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| 'j; Air quality deteriorating in many of the world’s
Sl cities

I Mews release

7 MAY 2014 | GENEVA - Air quality in most cities worldwide that monitor outdoor
(ambient) air pollution fails to meet WHO guidelines for safe levels, putting people at
additional risk of respiratory disease and other health problems.

WHO's urban air quality database covers 1600 cities across 91 countries — 500 more
cities than the previous database (2011), revealing that more cities worldwide are
monitoring outdoor air gquality, reflecting growing recognition of air pollution’s health
rsks.
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PM 1, levels for selected cities by region, for the last available year in the period 2008-2012.
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Figure 5: Regional city-population weighted comparisons’ in annual mean PM, for a three-year period,

by region, for cities present in both versions of the database
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Air quality in Europe — 2013 report
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% of urban population exposed to air pollution exceeding WHO air quality guidelines
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Brussels, 18.12.2013

Future A COM(2013) 920 final
NEXTEXT SN | 2013/0443 (COD)

Proposal for a
DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

on the reduction of national emissions of certain atmospheric pollutants and amending
Directive 2003/35/EC
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SO, | NO, | (NM)VOC | NH5 | PM, .

Proposal
reductions in
% of 2005 59 | 42 28 6 22

emissions for

2020
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ATMOSPHERIC
ENVIRONMENT

DIRECTIONS

Clearly, the proposals from the Commission have been under-
pinned by numerical modelling of both air quality and health im-
pacts, as well as cost-benefit analysis. However, the voluminous
documentation produced by the Commission does not provide
sufficient detail for independent assessment of the air quality
modelling and there must be a strong suspicion that the conclu-
sions drawn by the Commission on the basis of models are
grossly over-optimistic. We suggest that downward revisions of
some of the Limit Values, as implied by the advice of REVIHAAP
(WHO, 2013) specifically in relation to PMys5 PMjp, NO; and
long-term exposure to O3, might provide a valuable complemen-
tary driver towards air quality improvement alongside more
ambitious emissions limits, especially in the medium term to
2020.

Universiteit Utrecht

Atmospheric Environment 91 (2014) 172—174




Future research questions
(just a few...)

e What happens at much higher
concentrations?

e What happens at very low
concentrations?

e \What's the role of PM Oxidative
Potential?

e Role of PM composition?

i; & § Universiteit Utrecht



Particulate air pollution and mortality in a cohort of Chinese men

Maigeng Zhou?, Yunning Liu?, Lijun Wang?, Xingya Kuang ", Xiaohui Xu
Haidong Kan d,e,f
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Table 4

Percentincrease (mean and 95% CI) of mortality associated with 10 pg/m? increment
of air pollutants concentrations in our study and studies in developed countries.

Study site Total mortality Cardiovascular Respiratory
mortality mortality
TSP Our study 04(-0.1,1.0) 1.0(04,1.7) -0.2
(25 Chinese cities) (-0.9, 0.6)
French PAARC survey 5(2,8) 6(1,12)
(Filleul et al., 2005)
PMig Our study 1.6 (0.7, 2.6) 1.8 (0.8, 2.9) 1.7 (0.3, 3.2)
(25 Chinese cities)
California, USA 46(-0.8,108) 42(-25,125)
(Abbey et al., 1999)°
PM2s Our study 2.5(1.1,4.0) 28 (1.2,4.5) 2.6 (0.5, 4.9)
(25 Chinese cities)"-
ACS (Pope et al,, 2002) 4(1, 8) 6(2, 107
Harvard six cities 13 (4, 23) 18 (6, 32)°

(Dockery et al., 1993)
Women’s Health
Initiative

(Miller et al., 2007)

76 (25, 147)  —

4 Only cardiorespiratory mortality was reported.
b Only the results for men were presented here.

¢ Conversion as PMz5/PMip = 0.65.



O Cities with ground-
based stations

PM 2.5 (ug/m3)

Crouse, EHP 2012
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Risk of Nonaccidental and Cardiovascular Mortality in Relation to Long-term
Exposure to Low Concentrations of Fine Particulate Matter: A Canadian
National-Level Cohort Study
e L

All-Cause

Mortality

PM, ; (pg/m°)
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PM, o-induced Hospital Admissions for Asthma and Chronic
Obstructive Pulmonary Disease

The Modifying Effect of Individual Characteristics

Cristina Canova,” Christina Dunster,® Frank J. Kell v,® Cosetta Minelli,* Pallav L. Shah,®*
Cielito Caneja,® Michael K. Tumilty,* and Peier Burney®

TABLE 5. Adjusted® Association of COPD/Asthma
Exacerbations for Each 10-ug/m? Increase in PM,, at Lag
0-3, by Individual Antioxidant Capacity, for 158 Chelsea
and Westminster Hospital Admissions, 2008-2010

Universitei

Test for
Effect Modifier OR (95% CI) Interaction
Vitamin C P =0.007
<13 pmol/L 2.17 (1.38-3.43) . .
=13 umol/L 0.90 (0.56-1.46) Epidemiology
Uric acid P =0238 2012
<236 pumol/L 1.83 (1.18-2.84)
=236 pumol/L 1.13 (0.72-1.77)
Vitamin A P = 0.697
<22 pmol/L 1.37 (0.90-2.07)
=2.2 pmol/L 1.69 (1.04-2.75)
Vitamin A (corrected for cholesterol) P =0.153
=<20.5 pmol/L 1.18 (0.78-1.78)
=0.5 pmol/L 2.02 (1.22-3.36)
Vitamin E P = 0.062
<23.7 pmol/L 1.79 (1.19-2.68)
=23.7 pmol/L 1.12 (0.66-1.90)
Vitamin E (corrected for cholesterol) P =0.256

<25.5 pmol/L
=5.5 pmol/L

1.64 (1.09-2.47)
1.37 (0.83-2.26)

*Models adjusted for temperature and humidity.



PM,, Oxidative
Properties and Asthma
and COPD

TABLE. Association? of Asthma/COPD Exacerbations with a Unit Increase in
OP m=3 for Each Antioxidant (n = 160 Exacerbations; n = 156 Filters)

O P.-\.-"L

OR (95% CI)

OPUA

OR (95% CI)

OPGSH

OR (95% CI)

Models with individual OP etfects

Models with individual OP effects,
adjusted for PM,, mass

Joint model with all OP effects,
adjusted for PM, , mass

0.98 (0.95-1.01)
0.97 (0.94-1.01)

0.99 (0.95-1.03)

1.00 (0.83-1.20)
0.97 (0.81-1.18)

0.93 (0.76-1.14)

0.96 (0.92-1.01)
0.95 (0.90-1.00)

0.96 (0.89-1.03)

“All models are adjusted for temperature and humidity.

OP* indicates oxidative potential associated with ascorbic acid; OPYA, oxidative potential associated with uric acid:

OPSH, oxidative potential associated with glutathione; OR, odds ratio; CI, confidence interval.

WF Universiteit Utrecht
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Respiratory Health Effects of Airborne Particulate Matter: The Role of Particle
Size, Composition, and Oxidative Potential —The RAPTES Project

Maciej Strak,’2 Nicole A.H. Janssen,! Krystal J. Godri** lise Gosens,! lan S. Mudway,? Flemming R. Cassee,’
Erik Lebret,’? Frank J. Kelly,? Roy M. Harrison,*® Bert Brunekreef,?° Maaike Steenhof,? and Gerard Hoek?
aAh
Table 2. Spearman’s rank correlation coefficients (rg) between PM characteristics.
PMy; PMyc PMyc 4y PNC  Abs® ECIC) ECIF) OCIC) OC(F) Feftoty Fejsol] Cuftot) Culsol) Miftot) Ni(sol) Vitot) Wisol| Endo NO;= S0,22-F OPA QPSSH QPTOTAL 0,  NO, NO,

PMyg 004 087 072 074 070 0BY 076 7
PM, 5 083 067 015 068 0B 0B 068 1
PM;5 10 055 022 021 071 068 067 078 ¢ 5
PNC 019 007 015 065 060 067 000 < 0 88 0 82 0 89 0
Abs 037 02 037 084 083 008 048 ( " " " 0
ECIC) 028 017 026 077 073 089 045 [ 1
ECIF) 025 013 019 08 09% 077 042 7
0Cc(C) 052 038 057 -006 000 —004 —013 0 5
OC[F) 059 072 006 -020 005 026 -007 008 1
Feltot) 024 004 027 080 083 077 081 007 < . . . 4
Fe(sal) 005 011 001 08 065 059 066 -073 B
':IJ-:ICIE:- 028 012 026 082 076 082 077 012 L uvss  won uEg waa U uod UL —UUD —UEs —UHD U0 U ugo —ru o ues wad
Culsol) 055 041 037 071 085 083 080 015 009 078 05 082 063 019 0f

Niltot) D40 027 049 003 011 011 001 022 037 010 011 016 013 007 0Of

Ni(sol) 001 006 000 046 035 043 046 072 037 027 049 036 02 0N L

Vitat) 014 019 005 020 019 047 029 —018 018 004 006 021 022 016 075 —

Visol) 004 007 000 019 014 042 024 017 030 000 011 013 013 016 08 0f . .

Endo 022 022 022 037 030 049 031 040 013 052 045 043 042 020 008 O

ND;= 05% 074 D10 -026 012 005 021 011 064 022 027 003 011 018 013 0Z

50,5 050 072 D12 014 008 007 005 012 054 03 —079 018 010 033 020 0!

OpAs 075 079 032 028 051 047 045 040 038 02 003 035 05 024 007 0! 0 69 0 'I 4
pEsH 054 048 044 012 027 039 028 050 —001 014 —015 035 047 015 007 [] e—

OPTOTAL 073 073 040 022 042 050 035 05 024 022 011 038 050 028 007 OF . .

0 021 015 018 035 057 033 057 007 006 018 014 026 035 020 054 —0F

NO, 049 045 028 056 074 060 067 006 026 052 034 052 071 028 028 O0OF

NO, 032 021 025 075 087 01 087 011 001 O70 053 066 072 014 047 0
Abbreviations: Abs, absorbance; C, coarse PM fraction; Endo, endatoxin; F, fine PM fraction; sol, water-soluble metal extraction; tof, total V —
*Measured in PMas. - -

Universiteit Utrecht
EHP 2012




i Gad K
- Table 3.
- exposure (all sites).

Two-pollutant models of associations between air pollution exposure and percentage changes (postexposure — preexposure) in FEyg immediately after

Adjustment pollutant

R  PMy,  PMyy PM,,, PNC  Abs  ECp  ECC)  OCH  00C)  Fefot)  Fefso)  Cuftoff  Cufso)  Niftot)  Nifsol
'; PMq 1350 009 068  -100 002  -127** 135" 040 0.28 022 0.73 0.09 093 0.23 058 007
| PM, c 1154 143 017 08 002  -243* 264 010 057 038  —0.03 0.15 103 0.44 073 012
PM; 5 15 823 1 041 010 002 A7 237 041 0.28 0.2 0.99 0.09 0.80 0.23 063 008
JPNC 32906 11.28%  1126**  1130%*  11.24%%  1180** 1144 11287 15 11077 1147 11587 1123% 11300 11.06* 11.30%
' Abs? 349 1074  876** 1068 055 241 1381 1151 445*  342* 12397 290 121 3957 107 237
| EC) 435 1275 1081**  1258** 021 18.26 202*  1180%  487** 419 1533 336* 1300 430 g8l 288
| EC(C) 040 041 007 04 011 A9* 70" 012 0.42 018 003 0.08 088 0.38 045 007
' OC(F) 182 281 248 291 1% 45 423 290 | 110 104 244 238 231 205 172 14
, 0C(C) 079 079 05 088 028 142 158 038 0.33 012 048 002 018 025 003 013
Fe(tot) 89510  -0.10 002 015 001  —024* —026** 002 0.04 0.02 001 0.01 018 0.03 008 001
Fa(sol) 209 018 0.25 015 066 068 082 022 121 041 023 040 039 139 042 025
Cultot) 5796 018 008 017 002 -029** —030%* 012 0.05 002 024 0.00 0.01 0.03 004 000
Cu(sol) ge5 005 004 005 004 010 009 007 004 001 004 007 004 000 002 002
Ni(tot) 353 071 033 083 002 11 257 037 021 005 067 001 018 0.1 005 001
Ni(sol) 182 105 115 100 079 006 008 1.14 1.71 143 112 118 132 1.59 138 134
Vltot] 204 038 012 047 01 145 155 009 0.33 018 027 0.07 0.15 021 025 006
V(sol) 194 265 2.70 262 222 244 238 274 273 3.15 2N 286 278 295 282 279
Endo 019 007 007 007 001 005 005 007 008 007 007 007 007 008 007 006
NO5? 519 212 271 208 046 168 159 209 209 231 206  -209 209 211 =212 203
80,22 299 199 202 197 04 A% 143 209 205 215 209 212 214 215 223 204
opM 1908 016 012 016 003  03* L03I* 015 008 004 013 002 007 002 006 000
QpasH 1553 012 003 017 002 031 021 007 010 003 006 0.00 0.01 004 001 000
QpTOTAL 871 020 009 022 003  045**  040** 017 011 004 014 001 004 004 004 000
0, 974 216 272 184 156 1061 952** 212 290 161 216 109 29 206 247 0%
NO, 1054 687 6.98 681 740 442 412 6.54 794* 653 6.49 6.46 671 6.87 662 628
NO, 2805 531 549 518 577 2.00 152 5.49 5.95% 465 5.00 187 5.58 6.23 515 419




Adjustment pollutant

Vitot)  V(sol) Endo NO;2 SO  QPM  (QpGSH  QpTOTAL 0, NO, NO,
PM,, 0.28 0.08 0.00 0.10 0.06 056 0.54 069  —0.11 000 0.8
o PM, 0.34 015  —0.03 0.25 0.12 098 0.42 083 042 005 027
| PM;s g 0.30 0.08 0.01 0.09 0.06 052 068 070 —0.04 001 0.6
PNC 11.17**  1094**  1093** 1155** 1102** 1466** 1458** 1463** 12.04** 1466** 14.85**
" Abs? B6O** 227 1.69 216 2.09 10.10** 1051** 1153**  958** 162 173
! EC(F) 791** 276 2.18 263 254 11.16**  1039** 1185** 996** 212 235
| EC(C) 0.17 010 -0.04 0.11 0.07 0.71 0.46 079 015 000 -0.17
OC(F) -168 066 -221 -104 110 -288 411 383 277 198 237
% 0C(C) 020 -030 0.06 052 0.00 1.28 1.37 137 —040 001 -035
| Feltot) 0.03 0.01 0.00 0.01 0.01 0.07 0.05 008 002 000 —0.01
1 Fe(sol) 0.33 041  -0.18 0.37 0.32 0.66 0.36 049 0.14 007 033
Cu(tot) 0.00 001  —0.01 0.01 0.00 0.06 0.00 004 004 001 —003
Cufsol) 002  —001 —0.04 0.00 000 001 004 002 004 002 -006
Ni(tot) -0.10 002 008 001 006 034 0.15 027 023 003 -0.16
Ni(sol) 154 0.06 0.92 1.09 0.64 1.29 1.21 1.26 0.95 050 052
Vltot) 0.13 000 005 0N 0.03 0.11 —0.08 003 035 006 -014
V(sol) 2.84 284 2.75 409 3.14 247 2.35 2.42 2.54 167 198
Endo -007 -007 007 007 007 007 DO6 007 007 005 005
NO5 2 209 -266 193 211 107 -408* —-413* —410* 217 219 189
S0,z @ 213 226 194 132 205 28 283 284 206 226 191
OPAA 0.00 0.01 —0.02 001 001 001 009 019 007 002 -005
QpGSH 0.02 0.01 —0.01 0.02 0.01 0.08 0.01 015 003 001 —0.03
QPTOTAL 0.01 0.01 —0.02 0.02 0.00 020 018 0.01 007 001 -005
0, 265 088 004 137 125 288 215 271 —1.23 092 140
NO, 671 5.93 489 7.03 7.33 6.56 6.43 6.51 8.02 688  5.03
NO, 482 3.98 2.95 433 440 5.82 5.47 5.68 6.13 163 = 485



fli Oxidative potential of smoke from burning wood and mixed biomass fuels

i

240.0 - DControls
220.0 1 BPM
200.0 4r*

180.0 1 + H -

Animal dung

AA (pmol/L)
=
o
o

80.0 1 /
60.0 DRCLIM W I F—— 4
400
and ||]]]]] i T
0 L | - « @ 0 0
Q| % g 4 5 X | X g : T NI | QO[O | OO0 | X|D || DM|I= |V M N 3 8
0|0 N ) g g IS ISIEITINIE ‘ta' ¥ ¥ | ¥ § §
EREHHHHUUEHHH RHHHE 2|3
g3 o
0|2 2
g | L
In-house Controls Mixed Biomass(Mean £ SD) = 616+294 Wood (Mean £ SD) =20.1:247 Lab blank

= Universiteit Utrecht FRR 2013




http://informahealthcare.com/iht

lnhuh‘hn ISSN: 0895-8378 (print), 1091-7691 (electronic) i nfor ma

s l Inhal Texicol, 2013; 25(14): 802-812
Lyl .'““dogy © 2013 Informa Healthcare USA, Inc. DOL: 10.3109/08958378.2013.850127 healthcare

REVIEW ARTICLE

Particulate matter beyond mass: recent health evidence on the role of
fractions, chemical constituents and sources of emission

Flemming R. Cassee'?, Marie-Eve Héroux?, Miriam E. Gerlofs-Nijland', and Frank J. Kelly®

Atmospheric Environment 60 (2012) 504526

Contents lists available at SciVerse ScienceDirect

Atmospheric Environment

journal homepage: www.elsevier.com/locate/atmosenv

Review

to ambient particulate matter
Frank ]. Kelly*, Julia C. Fussell

“ . "’é - - -
&J Universiteit Utrecht
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Size, source and chemical composition as determinants of toxicity attributable
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Saharan Rain: 12 Incredible Pictures Of London Shrouded In

Huffington Post, April 2 2014



: The :
Economist

Car ban in the French capital

Paris in the smog

Mar 17th 2014, 12:33 by S.P. | PARIS (&) Timekeeper  [FARLY 193] |9 Tweet |33
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Tiannanmen Square, January 2014
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Mortality Associations with Long-Term Exposure =55
to Outdoor Air Pollution in a National
English Cohort

lain M. Carey’!, Richard W. Atkinson!, Andrew ]. Kent?, Tjeerd van Staa**, Derek G. Cook!, and H. Ross Anderson'->

TABLE 3. HAZARD RATIOS FOR ALL-CAUSE MORTALITY IN 2003-2007 FOR AN INTERQUARTILE RANGE CHANGE IN 2002
POLLUTANT CONCENTRATIONS

PMyo (n = 830,842)  PM,(n=2830842) SO, (n=823442)  NO,(n= 830,429 O, (n= 824,654)

Baseline Variables Adjusted For HR 95% Cl HR 95% Cl HR 95% Cl HR 95% Cl HR  95%Cl

+ age, sex .08 1.051.11 109 106112 107 105109 1.09  1.06-1.12 093 0.90-096
+ age, sex, smoking, BMI .06  1.04-1.09 107 105110 106 104108 1.07 1.041.11 094 0.91-096
+ age, sex, smoking, BMI, income* .02 1.00-1.04 102  100-1.05 1.04 103105 1.03 1.00-1.05 093 0.90-096
+ age, sex, smoking, BMI, employment*  1.04  1.01-1.06 104  102-1.07  1.03 102105 104 1.01-1.07 094 0.91-097
+ age, sex, smoking, BMI, education* 1.04  1.02-1.06 104  102-1.06 103 101-105 106 1.03-1.08 096 0.93-098
10 unit change (income model) .07 099116 113 100-1.27 120 112-128 1.02  1.00-1.05 086 0.78-0.94

AJRCCM 2013

&J § Universiteit Utrecht
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TABLE 4. HAZARD RATIOS FOR SPECIFIC CAUSES OF MORTALITY IN 2003-2007 FOR AN INTERQUARTILE RANGE CHANGE
IN 2002 POLLUTANT CONCENTRATIONS

PMy (1= 830,842)  PMys (n=830,842) SO, (n=823442) NO,(n=830429) Os(n= 824,654

Cause of Death and Baseline Variables Adjusted For -~ HR ~ 95% Cl  HR  95%Cl  HR  95%C  HR  95%Cl  HR  95%Cl
Circulatory*

+ age, sex .06 1.03-1.09 1.07  103-1.10 107 1.051.09 1.07 103110 094 0.91-097
+ age, sex, smoking, BMI 105 1.02-1.08  1.05  1.02-1.09 106 1.04-1.08 1.05 1.02-1.09 095 0.92-0.97
+ age, sex, smoking, BMI, income’ 100 097-1.03 1.00 097-1.03 1.04 1.03-1.06 100 097-1.03 096 0.94-0.99
+ age, sex, smoking, BMI, education’ 102 099-1.04 1.02 1.00-1.05 103 101-1.05 103 1.00-1.07 096 0.94-0.98
Respiratory*

+ age, sex 119 114124 120 115-125 113 109117 122 116127 089 0.85-0.94
+ age, sex, smoking, BMI 116 112-1.21 117 112-1.22 112 109115 1170 112123 091 0.87-0.95
+ age, sex, smoking, BMI, income' 1.08 104112 109 1.05-1.13 109 106112 1.09  1.04-1.14 094 0.90-0.97
+ age, sex, smoking, BMI, education’ 11T 1.08-1.15 102 1.08-1.16 107 1.04-1.10 115 1.10-1.20 093 0.90-0.96
Lung cancer*

+ age, sex 112 105120 114 1.07-1.22 110 1.05-1.15 120 112-1.27 089 0.84-0.95
+ age, sex, smoking, BMI .07 1.02-1.13  1.08  1.03-1.14 107 103111 113 107119 092 0.88-0.97
+ age, sex, smoking, BMI, income 1.01 09106 1.02 097-1.07 105 101-1.08 106 1.00-1.12 094 0.90-0.99
+ age, sex, smoking, BMI, education’ 103 098108 1.04 099-1.09 103 099-1.06 111 105117 094 0.90-0.98

\\\"’,é
T§ Universiteit Utrecht
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Legend Legend
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Figure 3 Maps of Rome with predicted NO, levels in 1995/96 and in 2007.

Universiteit Utrecht Cesaroni, Environ Health 2012




Long-Term Exposure to Urban Air Pollution and Mortality in a Cohort
of More than a Million Adults in Rome

Giulia Cesaroni,” Chiara Badaloni,’ Claudio Gariazzo,? Massimo Stafoggia,’ Roberto Sozzi,> Marina Davoli," and
Francesco Forastiere’
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Traffic air pollution and mortality from cardiovascular disease and all causes: a
Danish cohort study
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Traffic air pollution and mortality from cardiovascular disease and all causes: a
Danish cohort study
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ESCAPE

European Study of Cohorts for Air Pollution Effects

2008 - 2012

s

SEVENTH FRAMEWORK
PROGRAMME

& Universiteit Utrecht
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ESCAPE study

|l o> 30 existing cohorts
il e Birth and pregnancy outcomes

Ky

modeling in 20 / 36 EU
areas
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Air pollution measurements
~400 PM, ~1,500 NOx locations

Measurement of fine particles
with pump and sampling head
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|
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oxides with passive samplers
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Exposure modeling

e PM: 20 sites in 20 areas, 3 * 2 weeks
hot/cold/intermediate seasons

e NOX: 40 sites in 36 areas, same frequency
e Continuous one background site 1 yr/area
e PM2.5 & PM10

e PM2.5 & PM10 composition, Black Carbon
(PM2.5 absorbance

e LUR modeling with central & local GIS data

i; b = Universiteit Utrecht
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Exposure assessment:
Land Use Regression Modeling

e Data on land use from existing geographic databases

e Land use data typically: road networks, traffic density and
composition, residential — industrial - commercial - green space etc.
land use, elevation

e Spatial distribution of air pollution concentrations explained by
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PM2.5 results
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EFFECTS: 18 hypotheses

e FOR INSTANCE: air pollution is NOT associated
with asthma in school children (NULL hypothesis)

e Emphasis on EFFECT ESTIMATION: relative risks
with 95% confidence intervals for fixed pollution

iIncrements

e Analysis models highly specified IN ADVANCE OF
ANALYSES

e For the 18 different hypotheses: 4 — 22 cohorts
available

e In total: 170 cohort specific analyses
e About 9 cohorts per hypothesis

e Each cohort contributed to about 5 hypotheses on
average

i
o\%\* 5/
i; b = Universiteit Utrecht
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Primary focus of analysis

e Analysis methods & routines
developed in advance

e Cohort specific analysis performed
locally

e Meta-analysis of cohort-specific
effect estimates

e Pooled analysis in birth outcome
paper

i; & § Universiteit Utrecht



Ambient air pollution and low birthweight: a European
cohort study (ESCAPE)

Marie Pedersen, Lise Giorgis-Allemand, Claire Bernard, Inmaculada Aguilera, Anne-Marie Nybo Andersen, Ferran Ballester, Rob M J Beelen,

Leda Chatzi, Marta Cirach, Asta Danileviciute, Audrius Dedele, Manon van Eijsden, Marisa Estarlich, Ana Ferndndez-Somoano,

Mariana F Ferndndez, Francesco Forastiere, Ulrike Gehring, Regina Grazuleviciene, Olena Gruzieva, Barbara Heude, Gerard Hoek, Kees de Hoogh,
Edith H van den Hooven, Siri E Haberg, Vincent WV Jaddoe, Claudia Klumper, Michal Korek, Ursula Krimer, Aitana Lerchundj, Johanna Lepeule,
Per Nafstad, Wenche Nystad, Evridiki Patelarou, Daniela Porta, Dirkje Postma, Ole Raaschou-Nielsen, Peter Rudnai, Jordi Sunyer,

Euripides Stephanou, Mette Serensen, Elisabeth Thiering, Derek Tuffnell, Mihdly | Varro, Tanja G M Vrijkotte, Alet Wijga, Michael Wilhelm,

John Wright, Mark | Nieuwenhuijsen, Géran Pershagen, Bert Brunekreef, Manolis Kogevinas*, Rémy Slama*
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NO, exposures in pregnancy outcome cohorts
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Effect estimates for Term Low Birth Weight and
Birth Head Circumference

Term low birth weight Birth head circumference

Pollutant N | RR| 95%Cl N |R*cm)| 95%Cl

NO, (per 10 pg/m3) |52,291(1.09 | 1.00-1.19 | 36,010 | -0.08 | -0.10 to -0.07

NO, (per 20 ug/m3) |51,150| 1.04 | 0.97-1.11 | 34,818 | -0.06 | -0.07 to -0.05

PM10 (per 10 ug/m3)| 40,947 | 1.16 | 1.00-1.35 | 25,022 | -0.13 | -0.18to -0.09

PM2.5 (per 5 ug/m3) {40,947 |1.18 | 1.06-1.33 | 25,022 | -0.08 | -0.12to -0.03

PM-C (per 5 ug/m3) |40,914|1.01 | 0.88-1.15 | 24,988 | -0.09 | -0.12 to -0.05

PM2.5absorbance

(per 1 10-5/m) 41,7271 1.17| 0.95-1.39 | 25,724 | -0.18 | -0.22to -0.13

: Universiteit Utrecht &.
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1
RESEARCH

Long term exposure to ambient air pollution and
incidence of acute coronary events: prospective cohort
study and meta-analysis in 11 European cohorts from
the ESCAPE Project

©88] oPEN ACCESS
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ESCAPE effects on Coronary Events

Pollutant Relative Risk (95% C.I.)

PM10 (per 10 pg/m3) [1.12 (1.01-1.25)

PM2.5 (per 5 uyg/m3) [1.13 (0.98-1.30)

PM absorbance (per 1.10 (0.98-1.24)
m-1)

NO2 (per 10 pg/m3) |1.03 (0.97-1.08)

- Cesaroni, BMJ 2014,348:f7412
1;1 &) § Universiteit Utrecht



ESCAPE effects on Coronary Events

Pollutant

Relative Risk (95% C.I.)

PM10 full range (per 10 pg/m3)

1.12 (1.01-1.25)

PM10 below 40 pug/m3

1.15 (1.02-1.30)

PM10 below 30 pg/m3

1.12 (0.98-1.27)

PM10 below 20 pg/m3

1.20 (1.01-1.41)

PM2.5 full range (per 5 pg/m3)

1.13 (0.98-1.30)

PM2.5 below 25 pug/m3

1.23 (1.04-1.46)

PM2.5 below 20 pg/m3

1.23 (1.04-1.46)

PM2.5 below 15 pg/m3

1.19 (1.00-1.42)

T§ Ditivexsiteitlitecie Cesaroni, BMJ 2014;348:f7412




y'a Effects of long-term exposure to air pollution on

natural-cause mortality: an analysis of 22 European cohorts

Beelen et al, Lancet 2014;383:785-95
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Relative Risk of natural cause mortality
associated with exposure to air pollution
and traffic indicators, based on 19 cohorts

in Europe

Exposure Relative Risk (95% c.i.)
NO, (10 pg/m?3) 1.01 (0.99-1.03)
NO, (20 pg/m3) 1.02 (1.00-1.04)
PM2.5 (5 ng/m?) 1.07 (1.02-1.13)
PM2.5 abs (1 10°m1) / 1.02 (0.97-1.07)
PM10 (10 pg/m?3) 1.04 (1.00-1.09)

PM coarse (5 pg/m3) 1.04 (0.98-1.10)
Traffic nearest street 1.01 (1.00-1.03)
(5000 veh.day™?)

Universiteit Utrecht

Beelen, Lancet 2014
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Relative Risk of natural cause mortality
associated with exposure to PM2.5 (per 5
Hg/m3) below various threshold values

Threshold N of cohorts PM2.5

10 pug/m?3 9 1.018 (0.873-1.187)
15 pug/m?3 11 1.042 (0.976-1.113)
20 ug/ms3 17 1.070 (1.012-1.131)
25 ug/ms3 17 1.060 (1.004-1.118)

k.
~\ Beelen, Lancet 2014
i; T§ Universiteit Utrecht
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Smoke in the Lancet

e 1881: ‘acidity destroys public buildings and
statues’

e 1890: ‘sewer air is cleaned by fog-air
with a fairly potent purifier’

e 1891-1893: three reports on ‘perfect
combustion and smoke prevention’

e 1901: ‘audiences could not see the actors’

e 1903: 'need smoke be "black” to constitute
and offence?’

e 1925: ‘it may require the death from
fog of three cabinet ministers before
any action is taken’

Universiteit Utrecht




London 1952 Smog Episode

Universiteit Utrecht

THE LONDON SMOG
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An Anti-Smog Bottle (1)

‘If sulphuric acid was a major toxic agent in
smog, the smog could be rendered harmless by

adding to it sufficient ammonia to neutralize
the acid’

‘It is tempting (...) to apply these results to the
Smithfield Show, in which scrupulously clean

cattle suffered and perished whereas pigs and
sheep in less hygienic surroundings were

unaffected’

: 3 BMJ 1955; ii: 1135
i &J § Universiteit Utrecht




An Anti-Smog Bottle (2)

‘E.T. Wilkins (...) has devised an elegant
alternative to an indwelling pig. By
means of an adjustable wick in a bottle
of ammonia the air in a room may be
kept neutral or alkaline’

‘(...) patients with chronic bronchitis and
members of the staff are now trying the

bottles at home’ ﬂ
.
BMJ 1955 ii: 1135 W 235

i; & § Universiteit Utrecht
1)



pi® _SH0G BOTTLE

B Airwick

contains

| chiorophyll -
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Rand McNally 1968

Universiteit Utrecht

“No subsequent report
would ever touch on the
point, but many London
policemen knew, from their
owh experience, that when
the smog came down,
anyone poor, sickly and
alone was extremely
vulnerable”
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