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Health impacts of air pollution: LONDON
IS there anything more to add?
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Low birth weight (Smith 2017; ESCAPE, Pederson 2013)

Incident asthma (Bharadwaj 2016)

Pneumonia, asthma attacks, URTI (Peel 2005)
Cardio-respiratory mortality (Hoek 2014)

Type II diabetes (Yang. 2019)

Lung cancer incidence and survival (Eckel 2016)
Dementia (Chen 2017)

Impacts of mental health (Braithwaite 2019)
Developmental deficits (Mudway 2019)

Reseanch

Air Pollution Expossre snd Lung Function in Children: The ESCAPE Project
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Annual average PM, ; concentrations in 2017 relative to the WHO
Air Quality Guideline.

PM,, (pg/m’)
<10 (< WHO Guideline)

B 10-15 (<WHO IT-3)
15-25 (<WHO IT-2)
25-35 (<WHO IT-1)

Bl >35 (>WHOIT-1)
(IT= Interim Target)

State of Global Air — HEI/THME, 2019



Glohal ranking of risk factors by total number of deaths from all causes for
all ages and both sexes in 2017.

Dietary risks 1 l
High blood pressure 2 .
Tobacco 3 ll-
« -
Total air pollution 5 I- l
High body-mass index 6 .I|

High LDL 7
Alcohol use 9 I I .
impaired kidney function 10 -

Water safety and health 11

High fasting-plasma glucose

Malnutrition 8

Low physical activity 12
Occupational risks 13 I ll
Other environmental 14 I
Unsafe sex 15 I
Drug use 16 lI

Low bone-minaral density 17 I
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(@) World Health
&%V Organization

saowomcrn EUTOpe

EI Ultrafines report (2013)
WHO Black Carbon report (2012)
IARC Diesel exhaust reports
(2013/2014)

WHO Burden of disease report
(March 2014)

Every Breathe we take (RCP —
2016)



If there’s nothing more to add then there seems to be an
awful lot of people publishing on t.........

KEY Themes

Multi-cohort analysis - ESCAPE

« Contribution of PM2.5 to the global burden of disease

« Primary combustion derived pollutants - diesel

e Multi-pollutant models

 Effects bellow the WHO guideline value

- Impacts of PM2.5 exposures on the brain — from early life
cognition to dementia

* Indoor pollution — biomass

« Alternative metrics — black carbon / PNC/ oxidative potential

« Improved models / exposure estimates

« Prenatal impacts




How do pollutants interact with the airway?
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How to experimentally model the adverse effects of air
pollutants?

Immortalised cell lines Inuvitro - In
Primary cells vivo correlation
Commercial cell lines

.

Differentiated primary cells

Explants

Throughput

- Coherence




Identifying the toxic components/characteristics of PM.

Identifying source-specific toxicity.

Disentangling the contribution of highly correlated pollutants to adverse
cellular responses: PM, . and NO,,.

e Understanding the mechanisms leading to the systemic effects of air
pollutants.

* Biomarkers of exposure

» Identifying/validating source specific epigenetic and metabolomics
signatures in urban populations.

 Linking acute effects in vitro with long-term effects in vivo.



* ‘Omics to disaggregate the biological effects of different components of the
ambient aerosol
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 Accelerated ageing hypothesis

Lung function

Aging process in whole body

Fertilization Maturity
Birth

Growth

Senility

Death

Start Respiration Lung Maturity
(0 yr) 18-25 years

-
.

Total dysfunction of
Lung (130-140 yrs)




