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BAKGRUND

WHO uppskattar att luftfororeningar utomhus och i bostader
orsakar 7 miljoner dodsfall per ar (WHO, 2018)

Den fjarde viktigaste dodsorsaken bakom 12% av alla dodsfall i
varlden 2019 enligt GBD (Murray et al, Lancet 2020)

Problemet har i stort varit oforandrat sedan 1990-talet, men
har omfordelats mellan rika lander och ovriga
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WHO AIR QUALITY GUIDELINES

De forsta WHO AQG kom 1987 och gallde for Europa
De som nu ersatts kom 2006: WHO AQG —global update 2005
Arbetet med de nu i september utgivna startade 5 ar tidigare

Arbetet har bedrivits med fyra grupper:

- Steering group

- Guideline Development Group (GDG)

- Systematic review team

- External review group + external NGO concultation of draft

Besluten i GDG togs i enighet eller av stor majoritet (>90%)
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SYFTET MED WHO AQG

Ge evidensbaserade underlag i form av “rekommendationer”
baserade pa vilka halter av de viktigaste fororeningarna som
inte kan overskridas utan negativa halsoeffekter, samt ge
indikationer pa sambandens form

Tillhandahalla interimistiska etappmal pa vagen mot att na
ner till nivan pa AQG

Tillhandahalla kvalitativa standpunkter och rad om vissa typer
av partiklar dar underlaget inte racker for faststallda AQG
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MOTIV UTIFRAN KUNSKAPS-
UNDERLAGETS UTVECKLING

Nar forra versionen av AQG faststalldes 2005 fanns studier
framst fran Nordamerika och Europa, nu ar spridningen
storre, effekterna likartade men sambanden skiljer sig ibland

Exponeringsdata i epidemiologiska studier har forbattrats, nya
modeller ger bl a en finare geopgrafisk upplosning

Det finns nu evidens for manga fler effekter bl a betydelse for
uppkomst av astma, diabetes, neurokognitiva sjukdomar och
graviditetspaverkan

Valdigt stora epidemiologiska multi-centerstudier har
tillkommit, liksom omfattande meta-analyser av publicerade
studier
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OMFATTNING OCH
BEGRANSNINGAR

Prioritering innebar att man bedomde nagra fororeningar och
ett fatal halsoeffekter ("pollutant-outcome pairs”) utifran
epidemiologiska studier

Effekterna var mortalitet, dagligt antal dodsfall samt dagligt
antal akutbesok/sjukhusinlaggningar

Resultat fran toxikologiska, experimentella och kliniska
undersokningar har inte granskats av WHOs experter, utan
man har beaktat oversikter gjorda av andra organ bl a nar man
bedomt evidens for kausalitet

Resultat giller framst analyser med en fororening at gangen

Man har inte forsokt ta hansyn till ev kombinationseffekter nar
AQG har faststallts
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NY BEDOMNING AV NO2 (LT)

LONG-TERM EXPOSURE

Pollutant Health outcomes usedin Health outcomes selected Justification for health outcome selection

Global update 2005 for updating in the 2021 air
quality guidelines

NO, Respiratory effects in + All-cause mortality CAUSALITY DETERMINATION (REFERENCE)

children + Respiratory mortality + Suggestive causality for total mortality (US EPA, 2016))

+ Suggestive causality for total mortality (Health Canada,
2016a))

SUPPORTING CONSIDERATIONS
+ Severity of health outcome, burden of disease

+ Recent studies show associations with respiratory mortality,
consistent with likely causality for respiratory effects (see
other causal determinations below)

+ The causal determination of US EPA for mortality is
suggestive, in the light of the limited number of studies
properly addressing confounding by other transport-related
air pollutants

The causal determination of US EPA of likely causal for
respiratory effects (see other causal determinations below)
takes into account respiratory mortality

OTHER RELEVANT CAUSAL DETERMINATIONS (REFERENCE)
+ Likely causal for respiratory effects (US EPA, 2016)
+ Likely causal for respiratory effects (Health Canada, 2016a)




SAI\{I_MANVAGDA RESULTAT PUBLICERAS
I OVERSIKTER: PM2.5 - MORTALITET

All-cause mortality and PM2.5

Author(s) and Year Study Weights RR [95% CI]
Cakmak, 2018 1391 CanCHEC —— 246% 196 [1.08, 1.25]
Pinault, 2017 2001 CanCHEC 2] 7.12% 1.18 [1.15, 1.21]
Turner, 2016 ACSLPS N ] 8.62% 1.07 [1.06, 1.09]
Weichenthal, 2014 AHS I—'—-—l 0.33% 0.95 [0.76, 1.19]
Medonnell, 2000 AHSMOG I-—‘—| 1.38% 1,08 [0.98, 1.21)
Enslrom, 2005 CACP5I Il| 2.39% 1.01 [0.99, 1.03]
Ositro, 2013 California Teachers Study [ 5.62% 1.01 [0.97, 1.0
Pinault, 2016 CCH S-Mortality Cohort — 3.40% 1.26 [1.19, 1.24)
Yim, 2047 Chinese men ] 9.42% 1.08 [1.08, 1.10)
Tseng, 2015 civil servants cohort —_ 0.29% 0.82 (0.72, 1.17)
Villeneuve, 2015 CHBSS —— 277% 1.12 [1.05, 1.20]
Carey, 2013 English naticnal sohsr l-—-—4 0.96% 1.11 [0.98, 1.26]
Beelen, 2014 ESCAPE e 1.43% 1.14 [1.03, 1.27]
EBenlayeh, 201% Garel I—'—| 0.62% 1.16 [0.98, 1.38]
Lepeuls, 2013 Harvard Six Citios —— 287% 1.14 [1.07, 1.23]
Pustt, 2011 Health Prafessianals Fallow-Up Study !—-—-I-I 0.55% 0.8B6 [0.72,1.02]
Yang, 2018 Hongleng elderty |—-—| 467% 1.08 [1.01, 1.10)
oi, 2047 Medicare L] 9.50% 1.08 [1.08, 1.09)
Barker, 2018 HHIS l--o—l 4.72% 1.03 [0.99, 1.08)
Hart, 2018 HHE — 2.236% 1.13 [1.08, 1.22)
Thurston, 2016 HIH-RARP l-l-| T22% 1.03 [1.01,1.06)
Beelen, 2008 HLCS-AIR I—-'—-—l 1.80% 1.06 [0.37, 1.18)
Badaleni, 2017 Reme lengriudinal shady F.'i 6.50% 1.085 [1.02, 1.089)
Hart, 2011 truching companies e 2.5T% 1.10 [1.02, 1.1§]
Bowe, 2018 U.5 velerans ey 4.42% 1.08 [1.09, 1.13)
RE Model + 100.00% 1.08 [1.046, 1.09]
Q=09 p= 00T =48e-04: 1 =8B 9% : — (108, 1.11)
| T 1 T 1
0.7 0.82 1 122 1.48

Risk Ratio per 10 pg/m3

Fig. 2. Forest plot of PM; s and natural-cause mortality.



SAM!\_/IANVAGDA RESULTAT PUBLICERAS
I OVERSIKTER: NO2 - MORTALITET

Author Year

Fischer 2015
Bentayeb 2015
Desikan 2016
Beelen 2014
Tonne 2013
Cesaroni 2013
Carey 2013
Brunekreef 2009
Rosenlund 2008
Filleul 2005
Hart 2013
Lipsett 2011
Hart 2011
Jerrett 2009
Lipfert 2006
Abbey 1999
Weichenthal 2017
Hartiala 2016
Turner 2016
Crouse 2015a
HEI 2000

Chen 2016
Yorifuji 2013
Yang 2018

Overall (I-squared = 96.9%)

Cohort

DUELS

Gazel cohort

South London Stroke Register
ESCAFPE

MINAP (ACS survivors)
RolL3

CPRD

NLCS-AIR

CHD survivors cohort
PAARC

Murses Health Study

CTS

Trucking industry cohort
Toronto respiratory cohort
WU-ERPI Veterans
AHSMOG

CanCHEC

The Cleveland Clinic GeneBank study
ACS CPS-lI

CanCHEC

Six Cities

Four Northern Chinese cities
Shizuoka elderly cohort
Hong Kong elderly

with estimated prediction interval
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RR (95% CI)

1.03 (1.02, 1.04)
1.07 (1.00, 1.15)
0.94 (0.76, 1.17)
1.01(0.99, 1.03)
1.01(0.98, 1.04)
1.03 (1.02, 1.04)
1.02 (1.00, 1.05)
1.03 (1.00, 1.05)
0.95 (0.89, 1.02)
1.14 (1.03, 1.26)
1.01(1.00, 1.03)
0.98 (0.95, 1.02)
1.05 (1.03, 1.08)
1.23 (1.00, 1.51)
1.03 (0.99, 1.07)
1.00 (0.99, 1.01)
1.04 (1.03, 1.04)
1.00 (0.75, 1.34)
1.02 (1.01, 1.03)
1.03 (1.03, 1.04)
1.08 (1.02, 1.14)
0.92 (0.90, 0.95)
1.12 (1.07, 1.18)
1.00 (0.99, 1.01)
1.02 (1.01, 1.04)

(0.98, 1.07)

%
Weight

577
2.54
0.48
5.29
4.77
5.69
5.07
5.05
272
1.77
5.45
4.50
5.12
0.52
4.43
575
5.76
0.26
5.72
5.77
3.48
4.83
3.66
5.61
100.00

|
8

1 1.2 1.4

Fig. 2. NO; and all-cause mortality.
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FASTSTALLANDET AV AQG

« AQG for arsmv: den lagsta halt 6ver vilken man ar saker pa en
skadlig effekt finns — da evidens for en troskel saknas satt till
5:e percentilen av langtidshalterna i de inkluderade studierna
omfattande aven laga halter

« AQG for korttidshalter skulle kunna bli lagre an for ar ifall
man pa samma satt tog medelvardet av 5:e percentilen av
korttidshalterna i studierna

* Grundprincipen ar att AQG for korttidshalter satts som 99-
percentilen for empiriskt observerade dygnsvisa varden for en
fordelning med ett medelvarde = AQG for arsmv
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NYA WHO AQG INNEBAR STORA

SKARPNINGAR
2005 (ng/m3) 2021 (ug/m3)
PM2.5 10 5
NO2 40 10
O3 Ej nog evidens 60 (sasong)
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KOMMENTARER

Enligt WHO inte troligt att inkluderande av fler typer av
halsoeffekter skulle givit andra (lagre) AQG

For EC/BC, UFP och okensand ges bara en del rad

Slutsatserna om avsaknad av stod for troskelnivaer och
observerat brantare samband vid laga nivaer talar mot
overforing till fixa gransvarden (vanligen hogre an AQG)

Observerat brantare samband vid laga nivaer gor att WHO
underskattar mojliga halsovinster narmast AQG

Ar frigan om kausaliteten for NO2 verkligen avgjord utan mer
specifika data om trafikgenererade partiklar?
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_ HAR WHO FORENKLAT
FOR MYCKET OM ERF FOR PM2.5?

WHO global
air quality
guidelines

Particulate matter (PM2s and PMx),
ozone, nitrogen dioxide, sulfur dioxide
and carbon monoxide

Table 3.1. Recommended annual AQG level and interim targets for PMos

Recommendation P, (gl m®)
Interim tarpet 1 35
Interim target 2 25
Interim tampet 3 18
Interim targetl 4 10
ADE bl B

if mortality ina population exposed to P M. at the AQG levelis arbitrarily set to 100,
then it will be 124, 116, 108 and 104, respectively, in populations exposed to Phas
at interim target 1, 2, 3 and 4 levels. These projections are based on the linear HR

Table 3.2. Studies on long-term PMzsexposure and all non-accidental
mortality included in the systematic review by Chen & Hoek (2020),
ordered by me(dijan concentration

Study Meldilan sp ps P25 HR (85 % CI)*
lngim’)

Finaut et &l (2016) 58 - EDF 42 126 [118-134)

Cakemak etal (2018) ES 20 xE - 136 [1.08-125)

Pinaut &t 4. (2017) B - 35 54 I8 [115=1.21]
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LOKALT PM2.5 OFTAST FRAN TRAFIK
TYCKS GE BRANT ERF?

Near-Source Risk Functions for Particulate Matter Are
Critical When Assessing the Health Benefits of Local
Abatement Strategies
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VILKEN ROLL FOR MORTALITETEN
SPELAR NO2?

KANSKE INTE SA OBEROENDE SOM WHO TROR?

Hwashin H. Shin'-®%

Systematic review and meta-analysis of
cohort studies of long term outdoor nitrogen
dioxide exposure and mortality

David M. Stieb,'-?**, Rania Berjawi®’*, Monica Emode3¥, Carine Zheng
Dina Salama®”?*, Robyn Hocking?*, Ninon Lyrette®*°¥, Carlyn Matz®%, Eric Lavigne?-°%,

2aaf
’

Table 2. Pooled estimates from single and multi-pollutant models by cause of death.

Cause of death Model
All/natural cause Single
Multi
Cardiovascular Single
Multi

=l e o o s

Pooled HR (95% CI)
1,036 (1.011-1.061)
1.006 (0.976-1.036)
1,053 (1.011-1.096)
1,018 (0.975-1.063)
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Tack!
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