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Contaminacio com a factor de risc cardiovascular

A Both sexes

Leading risks 1990 Leading risks 2007 Mean Mean Mean Leading risks 2017 Mean Mean Mean
percentage percentage percentage percentage percentage percentage
change changein changein change changein change in
in number all-age age- in number all-age age-
of DALYs, DALY rate, standardised of DALYs, DALY rate, standardised
2007-17 2007-17 DALY rate, 2007-17 2007-17 DALY rate,

2007-17 2007-17

&hildwastinq 1 High systolic blood pressure 22.0 =2.8 =19.4 1 High systaolic blood pressure 20-0 63 || -B0

[ 2 Short gestation for birthweight |—— 2 Short gestation for birthweight [ -24-2 -30.6 242 | 2 Smoking B2 -4-1 -16-4

3 Low birthweight for gestation i ~o—1_3 Smoking 10-3 =-12.1 -25.8 High fasting plasma glucose 25.5 11.2

4 Smioking . "1 4 Child wasting =477 583 =479 ) High body-mass index 36-7 211

5 High systolic blood pressure *-[ 5 Low hirthweight for gestation -225 |[ 382 | -227 }-.~ . '{ 5Short gestation for birthweight |[ -21-3 ][ -30-3

& Unsafe water source 6 High fasting plasma glucose 014 20-7 0-8 ) . “*+[ & Low birthweight for gestation -21-8 | -30.8

| 7 Household air pollution 7 High body-mass index 662 2- 11-7 _—| 7 Alcohol use 5-5 -6-6

8 Child underweight o AT B Alcohol use 374 9. | -29 "4 8 High LDL cholesteral 17- 3.8

g Unsafe sanitation 4 /{9 Unsafewater source 382 —50-7 418 | “[ g Child wasting —40-1 -46-9

10 Vitamin A deficiency o 10 Unsafe sex | 3022 220-6 187-4 |- 10 Ambient particulate matter 12.8 -01

11 High fasting plasma glucose . “ {11 High LDL cholesterol 172 | &6 | 228 . 11 Low whole grains 155 | 23

12 Mo access to handwashing fadility] . /¥, // {12 Household air pollution 371 -49-9 -47-0 | > »" [12Highsodium [ 22.7 ] B7

13 Child stunting AN ]13 Ambient particulate matter 173 -65 || -8B 4413 Low fruit 77 -4-6

14 Alcohol use o A14 Low whole grains 234 -1-6 =17-0 i '[14 Unsafe water source

15 High LDL cholesterol B "[15 Unsafe sanitation -41-2 -53-1 =-44-6 . ¢. A15 Impaired kidney function 20-3 6-6

16 High body-mass index At w16 Low fruit #. /16 Household air pollution

17 Ambient particulate matter . *17 Child underweight ; . 17 Unsafe sex

18 Low whole grains \ %", 18 High sodium 20 Unsafe sanitation

20 Low fruit % “19 No access to handwashing facility

30 Unsafe sex % 20 Impaired kidney function

21 Vitamin A deficiency
*23 Child stunting

Lancet. 2018 Nov 10;392(10159):1923-1994
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Impacte de la contaminacio atmosferica

Hipertensidén arterial &
Tabaco | 1 =
Alcoholismo | I N =
Combustible sélido en hogar | | | [
Dieta baja en frutas | : [ |
Obesidad - [
Glucosa en avunas alterada | g
D icion i il | m Cancer B VIH, tuberculosis
. I Enfermedades [ Diarreas, virus respiratorios
Sedentarismo == i cardiovasculares y otras viriasis comunes
i i Enfermedades respiratorias
Dieta alta en sodio - [ . - crénicas P [ Malariay otras enfermedades
Dieta baja en frutos secos _ : B Cirrosis tropicales
Déficit de hierro _ i ] Enfermedades digestivas [ ﬁ:zerac!ones mater:alles
Déficit amamantamiento ; L] Enfermedades neuroldgicas S Alteraciones neonatales
Hinercolesterolemia : [ Enfermedades clasificadas como L] Desnutricion
' ‘ ! siquidtricas [ Otras enfermedades
Dieta baia en cereales i - Bl Accidentes de trafico
. . = . Diabetes y otras enfermedades o :
Dieta baia en vegetales - | | endocrinolégicas ] Dafios inintencionados
Dieta baja en omega 3 b ] I Alteraciones musculoesqueléticas ; (II;anos intencionados
Drogadiccion ¢ 1 | B3 Otras enfermedades no comuicables uerras
Accidentes laborales - 1N
| T T T T
05 0O 2 4 6 8

Afos de vida ajustados por discapacidad (%)

Adaptado de Lim et al. Lancet.2012.
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Composicio dels contaminants

Biologics: Gasos atmosferics:
espores, CO2, CO, NO,
polen, bacteries S0O2, 0z6
Compostos Inorganics:
organics volatils sulfats, nitrats,

| semivolatils amoni, clorur
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Materia particulada (PM)

Toxics

Metals

Secondary Sulfate

and Nitrate

Organic Carbon
Compounds

Elemental Carbon Core

Clean Air Task Force



PMzs PMao
Particulas finas , Particulas gruesas

Oxidacion atmosférica de NOz
(diéxido de nitrogenc), SO2
(didxido de azufre) y compuestos
organicos, incluidos especies

organicas biogénicas Canstsocitn

v demdiligién Cenizas de combustion

de carbdon no controlado,
petroleo y madera

Resuspensidn de
particulas
depositadas en
las calles

i
Combustién fésil 45 "1 Uantas, residuos |
(petréleo, carbén, gas ! = 2 de los caminos
natural) y combustible de ; >
biomasa, temperatura
alta de procesos

industriales, fundidoras, | s
refinerias, acererias, etc. L m C . ; o Brisa marina
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Guidelines de la qualitat de 1"aire

10 pg/m? annual mean

25 pg/m? 24-hour mean
40 pg/m? annual mean 20 pg/m? annual mean
50 pg/m?* 24-hour mean (limit can be exceeded 35 times per year) 50 pg/m? 24-hour mean

40 pg/m?* annual mean 40 pg/m?* annual mean
200 pg/m? 1-hour mean (limit can be exceeded 18 times per year) 200 pg/m? 1-hour mean

120 pg/m? daily 8-hour mean (limit can be exceeded 25 days 100 pg/m?3 8-hour mean
averaged over 3 years)

1 ng/m?’ (expressed as concentration of benzo(a)pyrene) _

Air quality guidelines : WHO 2018, European Commission 2017.



%
4

RDIOL,
-
Zy

b

00.7

b5 pvra?®

pg/m3 al aho 10

Espaina UE
20 EA 30

40

Media anual de PM:s en ciudades espaiolas

(19 analizadas)
Cifras en pg/m® al afe

Owviedo
11.23

Ledn
574

Valladoh
12. 16

Salamanca

7.33

Caceres
6.59

7.82

Las Palmas

7.15

Bilbao g, Sebastian

12.01 >*" 35709

Vitoria

7.41
/e

Burgos
8.79

Madrid
11.36
oledo
12.20
Valencia

Albacete 16.13
12.61

Huesca
11.40

Barcelona

19.88

Palma de
Mallorca

11.00

Limites establecidos

ng/m3 al afie 10

Media anual de PM1o en ciudades espaiiolas

(45 analizadas)

Cifras en pg/m? al ano

Céceres 51.47 _

Badajoz 47.45 _
Cérdoba 44.39 (EEEEGEGED

Albacete 40.75

Sevilla 40.23 NG

Granada 36.68 (D
Jaén 38.64 —:

Bilbao 36.18 CENIEEED
Cadiz 35.60 CHNNEED '
Toledo 34.69 CIIINEED

Oviedo 32.46 —
Barcelona 31.29 —

Castellon 30.52 (D
Zaragoza 29.69 —

Santander 28.23 —

Madrid 27.93 CEEEENED
Las Palmas 27.24 D

Malaga 26.83

Palencia 26.75 —
Burgos 26.62 -

Logrofo 26.59 -
Cuenca 26.35 _

20

A Coruna 26.03 —

Ledn 25.61 (D
Guadalajara 25.31 _

Valencia 25.29 D
San Sebastian 24.97 (D
Almeria 24.96 (D

Zamora 23.29 -
Vitoria 23.14 D

Avila 23.12 D
Soria 23.04 -
Segovia 22.73 -

Palma de M. 22.68 -
Salamanca 21.20 D

Murcia 20.68 -
Ciudad Real 20.63 N

Lugo 20.36 -
Tenerife 20.09 -
Teruel 19.87
Pontevedra 19.38
Alicante 19.15
Valladolid 18.72
Huesca 18.06
Ourense 15.72

20

N Engl J Med 2019; 381:705-715.
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Mecanismes fisiopatologics

Contaminantes atmosféricos

Inﬂamacmn y estrés oxidativo

Alteracion
Pro resmn de la placa Disfuncion
9 P ﬂ fibrinolisis

Isquemla e mfarto de miocardio M
Muerte cardiovascular

Modificat de Mills et al. Nat Clin Pract Cardiovasc Med. 2009

Activacion y agregacion Arntmogenems




Inhalation of particles

— e

B b Platelet activation

= Alr pollutlon =
> (sCD40L, sCD62P)

- e

/ } L] L]
T AT T 1 —-[Thrombogenlcny

Lung inflammation meadiater aava[m

Plaque

v ‘[ .
\' Inflammatory stimuli Coagulation rupture

\ Cytokines (sRAGE, IL-1B8 , CRP, MIP-1c/B) T 7 =

T ™ “ y f f m v Growth factors (IGF-1, IGFBPs) MMP activation :

Collagenases (MMPs 1, SD Plaque instability
itammatoy Gelatinases (MMPs 2, 9) (e
\* / Stromelysin (MMP-3)
ilysin ~ (MMP-7) :

Matrilysin

Cardlovas:ulanmpalrmem O O
o @ i)‘ %

Cytokines and growth Endothelial cell Adhesion molecule
factors expression activation expression

Smooth muscle cell Endaothelial cell Monocyte 0 Macrophage

Active platelet Inactive platelet & Adhesion molecule e Collagen

Weaken collagen Growth factor Cytokine

Cardiovasc Res. 2019 Oct 4

J Am Coll Cardiol. 2018 Oct 23;72(17):2054-2070




Proteimna C reactiva como marcador de polucion

Total studies included in the meta-analysis

Short-term exposure Long-term exposure Short-term exposure Lomg-term exposurse
of pM'_l$ of PM;; of PMyp of PM s
N=2T M=9 N=13 N=5

Meta-analysis of percent change in CRP in association with a 10 pg/m® increase in ambient PM concentratio

Owverall analysis Exposure Pooled %-changes (95% CI) Significance test (P value) No. of effect estimates

Short-term 0.83 (0.30, 1.37)
Long-term 18.01 (5.96, 30.06)
Short-term 0.39 (- 0.04, 0.82)
Long-term 5.61 (0.79, 10.44)

Int J Hyg Environ Health. 2019 Jun;222(5):756-764
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Existeix un llindar de concentracio minima no
perjudicial?

A Exposure to PM, . B Exposure to Ozone

Hazrard Ratio

=
.
T
=]
H
x

10 12 45

PM, c (ug/m’) Ozone (pph)

N Engl J Med. 2017 Jun 29;376(26):2513-2522
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-@- Applications for cardiac disease
-= S0,

Emergency bed service applications

Reassessment of the lethal London fog of 1952:
novel indicators of acute and chronic
consequences of acute exposure to air pollutants.
Environ Health Perspect 2001;109:389 —94.

The Meuse Valley fog of 1930: an air pollution Donora, Pennsylvania: an environmental
disaster. disaster of the 20th century.
Lancet 2001,357:704-8. Am J Public Health 2001;91:553.




Grau d evidéncia

- All-Cause Mortality
- Cardiovascular Mortality

Zone1
Well-characterized
adverse cardiovascular
effects

- Hypertension
Zone 2 - Diabetes
Emerging evidence - Non-fatal Mi
remains unquantified - Non-fatal Stroke
- Heart Failure

Zone 3 - Thromboembolic Disease
Inadequate evidence of association - Atrial and Ventricular
Need further research Arrhythmias

Lancet 2018;391:462-512.
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Estudis expermientals

Vasoconstriccio

i Variabilitat de la freqiiencia cardiaca
squemia

o Previous day PM,
120 4 —0— Mean pulse rate

<
@

o
<]

&
Beals per minute

&

ST-Segment Change (uV)

Brachial Artery Diameter Change (mm)
° 2

20 25 30
Time from Start of Exposure (min)

Pressio arterial

Am J Respir Crit Care 1999;159:365-372.
Circulation.2000 Mar 21;101(11):1267-73
Circulation. 2004;110:2184-2189
Circulation.2002 Apr 2;105(13):1534-6

N Engl J Med 2007;357:1075-82.

b R 4 o =« mow s @ =

Percent change in DBP, SBP and MAF
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Net Release of 1-PA Antigen
5

1200 48h  72h  96h 120h 48h 72h 96h 120h
Averaging time for PM,,
Bradykinin (pmeol{min)



Biomarcadors inflamatoris i de preoxidacio

anys

PM 2.5: 371% meés elevat en Beijing
Biomaracdors preoxidacio lipidica

Via de la lipoxygenase (LO) = productes oxidatius
Via de la paraoxonase-1 (PON1)

Circulation. 2019 Dec 10;140(24):1995-2004



Biomarcadors inflamatoris i de preoxidacio

Biomarker concentrations

LA-before (n=23)

Biomarker

5-HETE. ng/mL

12-HETE., ng/mL
15-HETE, ng/mL
9-HODE. ng/mL

13-HODE. ng/mL

8-isoprostane. pg/mL

Paraoxonase
Arylesterase
C-reactive protein
Fibrinogen

von Willebrand factor

0.29 (0.08 - 0.60)
0.09 (0.08 -0.13)
2.70 (2.14 - 3.48)
1.96 (1.55 3)

3 - 108)

239.1)

=
b
e
=
=
t
=
e,
a—t
S
=
1 b
[ &)
=
Q
4]
@
o
©
2
<

by NAAQS values

CI .
Subject

Recruitment Beijing

1% collection

10 weeks . ) 10 weeks
LA-before " LA-after

Travel to Return to Follow-up
Los Angeles ends

d ) - - - .
2™ collection 3™ collection

Circulation. 2019 Dec 10;140(24):1995-2004
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Relacio entre contaminacio i1 infart de miocardi

Relative Study Relative Risk
Study Design (95% CI)

Belleudi
Berglind et

Time-series
test, P=_.61)
Relative R

Relative Study
Study Design Weight, %

a3E-

JAMA. 2012;307(7):713-721




Infarts de miocardi 1 contaminacio a Barcelona

!I]I' Sen b Full de recollida de dades de pacients atesos per Codi IAM

UNITAT PROVEIDORA hospital)
Identificacio del pacient

S e Numero de SCAEST* PM2.5 (bajo) 1.005 (1.001 — 1.010) 0.54% (0.07%; 1.00%)
— NO2 (alto; lag.2) 1.002 (1.000 — 1.003) 0.17% (0.00%; 0.33%)

Numero de muertes**

1.042 (1.012 — 1.070) 4.05% (1.17%; 6.56%)

1.016 (1.003 — 1.028) 1.53% (2.52%; 2.77%)

MNumero de SCAEST

PM 2.5 (pg/m°)

Modelo de hoja de recogida de datos del Registro Codi IAM durante los anos 2010 y 2011. CatSalut 04/2009. Int J Cardiol. 2018 Jan 1;250:35-42



Desencadenants d” infart de miocardi

Contaminacion atmosférica, 100% 1.05 (1.03-1.07) 4.76% (2.63-6.28)
variacion de 30 pg / m?

Alcohol 3.2% 3.1(1.4-6.9) 5.03% (2.91-7.06)
Ira 1.5% 3.11 (1.8-5.4) 3.07% (1.19-6.16)
Cocaina 0.04% 23.7 (8.1-66.3) 0.90% (0.28-2.55)
Comidas copiosas 0.5% 7.00 (0.8-66) 2.69% (-0.09-23)
Marihuana 0.2% 4.8 (2.9-9.5) 0.75% (0.38-1.67)
Esfuerzo fisico 2.4% 4.25 (3.17-5.68) 6.16% (4.20-8.64)
Actividad sexual 1.1% 3.11 (1.79-5.43) 2.21% (0.84-4.53)
Exposicion al trafico 4.1% 2.92 (2.22-3.83) 7.36% (4.81-10.49)

Adaptada de Nawlot et al. Lancet 2011.
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Fibril.lacio auricular

PM, ; and incident AF according to subgroups (Overall general population)

Incident AF Adjusted HR P for
N : age-, sex- adjusted (by 10ug/m? of int ti
{per 100,000 person-year) PM,  increase) BFAERON

Male 216,653 470 (455-485) 1.187 (1.183-1.192)
Female 215,934 378 (365-392) 1.178 (1.174-1.182)
Age260 96,114 1,225 (1,190-1,261) 1.194 (1.188-1.200)

Age<60 336,473 194 (186-201) 1.173 (1.169-1.177)
ST e e~ e s o
BMI 18.5-22.9 kg/m? 171,830 347 (333-362) 1.181 (1.177-1.185)  Ref
BMI 23.0-27.4 kg/m? 191,303 459 (444-475) 1.185 (1.181-1.190)  0.163

BMI 227.5 kg/m? 51,347 565 (532-600) 1.191 (1.183-1.199) 0.046

<0.001

Particulate air pollutants and incident AF (Overall general population)

A B 1.12

Smoking 220pyrs 56,551 640 (607-674) 1.178 (1.170-1.187)  0.164
Smoking <20pyrs 106,480 299 (282-316) 1.182 (1.176-1.189)  0.536

Non-smoker 269,556 421 (408-434) 1.187 (1.183-1.191) Ref
Lower SES 170,809 404 (389-420) 1.185 (1.180-1.190)
Higher SES 261,778 438 (426-452) 1.180 (1.176-1.184)
Previous MI (+) 4,396 3,764 (3,471-4,076)
Previous MI (-) 428,191 392 (383-402)
 Previous HF (+) 10751 4430 (4,226-4,642)
Previous HF (-) 421,836 327 (318-338)
Previous Stroke (+) L (2, +256)
Previous Stroke (-) 415,856 358 (349-368)
"~ HIN() 95448  1350(1,313-1388) | 1191 (1.185-1.197)

30 35 50 60 70
PM, 5 (ng/m?) PMy, (ug/m?)

*+) ) , (1. )

S 0.058
DM (-) 404,960 370 (360-380) ! 1.181 (1.177-1.185)

Int J Cardiol. 2019 May 15;283:178-183.



Disseccio d " aorta

Classification Estimates

All - 3.38(1.02,5.79)

Age < 60 years 2.07 (-1.21, 5.46)
> 60 years 4.82(1.42,8.33)

Gender Males 3.67(0.89,6.53)
Females 2.59 (-1.96, 7.36)
Season Cool season 4.63 (1.84,7.50)

0
=
-
k=
gl
o
g =
o
S
=
e
£l
=
o

Warm season 1.72 (-3.74, 7.48)

Chemosphere. 2019 Nov 12;243:125357.



Trasplant cardiac

CENTRAL ILLUSTRATION Association Between Particulate Matter <2.5 um and Hazards of
All-Cause Mortality in Heart Transplant Recipients
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21,800 pacients trasplantats Particulate matter <25 um (ug/md)
Mitjana de seguiment: 4.8 anys->23.9% mortalitat: 23.9% AL i, 5.6t . A Coll Caiol. 201374(14Y3026.35.

HR mortalitat d"exposicio anual PM . 5: 10.6% 2.3 g/ m3 | I e e i et
Mitjana mortalitat per un increment annual R PTS 05 03  f P e i 5 20 30 pres of P

de 10 pg/m3: 1.26 (95% IC 1.11-1.43)

J Am Coll Cardiol 2019;74:3026-35



4. Grau d evidéncia

» Estudis expermientals
» Estudis epidemiologics



Contaminacio 1 plaques coronaries

Patient exposed to high PM; ; concentration

Baseline

Follow-up
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Plaque composition
DenseCalcium rousFatt

22.5 25.0 27.5 30.0

Average residential PM, ; concentration (pg/m?)

Objectiu principal: desenvoluipament de placa d " alt risc (poca atenuacid, spotty calciremodelat positiu
Objectiu secundari: augment del volum de placa.

Eur Heart J Cardiovasc Imaging. 2019 Dec 1;20(12):1355-1364



Contaminacio 1 plaques coronaries

Figure 4. Odds Ratio of Detectable and High-Level Coronary Artery Calcium (CAC) Associated With Long-term
Exposure Variables

PM; 5 (30 pg/m?)

NO, (20 pg/m?)

Odds ratios and 95% Cls (error bars) for the presence
of CAC and severe CAC (=400 Agatston units) adjusted
fior age, sex, body mass index. smoking status, smoking
years, cigarettes per day, alcohol consumption,
education, exercise, urbanization, region, distance to
Roadway distance (50% reduction) 5 > 400) hospital, and Beijing residence (yes or no). NO,
indicates nitrogen dioxide; O, ozone; and PM. -,
1.0 _ . .2 particulate matter with aerodynamic diameter less
Odds Ratio (95% CI) than 2.5 pm.

05 (15 pg/m3)

& JAMA Network Open. 2019;2(6):e196553. doi:10.1001/jamanetworkopen.2019.6553 June 28,2019 813

JAMA Network Open. 2019;2(6):e196553.



Index

& 1.Magnitud del problema.

& 2.Contaminants implicats.

® 3.Mecanismes fisiopatologics.
®4.Grau d’evidencia.

@



Impacte economic

million euro
__Petrol | Diesel | Diesel | Diesel | Petrol | Petrol | Diesel | Diesel | Petrol | Diesel | Total
EU28 | 8938[23372 1,354| 2,671 1,843 326 15,160 | 13,046 | 11,107 | 55,603 | 66,709
Bulgaria |BG | 197| 145[ 32| 34| 1| 1| 41| 10| 19|  413| 612
Estonia |EE | 29| 33 4| 4] ol o m| 12| 29| 64| 93

Hungary |HU | 04| 172 34| 02| 21 13| 238|  301| 138  847| 984
Poland |PL | 775| e8| 63| 97| 19| 23| 395| 1433] 87| 2716] 3,533
Spain  |ES | 379| w,700] 29| 32| 217 8| 555|  895| 604 3312] 3,916

Delft, CE Delft, November 2018 . Publication code:
18.4R30.140



Impacte economic

Costs of air pollution road transport Spain - 2016
Based on COPERT emission factors

= Hom-health costs diesel

Hon-health costs petrol
Heal th costs diesel
= Health costs petrol
Total costs: € 3,916 min
Health costs diesel: € 3,137 miln
Health costs petrol: € 561 min

18.4R30.140

M cation code:






Exercici fisic

Healthy

20 2 4 6 20 2 4 B 16 >0 0> 4 6 26

Time after start of Timne after start of walk (h) Time after start of walk (h)

Lancet 2018; 391: 339-49



Exercici fisic

Table 4. The combined mortality effects of physical-activity type and long-term exposure to fine particulate matter in the Elderly

Health Service Cohort (n= 58 643)?

Low PM,; High PM, 5 P-value for interaction
(<35.3 ug/m’) (>35.3 ug/m°)

Cardiovascular
Physical-activity type
Aerobic exercise 1.00 |Reference] 1.02 (0.81, 1.27
TCE 1.17 (0.97, 1.41 1.13 (0.93, 1.36

) —0.061 (—-0.351, 0.229)
Stretching exercise 1.45(1.23, 1.71) 1.53(1.29, 1.80

)

)

)
)
) 0.065 (—0.190,0.321)
Walking slowly 1.41(1.18, 1.68 1.73 (1.45, 2.06)
No exercise 1.53 (1.27, 1.84 1.61 (1.34, 1.92)

0.301 (0.024, 0.578)
0.063 (—0.092, 0.219)

International Journal of Epidemiology, 2019, 1-11
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Component
Unidentified
B Sodium Chioride
Ammeonium Sulphate
W Ammonium Nitrate
B Other compounds
Aluminium Oxide
Caleium Oxide
B iron Oxide
I Organic Carbon W=
B Elemental Carbon —

Y
i=1
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PM.s (ugm )
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U.l—:—ll_'.“—|

Hyde Pk Oxford 5t  Undergrnd

iy
(=]
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Concentration (ug m'3)

Station depth

above ground (>0m)
shallow (0-10m)

@ medium (10-20m)

@ deep (>20m)

Hour of Day

Environ Int. 2020 Jan;134:105188



Acids grassos omega 3

CENTRAL ILLUSTRATION Cardiovascular Benefits of Fish-0il Supplementation Against Fine Particulate
Matter Air Pollution
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Lin, Z. et al. J Am Coll Cardiol. 2019:73(16):2076-85.

The differences in percentage changes of cardiovascular biomarkers associated with a ]I:I-|.|g|'|'|'|'l' inrease of fine particulate matter concentrations comparing the fish-

0il group to the placsbo group.

J Am Coll Cardiol. 2019 Apr 30;73(16):2076—-2085




CONCLUSIONS

La contaminacioé atmosférica és un factor de risc cardiovascular. S atribueixen quasi 800.000 morts

anulas relacionades a Europa.
El PM 2.5i PM 10, el dioxid de nitrogen i |'0z6 sén els contamiannts de més alt risc.

Fenomens inflamatoris, d’estrés oxidatiu, protrombotics i de vasoconstriccid estan implicats en la
fisiopatologia.
L’espectre de dany cardiovascular és clar: infarts de miocardi, moratlitat, fibril.lacié auricular,

disseccio d’aorta...

El cost economic que suposa la contaminacidé en salut és molt elevat. Mentre no és baixin els nivells

de contaminants s ha de veure quines estartégies de prevencioé sén eficaces.
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