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ERS Chair of the European Respiratory Society (ERS) 

Environment and Health Committee; Professor in Environmental Epidemiology, 

Department of Public Health, University of Copenhagen, Denmark 
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ERS 

WHO AIR QUALITY GUIDELINES & 

2005: 40 ug/ms, annual _ 
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2021: 10 ug/ms, annual 
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Hazard Ratio 

1. Everyone is exposed — no lower threshold @ ERS 
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1. Everyone in Europe is exposed to 

harmful levels of air pollution 

Reference Year: 2019 
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2. No lower threshold below which air 

pollution is safe     
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2. Air pollution burden is huge, increasing & underestimated @ ERS 

* WHO 2005 AQG (Hoek et al. 2013): 6.2%* 

  

EEA 

2019: 307,000 deaths attributed to PM, s 

Global 

* WHO 2021 AQG (Chen & Hoek 2020): 8.0%[ + 2020: 412,000 deaths attributed to PM, « 

1. ELAPSE (after WHO 2021 AQG): 11.8% 

2. Stronger effects at low levels? 
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“interpretation: 6.2 % increase in mortality risk for each 10 ug/m increase in PM 
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Author and year Area 

Chen & Hoek 2020 (WHO Systematie review) 1.080 [1.060, 1.090] 

ELAPSE pooled estimates (Figure 1) / 1.1181.060,1.479] 

Other European Studies published after Chen & Hoek 2020 

Fischer 2020 Netherlands - 1472 (1438, 1195} 

Huidtfeldt 2019 Copenhagen & Aarhus, Denmark _ __ 1.277(1403, 1464} 

Nieuwenhujsen 2018 Barcelona, Spain iz 1.061 {0.980, 1124} 

Raachoy-Nielsen 2020 Denmark + 1.080{1.040, 11301 

502020 Denmark L 1442(1.023, 1242} 

502022 Denmark -_ 1.232(1.480, 1270} 

Sommar 2021 Umes, 1082 (0.372, 3168} 

Sommar 2021 stockholm, Sweden L 16381000 2690} 

Sommar 2021 Gothenburg, Sweden 0.65610.336, 1.300] 

Sommar 2021 Gothenburg, Sweden 1.633[1.188, 22201 

Wang2022 United Kingdom 1.27011.050, 1.550] 
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Figure 3. Total mortality and long-term PM from other European studies published since the WHO 

systematic review (2020).* (geanonimiseerd)

*Red ine indicates the summary estimate from the systematic review b} [2020). Range of mean PM exposure 

ture uploads/2022/04/Stateent-HIA-by-ERS ISEE final-003:pd{ 

* _ fittps:7/journals.lww-com/environepidem/Fulltext/2022/10000/Benefîts of future clean air policies in Europe .5.aspx 
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WE BREATHE 

More people wil die of lung diseases in our cities when high temperatures are combined with 

high levels of air ollution. This s especially true for those of us who are 65 and older. 
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Health burden of air pollution 

Premature deaths + millions of new cases of 

disease, symptoms, worsened quality of life, 

doctor visits, ER visits, hospital admissions, sick 

days (school & work), medication use.…. 

ET À 

Adults 

« All-cause mortality 

* Respiratory disease mortality 

* Respiratory disease morbidity 

— Asthma 

—COPD 

= Pneumonia 

* Cardiovascular disease mortality 

* Cardiovascular disease morbidity 

— Myocardial infarction 

- Stroke 

— Atrial fibrilation 

— Heart failure 

« Cancer morbidity and mortality 

- Lung cancer 

- Breast cancer 

— Kidney cancer ‚,=I 

- Bladder cancer 

- Liver cancer 

- Stomach cancer d 

- Brain tumors 

— Leukemia 

-lymphomas _ COVID-19 

* Type 2 diabetes mortality 

« Type 2 diabetes morbidity 

* Neurodegenrative disease morbidity 

- Dementia and Alzheimer's Disease 

- Parkinson's disease 

— Multiple sclerosis 

* Psychiatric diseases morbidity 

— Depression 

— Suicide 

   

   

  

Pregnancy 

and birth 

outcomes 

Offspring 

* Intrauterine growth restriction 

— Decreased birthweight 

Mother — Reduoed fetal growth 

* Preterm birth 

* Hypertensive disorders in pregnancy SO 

T / * Spontaneous abortion 

— Gestational hypertension © Stilbith 

* Gestational diabetes e Infant death 

Children 

outcomes E 

- Lymphomas 

- Central nervous system cancers 

* Respiratory disease mortality < Tumors originating in embryonic tissue 

* Respiratory disease morbidity - Neuroblastoma 

— Asthma and asthma related — Retinoblastoma 

outcomes — Nephroblastoma 

— Lower respiratory infections EN 

* Metabolic disease — Autism 

— Type 1 diabetes —ADHD 



Air Pollution and Lung (geanonimiseerd)

  

COPD GBD- 

. . . Mortality 

° Long-t_erm (vears, l|fe'tlme_) exposure to air OA Specific: 

pollution can lead to impaired lung function causes, 

and development of new lung disease in 'ftfí“_ïâi°t" de . … . . . attriputapble 

healthy |nd|v!duals and increased risk of dying e to air pollution 

. irat https://www.stateof 

from those diseases: e | e 

. e : 

asthma, COPD, pneumonia, COVID-19, lung cancer pollution a factor in girl's death, 

inquest finds 

° Short-term (hours, days) exposure to air u 

pollution can exacerbate existing lung disease : 

in lung patients and trigger: 16% asthma 

cases in 

(geanonimiseerd)

wheezing, cough, shortness of breath, need for ' children due to 

medication, ER visits, hospitalizations, and death air pollution” 

“Khreis H, et al.. Environ. Int. 2017 

— -9 year old girl suffered fatal asthma (geanonimiseerd)

attack triggered by air pollution, London, February 2013 
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Ischemic heart 
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3. BLOOD Branchléleâ/Alveoll disease 

_ PM and/or constituents e n (TRP:A) 

Á transmitted into blood CNS transport 
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_ HPAA: A metabolome 
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TLR-4 activation Vasoconstriction 
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Insulin resistance D Vascular dysfunction 

Î Glucose (Diabetes) Î Blood pressure 

Obesity Î Atherosclerosis (plaque instability) 

https://www.stateofglobalair.orf   
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Air pollution and cancer - - (geanonimiseerd)
European 

Commission 

Strengthening 

Europe in the fight 

against cancer 
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‘n 2020, while we were all fghting against the COVID-19 pandemic, many of 

us were fighting a silent battle. The battle against cancer. In 2020, we lost 

13 millon Europeans to this disease And sadly, the number of cases is on the 

e Cancer causes 1 in 4 deaths in the EU ES venrsen nmmm efind _ 4 jd| 

(13 million cancer deaths in 2020) t Cutting pollution through the EU's Zero Pollution Action Plan 

and the Chemical Strategy for Sustainability as well as strong k 

; ; ; ; i * g implementation of other existing EU policies would go a long 

° Air pO”UÎIOI'Ì IS Carcm_0genlc’ causes 7 ’ way to reduce cancer cases and deaths. This would be an 

|ung cancer and pOSSIbIV other Lung effective investment in our citizen's well-being 

(breast, liver, blood, stomach, colon) cancer (geanonimiseerd)

  

Cancers 

* BECA- t_he_EU Gree‚n Deal is a key ‚ Exposure to pollution causes 10% of all 

tool to limit people’s exposure to (air) cancer cases in Europe 

pollution and prevent cancer, 

GBD - ‘fraction attributable’ to air pollution     
   

ording 

. ws Is that thes 

International Agency for Research on Cancer (IARC) ‘Air Pollution and Cancer’ 2013 
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Emerging issues: air pollution and the brain ( © ERS (geanonimiseerd)

*  Impaired neurocognitive development in 

children (learning difficulties, loss of IQ, ADHD, 

autism) 

«  Accelerated cognitive decline (dementia) elderly 

  

« Mental health (suicide, depression, anxiety) 
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Children 

Pregnant women 

Elderly 

Chronic diseases patients 
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Conclusion 

New AAOD, fully aligned with WHO 2021 AQG, is a major public 

and planetary health opportunity, that would: 

1. prevent a substantial number of new cases of major NCDs 

2. make EU citizens more resilient to seasonal influenza epidemics and 

COVID-19-like new pandemics 

3.  improve life of lung, heart, and other chronic disease patients 

4. Indirect benefit for health - help mitigate unprecedented climate change 

impact on our health and our planet 

Clean air as a basic civil right - no one should get sick or 

die from breathing 
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We need to 

ensure parents know 

the impact air 

pollution has on their 

children' 

  


