAS

INMISION
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CONTAMINANTES PRIMARIOS
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FUENTES EFECTOS




Sintomas
Tos * Respiracion sibilante
* Flema Faita de aire

Opresion en el pacho
Aumento de enfermedades y
muerte prematura causado por:
- Asma
Bronquitis (aguda o cronica)
Enfisema
* Noumonia
Desarrollo de otras enfermedades
Bronquitis crénica
Envejecimianio prematuro
da los pulmones

Efectos en la funcién pulmonar

Estrechamiento de las vias
‘:m“ respiratonas (broncoconstriccion)
de aice Reduccion del flujo de aire

atrapado

Inflamacién de las vias respiratorias

Revessmiantg Mucosidad
e las veas

i/
-

EFECTOS CARDIOVASCULARES

Sintomas:

* Opresion en el pacho

* Doior de pecha (angina de pecho)

* Palpitaciones

« Faka de aire

« Fatiga inusual
Aumento de enfermedades y
muerte prematura causado por:
* Enfermedad de las arterias coronarias
* Ritmos cardiacos anormales

* Insuficiencia cardiaca congestiva

|
\ Coémo los contaminantes

pueden causar sintomas

Aedbadod bl o

Ritmo cardiaco normal

Riteno cardiaco anormal

Efectos en la funcién cardiovascular

+ Baja oxigenacion de los gidbulos rojos

* Ritmos cardiacos anormaies

« Alteracion de la actividad cardiaca
controlada por el sistema nervicso
auténomo
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Normal Placa vulnerable
propensa & la rupturs



Gradiente de efectos en la salud

Rango de efectos que pueden producirse por la exposicion a la contaminacién
atmosférica y numero de personas afectadas por estos efectos.

Visitas al Visitas al

en lavida médico servicio de
cotidiana urgencias

Ingreso en Muerte
el hospital prematura

Una gran proporcion de
la poblacion experimenta
estos efectos

[

Gravedad de los efectos
sobre la salud

Una proporcion mas
pequena de la poblacion
experimenta estos efectos




Grupos mas vulnerables a la contaminacién atmosférica

» Enfermos crénicos: diabetes, patologias de pulmén y corazén
» Ancianos

» Bajo nivel educativo/socioeconémico




Morbi-mortalidad & Didxido de Nitrogeno

» Asociada a sintomas respiratorios
(tos, picor, irritacion de las vias respiratorias)

» Exacerbacion de enfermedades respiratorias

 Aumento del riego infeccidon pulmonar : Afecta a la funcién de los macrofagos
alveolares y su capacidad de expeler agentes patogenos.

v Empeoramiento de Neumonias / Bronquitis



Fig. 2. T he synergistic pathological and immunological interactions between air
pollutants and viral infections

Effect Pollutant Infection

Bronchoconstriction +
‘mild’ +
Bronchial hyperresponsiveness + ‘moderate” ++
‘severe’

Inflammatory mediator release ++
Ciliary dyskinesis ++
Inflammatory cell activation ++
Epithelial damage ++
Tlymphocyte function ++
Alveolar macrophage function

Interaction with allergens

f Epithelial-derived cytokines

*Macruphage-derived cytokines

Reproduced by permission from Chauhan & Johnston (4).



Morbi-mortalidad & Didxido de Nitrogeno

» Asociada a sintomas respiratorios
(tos, picor, irritacion de las vias respiratorias)

» Exacerbacion de enfermedades respiratorias

 Aumento del riego infeccidon pulmonar : Afecta a la funcién de los macrofagos
alveolares y su capacidad de expeler agentes patogenos.

v Empeoramiento de Neumonias / Bronquitis

 Aumenta la sensibilidad al alérgeno y la respuesta inflamatoria
v' Empeoramiento del Asma

+** Deterioro de la funcién pulmonar

+* Enfermedades cronicas (EPOC)

» Precursores del ozono troposférico



Ozono Troposférico (0O3)
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Morbi-mortalidad & Material Particulado
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La OMS clasifica la contaminacion del
aire como causa de cancer

La Agencia de Investigacion del Cancer incluye la polucién atmosférica en la lista de
agentes con efectos cancerigenos demostrados | En 2010 hubo 223 000 muertes por
cancer de pulman en todo el mundo por la polucion

Editors: Kurt Straif, Aaron Cohen, and Jonathan Samet

Humans
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# |ARC has classified outdoor air pollution as carcmpogenic fo humans
(Graup 1).

# Thare is sufficiznt evidence that axposure ta outdoor air pollution causas
lung cancer (Group 1).

# Particulate matter was evaluated ssparately and was also classified as
carcinoganic ta humans (Group 1),



Morbi-mortalidad cardiovascular




IMPACTO EN SALUD ATRIBUIBLE

Contaminacion Atmosférica




CONTAMINACION >

La contaminacion ha matado a 93.000 personas en
Espaiia en una década

Investigadores de la Escuela Nacional de Sanidad ponen cifras al impacto
de las emisiones de los coches en las ciudades

MANUEL ANSEDE

22 JUN 2018 - 10:55 CEST

Un panel luminoso en la M-30 indica la activacion del protocolo anticontaminacion en Madrid. VICTOR SAINZ

“Hay que restringir el trafico”, sentencia la bidloga Cristina Linares,

IN ENGLISH
investigadora de la Escuela Nacional de Sanidad, en Madrid. No es
Pollution has killed ) ) -
93,000 people in una propuesta, sino un llamamiento desesperado a la accion. El
(519311:1“1 the last equipo de Linares acaba de calcular que la contaminacion
ecade

atmosférica ha provocado la muerte prematura de unas 93.000
personas en Espafia a lo largo de una década. Son los primeros
estudios con datos de todas las provincias espaiiolas.



Emvinon mental Pallution 224 (2017) 541-551

journal homepage: www.elsevier.com/locate/envpaol
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Evaluation of short-term mortality attributable to particulate matter
pollution in Spain

Cristina Ortiz, Cristina Linares, Rodio Carmona, Julio Diaz”
Department of Epidemislogy and Biostatishic, National Schaal of Public Health, Carles 11l instituie of Health, Madrid, Spain
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Health impact smoss cment

According te e WHO, 3 million deaths are attributable to air pollution due to particulate matter (PM)
waorkd-wide However, there are no specific updated studies whidy caleulate short-term PM-relited cause
specific mortality in Spain The objedive is to quantify the relative risks (RRs) and atributable risks (ARs)
of daily monality asseciated with PMw concentrations, registered in Spantsh provinces and to calculate
the number of PM-related deaths. We calculated daily morality dise to natural ()CD- 10 ADD RII) cir-
culatory (ICD-10: 100 199) and respiratory causes (1C0-10: /00 199) for each province across the period
D0 —2 03, Mean dail y concentrations of PM g, N0, and 0y was used. Forthe estimate of BRts and AR<
we used generalised linear models with a Poisson link. A meta-analysis was used to estimate RRs and ARs
in the provinces with statically sgnificant results The overall RRs oltained for these provinces, come-
sponding o increases of 10 p g/t in PMa concentrations were 1L00S (95% C1: LOOE 1011) for natural
LOZE (955 C1: LIS 1E3) for respiratory, and LO0S (355 C: LOOE 1012) for crculatony- case mortality.
This amounted to an anmeal overall il of 2683 deaths (95% C1: 852 4354) dise to natural, 651 (95% CL:
359 1026) due to respiratory, and 556 (955 C1: 116 1012) due to circulatory causes, with 90% of this
martality 1ying below the WHO guideline values. This study provides an updated estimate of the effect
had by this type of pollutant on cases of mortalitg, and constitutes an important basis for reinforcing

public health measumes

& 2017 Elsevier Ld. All rights reserved.

1. Introduction

Particulate matter (PM) consists of a complex mix of solid and
liquid particles of organic and inorganic substances suspended in
the air. The main components of PM ame sulphates, nitrates,
ammaonium, sodium chloride, “black carbon®, mineral dust, organic
matter and water {(ueml et al, 2012). The respirable particles,
PMy; (aerodynamic diameter of less than 10 micmons) and PM;
{aerodynamic diameter of less than 2.5 microns), are the types of
PM which have the greatest health impact (WHO, 2013). According
toa recent WHO smdy (WHO, 2016),in 2012 some 3 milliondeaths
waorld-wide were estimated to be attributable to PM-related air
pollution, with 193,000 of these ocourning in Europe and 7000 in
Spain

The health effects of PM are especially well documented, with a
distinction being drawn between two types of effects, short- and

* Comesponding author. National Schoal of Public Health, Garlos 1 Instituie of
Health, Monforts de Lemos, 5, 28029, Madrid, Spain
Eemnil mddnese: jodi a@isciii =s (| iz}

hitp: [lcx doiarg] 100716/ =mpal 301 202037
2657491/ 2017 Elsevier Lid. All nights neserved.

long-term. Cohort studies designed to detect the long-term effects
on populaton health, link exposure to PM to an increased risk of
death (Dockery et al, 1993; Pope et al., 1995; Miller et al, 2007;
Beelen et al, 2008a; Ostro et al, 2010}, even for very low Phes
concentrmtions (Crouse e al, 20012). Although the principal causes
of maortality associated with long-term exposure to PM are some
types of cancer (Beelen et al, 2008b), recently the International
Agency for Research on Cancer (IARC) classified PM; - as a cardin-
ogen (Loomis et al, 2013); equally notable are its effecs on car-
diovascular (Brook et al, 20M0; Dominid et al, 2006) and
respiratory causes ({ Dominici et al., 2006; Guaita et al, 2011; Kim
et al, 2012), with cleardy established phydopathological mecha
nisms {(Brook et al, 2010; Rocker] et al., 2011} Recent smdies
suggest other types of health outcomes, in which PM is assocated
with other types of diseases (Ruckerl et al., 2011). Henoe, PM has
been found to have an effet on diabetes (Brook et al, 2008),
neurological development in children (Freire et al, 2010) and
neurological disorders in adults {Ranft et al., 2009

There are also numerous studies which assodate short-term
exposure to FM —both PMy and PM; .- with morbidity and



Estudios Epidemiologicos

TIPOS DE ESTUDIOS

v

v

Estudios de Series Estudios de Analizan los efectos de los
Temporales Cohortes contaminantes atmosféricos
Permiten analizar los efectos Permiten analizar los efectos en el organismo, asi como los
de la contaminacion de la contaminacion mecanismos biologicos

atmosférica a corto plazo atmosférica a largo plazo que desencadenan




Mortalidad anual a corto plazo atribuible
Contaminacion Atmosférica Quimica Espafia (2000-2009)

Naturales Respiratorias Circulatorias

(IC 95%) (IC 95%) (IC 95%)

PM10 2683 651 556
(852 4354) (358 1026) (116 1012)

NO?2 6085 997 1977
(3371 9180) (460 1524) (828 3197)

03 499 126 167

(277 717) (54 194) (39 292)

Total 9267 1774 2700

(4500 14251) (872 2747) (983 4501)

OMS: 7.000 muertes anuales

Mortalidad anual tabaco: 50.000
Mortalidad accidentes trafico en 2015; 1.126

NO, 1,8% / PM 1% / O; 0,2%



\A/LIND

1C 95% Mortality 1C95%
Mortality Mortality Attributable Mortality
. Attributable Attributable ) Attributable
City . . with .
without without threshold with
threshold OMS* threshold WHO* threshold
WHO* WHO*
Espaiia 26830 (8525 - 43538) 2292 (882 -3820)
Albacete 975 (79 - 1864) 119 (10-278)
Bilbao 1551 (553 - 2544) 107 (43-267)
Cérdoba 2790 (1608 - 3967) 469 (270- 667)
Guadalajara 1328 (905 - 1748) 84 (57-111)
Leén 1247 (37 - 2449) 96 (3-189)
§ Madrid 2798 (771- 4818) 155 (43-267)
5 Oviedo 2963 (1221 - 4699) 541 (223 - 858)
= Pamplona 1523 (550 - 2489) 74 (27-121)
§ Salamanca 1244 (278-2202) 50 (11-88)
2 Santander 2116 (417-3304) 92 (18-143)
San Sebastian 3110 (2074 - 4138) 134 (89-178)
Toledo 1109 (158 - 2055) 106 (15-196)
Valencia 1858 (252-3457) 50 (7-93)
Vitoria 488 (32-940) 29 (2-55)
Zaragoza 1729 (590 - 2864) 186 (64 - 309)
Espaiia 6509 (3581 - 10256) 499 (266 - 781)
Bilbao 362 (69-651) 26 (5-47)
@ Cérdoba 835 (412-1253) 145 (72-218)
§ Guadalajara 272 (132-410) 21 (10-32)
9 Madrid 1720 (1460 - 2845) 100 (85 - 166)
§ Santander 963 (548-1371) 48 (27 - 68)
2 Sevilla 785 (271-1292) 61 (21-100)
§ San Sebastian 774 (462 - 1080) 39 (23-54)
e Toledo 551 (224 - 872) 54 (22-85)
Zamora 247 (3 -482) 5 (1-11)
Espafia 5558 (1159- 10123) 472 (116 - 827)
Bilbao 777 (249-1300) 53 (17 - 88)
3 Madrid 717 (203 - 1231) 42 (12-72)
5 Oviedo 1173 (380-1962) 218 (71-365)
> Pamplona 626 (98 - 1149) 29 (5-549
2 Salamanca 635 (165 - 1100) 26 (7-45)
] Santander 619 (15-1217) 28 (1-55)
S San Sebastian 562 (26 -1091) 24 (1-46)
Toledo 449 (23-1073) 52 (2-102)

"AA LAY,

90%

Mortalidad atribuible a las concentraciones
de PM,, por causas naturales, respiratorias
y circulatorias segun capitales de provincia
y toda Espana en el periodo de estudio
2000-2009. En el supuesto de una relacion
sin umbral y una relacion con efecto a partir
del valor limite de la WHO (*limit value = 50
ug/m3diario).



Mortalidad diaria por causas organicas en Valencia

Diagrama de dispersion entre la concentraciéon media de NO,y PM_, (ug/m3) y la

mortalidad por todas las causas durante el periodo 2000-2009
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EVOLUCION DE Lineas De Investigacién EN EFECTOS EN SALUD

ATRIBUIBLES A LA CONTAMINACION ATMOSFERICA




EVOLUCION EN LINEAS DE INVESTIGACION

POBLACION ADULTA

- DIFERENTES TIPOS DE CANCER

Published OnlineFirst May 1, 2016; DOI: 10.1158/1055-9965.EPI1-15-0626

Cancer
Epidemiology,
Biomarkers

& Prevention

Research Article

to Ambient Fine Particle

Cancer Mortality Risks from Long-term Exposure

Chit Ming Wong', Hilda Tsang', Hak Kan Lai', G. Neil Thomas?, Kin Bong Lam?,
King Pan Chan', Qishi Zheng', Jon G. Ayres®, Siu Yin Lee®, Tai Hing Lam', and

Thuan Quoc Thach'

Abstract

Background: Few studies have assessed longterm effects of
particulate matter (PM) with aerodynamic diameter < 2.5 pm
(PM, 5) on montality for causes of cancer other than the lung; we
assessed the effects on multiple causes. In Hong Kong, most
people live and work in urban or suburban areas with high-rise
buildings. This facilitates the estimation of PM, s exposure of
individuals, taking into account the height of residence above
ground level for assessment of the long-term health effects with
sufficient statistical power.

Methods: We recruited 66,820 persons who were 265 in 1998
to 2001 and followed up for mortality outcomes until 2011.
Annual concentrations of PM at their residential addresses were
estimated using PM,s concentrations measured at fixed-site
monitors, horizontal-vertical locations, and satellite data. We

used Cox regression model to assess the HR of montality for cancer
per 10 pg/m® increase of PMy 5.

Results: PM. - was associated with increased risk of maortality
for all causes of cancer [HR, 122 (95% CI, 1.11-134)] and for
spedific cause of cancer in upper digestive tract[1.42 (1.06-1.89}],
digestive accessory organs [1.35 (1.06-1.71)] in all subjeds;
breast [1.80 (1.26-2.55)| in females; and lung [1.36 (1.05-
1.77)] in males.

Conclusions: Long-term exposures to PM; 5 are assodated with
elevated risks of cancer in various organs.

Impact: This study is particularly timely in China, where
compelling evidence is needed to support the pollution control
policy to ameliorate the health damages associated with econom-
ic growth. Cancer Epidemiol Biomarkers Prev; 25(5); 839-45. ©2016 AACR.




EVOLUCION EN LAS LINEAS DE INVESTIGACION
POBLACION ADULTA
« CANCER DE MAMA

A Section 508—conformant HTML version of this artide

Resea rCh is available at https://'doi.org/10.1289/EHP1742.

Long-Term Exposure to Ambient Air Pollution and Incidence of Postmenopausal
Breast Cancer in 15 European Cohorts within the ESCAPE Project

Zorana J. Andersen,” Massimo Stafoggia,”” Gudrun Weinmayr,” Marie Pedersen,”* Claudia Galassi,* Jeanette T. Jorgensen,’
Anna Oudin,” Bertil Forsberg,” David Olsson,” Bente Oftedal,” Gunn Marit Aasvang,” Geir Aamodi,® Andrei Pyko,”

Giran Pershagen,® Michal Korek,? Ulf De Faire; Nancy L Pedersen,’ Claes-Giiran Ostenson,” Laura Fratiglioni,"’

Kirsten T. Eriksen,” Anne Tjenneland,® Petra H. Peeters,’>* Bas Bueno-de-Mesquita,’*'415 Michelle Plusquin,’?

Timothy J. Key,' Andrea Jaensch,” Gabriele Nagel*'" Alois Lang,’® Meng Wang,"® Ming-Yi Tsai," " Agnes Fournier,”*
Marie-Christine Boutron-Ruault,”**’ Laura Baglietto,***? Sara Grioni,** Alessandro Marcon,® Vittorio Krogh,**

Fulvio Ricceri,*** Carlofta Sacerdote,* Enrica Migliore,* Ibon Tamayo-Uria,*"?%? Pilar Amiano,***° Miren Dorronsoro,>3°
Roel Vermeulen,">"**" Ranjeet Sokhi,”* Menno Keuken,* Kees de Hoogh?**' Rob Beelen,”* Paolo Vineis,"’-*

Giulia Cesaroni,” Bert Brunekreef,">* Gerard Hoek,">*" and Ole Raaschou-Nielsen™*

'Centre for Frideminloov and Sereenine. Denartment of Public Health. Tniversite of Conenhacen Conenhacen. Denmark

REsSULTS: Of 74,750 postmenopausal women included in the study, 3,612 developed breast cancer during 991,353 person-years of follow-up.
We found positive and statistically incignificant associations between breast cancer and PM; s {hazard ratio (HR)=1.08 [95% confidence

interval (CI): 0.77, 1.51] per 5 |.Lg,.-“m3}, PMy, [1.07 (95% CI: 0.89, 1.30) per 10 pg,fmj], PM e [1.20 (95% CI: 0.96, 1.49 per 5 pg,-’mj], and
NO; [1.02 (95% CI: 0.98, 1.07 per 10 |.Lg|.-"m3], and a statistically significant association with NO, [1.04 (95% CI: 1.00, 1.08) per 20 pg,"m3,
p=0.04].

ConcLusions: We found suggestive evidence of an association between ambient air pollution and incidence of postmenopausal breast cancer in
European women. httpsy/doi.org/10.1289/EHP 1742
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Ambient Air Pollution and Type 2 Diabetes: A Systematic Review
of Epidemiologic Research

Sung Kyun Park and Weiye Wang
Departments of Epidemiology and Environmental Health Sciences, University of Michigan, School
of Public Health, Ann Arbor, MI, U.S.A
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Air pollution, stroke, and anxiety

Particulate air pollution is an emerging risk factor for an increasing number of common conditions

Michael Brauer professor

School of Population and Public Health, University of British Columbia, Vancouver, BC, Canada
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Living near major roads and the incidence of dementia,

Parkinson’s disease, and multiple sclerosis:
a population-based cohort study

Hong Chen, Jeffrey CKwong, Ray Copes, Karen Tu, Paul ] Villeneuve, Aaron van Donkelaar, Perry Hystad, Randall\
Barry Jessiman, Andrew S Wilton, Alexander Kopp, Richard T Burnett

Summary

Background Emerging evidence suggests that living near major roads might adversely affef
is known about its relationship with the incidence of dementia, Parkinson's disease, and n
to investigate the association between residential proximity to major roadways and th
neurological diseases in Ontario, Canada.

Methods In this population-based cohort study, we assembled two population-based
aged 20-50 years (about 4 -4 million; multiple sclerosis cohort) and all adults aged 55-8
dementia or Parkinson’s disease cohort) who resided in Ontario, Canada on April 1, 2001
of these neurological diseases, Ontario residents for 5 years or longer, and Canadian
individual's proximity to major roadways based on their residential postal-code addre
cohort inception. Incident diagnoses of dementia, Parkinson's disease, and multiple

from provincial health administrative databases with validated algorithms. We assesseq
traffic proximity and incident dementia, Parkinson’s disease, and multiple sclerosis using
models, adjusting for individual and contextual factors such as diabetes, brain injury, an
We did various sensitivity analyses, such as adjusting for access to neurologists ang
pollutants, and restricting to never movers and urban dwellers.

Findings Between 2001, and 2012, we identified 243 611 incident cases of dementia, 31577 ¢
and 9247 cases of multiple sclerosis. The adjusted hazard ratio (HR) of incident dementis
less than 50 m from a major traffic road (95% CI 1-06-1-08), 1-04 (1-02-1-05) for 50-1
101-200 m, and 1-00 (0-99-1.01) for 201-300 m versus further than 300 m (p for trend

NO, y enfermedad de Parkinson (EHP 2015)

ENVIRONMENTAL
HEALTH
PERSPECTIVES

http:i'www.ehponlne.ory

Traffic-Related Air Pollution and Parkinson’s Disease in
Denmark: A Case-Control Study
Beate Ritz, Pei-Chen Lee, Johnni Hansen,

Christina Funch Lassen, Matthias Ketzel, Mette Serensen,
and Ole Raaschou-Nielsen

http://dx.dol.org/10.1289/ehp.1409313
Received: 7 October 2014

Accepted: 2 July 2015
Advance Publication: 7 July 2015

were robust to sensitivity analyses and seemed stronger among urban residents, especia

y those who lived in major

cities (HR 1-12, 95% CI 1-10-1-14 for people living <50 m from a major traffic road), and who never moved (1-12,
1-10-1-14 for people living <50 m from a major traffic road). No association was found with Parkinson’s disease or

multiple sclerosis.
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Short-term association between environmental factors and hospital @ .
admissions due to dementia in Madrid
C. Linares”, D. Culqui”, R. Carmona®, C. Ortiz", J. Diaz™" Dementia hospital admissions
* National School of Public Health, Carlos IIT National ITnstitute of Health, Madrid, Spain
¥ Doctoral Programme in Public Health, Autonomous University of Madrid, Spain 1,54
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Science of the Total Environment -

journal homepage: www.elsevier com/locate/scitoteny I\" o

Association between environmental factors and emergency hospital
admissions due to Alzheimer's disease in Madrid

DR Culqui *"“*, C Linares ®, C Ortiz*, R Carmona“, ] Diaz*
4 Auenanous Unhewsity of Wedsd . Cuded Uiniversitaria de Genmhlenes, 28089 Madsd, Spein 14

B (10 rn Ppidemmiclogia y Sabd Priblie (OB BEP), Maddd $oen 74 —_]
“ Fyphuztion and Interention Methorks Sevice from Barcedons Publc Helth Agency, Spin 1.0
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HIGHLIGHTS GREAFPHICAL ABSTRACT

- Alzheimers disexse (AD) & the most
comman case of dementia among
alder sdults m p— =7
- Alr pollgants may be risk factors i
regaiding the decompens ation of AD
« PhLs concenirations are ssocisted
with the development and the exacer-
bation of ALY

|

« Heat waves can exaerhate Alzheimers e 5

T i ] ad s shons w k. B 0 T T T
= Mare epidemiologic studies will be " uw PM2.5 = WHO threshold PM2.5 = WHO threshold Ma threshold

neaded 1o confirm the relstion between

AD and envir oitmental s FR—

frms e

ARTICLE INFOQ ABSTRACT
Article hiciory: Iritro ductioin: Theere ane scarce studies of Lime Series that analysed thes haf-Erm J50ciation be ween &me reency
Received & amuary2M7 haspia] admissions due to Alrheimer's disease (A and environmental sctors. The objective isto analyse the
Heceived in nevised farm 21 February 2017 effect of heat waves, note and air pol onts on uigent hospital sdmisions due o AD in Madrid
:“"P'dimd‘ni” Methads: Longitudinal ecologieal time series study was performed. The dependent variable was the eme rgency

ailable AD hospital sdmissions acumed in Madnid during the period 2001 - 2009 Inde pendent variabies wene: Daily
el [ Barcedn Ml Concentrations. (Lgimd | of air pollutants (PMy, and PM, 5 O3 and NOZ); masimum daily temperature

[*C) and daily and night nodse levels [ dB({ A)). Relative Risk (KR | for an increment i n inte rquartile range, and At-

r— tribabie Risk [ AR) values were calculated though GIM with Foisson link
Abheimer disease Results: Our findings indicated that anly PMy s coneenirations at lag2 with a RR: 138 (95% C1: 1.15- 1L65); AR
P Z7.5% (95 C1: 130-394); and heat wave days a1 lag 3 with a RR: 1.30 (5% CI: 112-1.52); AR 231 (955 CL:
Heat waves 10.7-342) were associaied with AD hospital admissions.
Ar pollugion Gonclusion: A redudion in AD patients” exposure levels to PM, ., and special care of such patients during heat
Heespital admimians

wave periods could resull in a decreass in both emergency AD admissions and the relsted health care costs
2017 Hsevier BV All rights. reserved
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La exposicidn al aire contaminade relacionado con el T3
cerebro se desarrolla rdpidamente, se ha relacienado

relacionadas con funciones ejecutivas, come la memua
prefrontal y el estrisdo, han mostrado respuestas inflam
comn el trafico.
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Raanan RaZ
Allan C.

A Section 508-conformant HTML version of this article
is available at http://dx.doi.org/10.1289/EHP118

Research

Perinatal Exposure to Traffic-Related Air Pollution and Autism Spectrum

Disorders

Tong Gong,” Christina Dalman,?? Susanne Wicks,?? Henrik Dal?? Cecilia Magnusson,? Cecilia Lundholm,’

Catarina Almgqvist,’* and Géran Pershagen®®

1Department of Medical Epidemiology and Biostatistics, and 2Department of Public Health Sciences, Karolinska Institutet, Stockholm,
Sweden; 3Center for Epidemiology and Community Medicine, Stockholm County Council, Stockholm, Sweden; *Astrid Lindgren
Children’s Hospital, Karolinska University Hospital, Stockholm, Sweden; ®Institute of Environmental Medicine, Karolinska Institutet,
Stockholm, Sweden; éCenter for Occupational and Environmental Medicine, Stockholm County Council, Stockholm, Sweden

BACKGROUND: Studies from the United States indicate that exposure to air pollution in early life
is associated with autism spectrum disorders (ASD) in children, but the evidence is not consistent
with European data.

OBJECTIVE: We aimed to investigate the association between exposure to air pollution from road
traffic and the risk of ASD in children, with careful adjustmeut for socioeconomic and other
confounders.

MEeTHOD: Children born and residing in Stockholm, Sweden, during 1993-2007 with an ASD
diagnosis were identified through multiple health registers and classified as cases (# = 5,136). A
randomly selected sample of 18,237 children from the same study base constituted controls. Levels
of nitrogen oxides (NO,) and pa.rticu]ate matter with diameter < 10 pm (PMq) from road traffic
were estimated at residential addresses during mother’s pregnancy and the child’s first year of life by
dispersion models. Odds ratios (OR) and 95% confidence intervals (CI) for ASD with or without
intellectual disability (ID) were estimated using logistic regression models after cunditioniug on
municipality and calendar year of birth as well as adjustment for potential confounders.

RESULT: Air pollution exposure during the prenatal period was not associated with ASD overall

matter (PM) (Becerra et al. 2013; Jung et al.
2013; Kalkbrenner et al. 2010, 2015; Raz
et al. 2015; Windham et al. 2006; Volk
et al. 2013), metals (Kalkbrenner et al.
2010; Palmer et al. 2009; Windham et al.
2006), and other hazardous air pollutants
(Kalkbrenner et al. 2010; Windham et al.
2006) have been linked to a modestly
increased risk of ASD, which may be
explained by systemic inflammation affecting
the central nervous system development
in utere (Allen et al. 2014). However, a recent
European meta-analysis could not confirm
this from those exposed to NO, and PM
during perinatal life (Guxens et al. 2016).
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Impact of air pollution and temperature on adverse birth outcomes: @ P
Madrid, 2001-2009*

Virginia Arroyo *”, Julio Diaz *, Rocio Carmona *, Cristina Ortiz #, Cristina Linares *~

* meronal Schoao! of Pulic Bealrh, Carlas ®1 Insrimite of Healch, Misdri'd, Spain
k Universicy of Salpmanog Heaini Care Congplex (Compiedo Asdszencio! Undversimao de SalemancaCIU5A ), Salmmance, 5paie

Table 2
Relative risks (RRs) and Proportional attributable risks (PARs) obtained in the Poisson models for the variables of low birth weight, premature birth and late foetal death:
Madnd, 2001—2009, Shown in brackets are the explanatory lags for each significant environmental vanable.

Low birth weight { <2500 g) Wh gest” ( timester) RR PAR (%) Cumulative PAR (%) p-value
NO; (lag 14) 23 (2nd Tr.) 1011 1007 1014 106 2.45° 0.000
20 17 (2nd Tr.) 1014 1011 1.7 139 0.000
05 (lag25) 12 (1st Tr.) 1.005 1.001 1.008 046 - 0005
Legd (lag 0) 37 (3rd Tr) 1.014 1.008 1.023 136 8.84°¢ 0.000
Legd (lag 16) 21 (2nd Tr.) 1.044 1037 1.052 425 0.000
Legd (lag 34) 3(1stTr) 1.033 1027 1.040 323 0.000
Tmax {lag 14) 23 (2nd Tr.) 1.003 1.002 1.004 031 - 0.000

Premature birth (<37 wk gest.) Wk gest. (natural no.)” RR PAR (%) Cumulative PAR (%) p-value
PMs 5 (lag 20) 17 (2nd Tr.) 1.026 1018 1034 253 - 0.000
03 (lag 25) 12 (1st Tr)) 1011 1007 1014 105 - 0.000
21 (2nd Tr.) 1.031 1024 1.039 305 - 0.000
Legn (lag 1) 36 (3rd Tr.) 1.020 1012 1028 195 - 0.000

Late foetal death { <first 24 h of life) Wk gest. (natural no)' RR PAR (%) Cumulative PAR () p-value
MOz (lag 4) 33 (3rd Tr.) 1028 1.023 1.033 272 - 0.000
PMzs (lag 6) 31 (3rd Tr) 1115 1.103 1.126 10.27 - 0.000
0y (lag 13) 24 (2nd Tr.) 1.155 1.147 1.163 13.40 - 0.000
Tmax (lag 20) 17 (2nd Tr.) 1012 1.010 1.013 1.17 - 0.000
Tmin (lag 2) 35 (3rd Tr) 1037 1.035 1.039 355 - 0.000

* 37 weeks of gestation (i.e., duration of a full-term pregnancy) less the numercal value of the corresponding lag.
¥ Cumulative PAR for NO;.
¢ Cumulative PAR for diurnal noise level { Leqd ).
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First Timester Second Trimester Third Trimester
Town/City | a0swith Wk Month Lagswith Wk Month Lagswith Wk Month
association gest® gest association gest?® gest association gest® gest
Albacete * * * NO2 (lag 19) 18 5 * * *
Almeria PM10 (lag 35) 2 1 * * * PM10 (lag 0) 37 o9+
Avila * * * * * * NO2 (lag 4) 33 g
Burgos PM10 (lag 35) 2 1 NO2 (lag 13) 24 6 * * *
Caceres PM10 (lag 30) 7 2 * * * * * *
Castellon * * * * * * NO2 (lag 8) 29 8
Cérdoba * * * * * * NO2 (lag 0) a7 9+
Granada * * * NO2 (lag 21) 16 4 * * *
Jaén PM10 (lag 24) 13 3 * * * PM10 (lag 5) 32 8
Ledn * * * * * * 03h (lag 0) 37 9+
Madrid * * * NO2 (lag 14) 23 3] * * *
Murcia * * * * * * PM10 (lag 5) 32 8
Oviedo * * * * * * PM10 (lag 4) 33 9
Pamplona * * * * * * 03h (lag 5) 32 8
P Mallorca NO2 (lag 36) 1 1 PM10(lag12) 25 7 PM10 (lag 9) 28 7
S.CTenerife  PM10 (lag 25) 12 3 * * * * * *
PM10 (lag 27) 10 3 * * * * * *
PM10 (lag 31) 6 2 * * * * * *
Sora * * * NO2 (lag 16) 21 6 * * *
Tarragona * * * NO2 (lag 23) 14 4 * * *
Valladalid NO2 (lag 32) 5 2 * * * * * *
PM10 (lag 34) 3 1 * * * * * *
Vitoria * * * NO2 (lag 19) 18 5 PM10 (lag 2) 35 9
Zamora PM10 (lag 36) 1 1 PM10(lag21) 16 4 NO2 (lag 0) 37 o9+
* * * * * * NO2 (lag 6) 3 8
Zaragoza * * * PM10 (lag 12) 25 7 * * *

2 37 weeks of gestation (i.e., duration of a full-term pregnancy) less the numerical value of the corresponding lag.
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Los programas de reduccion de la contaminacion atmosférica a corto y largo plazo
mejoran la salud de la poblacion

LOS JUEGOS OLIMPICOS DE VERANO EN
ATLANTA, EEUU (1996)

Los resultados de los analisis mostraron un significativo des-
censo en el nimero (41,6%) de ataques agudos de asma duran-
te los Juegos Olimpicos. En ese periodo, la calidad del aire
mejord ostensiblemente, con una reduccién significativa de las
concentraciones de ozono (28%, desde 163 pg/m3 a n7 pg/m3
de media del maximo diario de 1 hora), mondxido de carbono
(229, desde 1,80 mg/m3 a 1,47 mg/m3 de media de ocho horas)
: o y PMio (169, desde 36,7 pg/m3 a 30,8 pg/m3 de media diaria).
tes, nimero de hospitalizaciones por asma y ot : . -

) ) T " Los picos de trafico por las mananas durante los dias laborables
salud, CEl|I[|E|I:r| d_'EI alre, cqnd|c|nne5_mgtenrnl?; fueron reducidos en un 22,5%, considerando como referencia el
transporte publico. La calidad del aire incluyd - : - — .

L. . periodo anterior al inicio de los Juegos Olimpicos. Los picos
PM,,. didxido de nitrdgeno y ozono. e . . S
diarios de las concentraciones de ozono estuvieron significati-

vamente correlacionados con los niveles de trafico.

Durante la celebracidn de los Juegos Olimpico:
1996, la ciudad de Atlanta implanté una mod
estrategia de transporte que condujo a una
congestion del trafico. Durante mas de 10 semal
antes, 17 dias durante y 4 semanas después de |
se registraron los datos del nimero de visitas 1

LOS JUEGOS OLIMPICOS DE VERANO EN
PEKIN, CHINA (2008)

lUn estudio cientifico mostrd la reduccidn de visitas por asma en
. : . .__.el hospital Chaoyang de Pekin paralela a |a bajada de los niveles
El gobierno chino prometid unos Juegos Olimpi pital-naoyang i pa 28 ha
: . de contaminantes. La media de estas visitas fue de 12,5 adultos
pese a que la ciudad es una de las mas conti . _ : :
al dia del 1 al 30 de junio, es decir, antes de que se aplicaran
mundo y los atletas albergaban temores a que la e ; L .
. . . . .__medidas de control de la contaminacidn atmosférica. En cam-
cién de la ciudad afectara a su rendimiento fisico_. . :
bio, con las medidas de control implantadas durante los Juegos,

implantaron estandares muy estrictos para mejo - . . ) .
, __ estas visitas se redujeron hasta 7,3 en el mismo hospital.
del aire durante la celebracion de los Juegos.
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