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Where it all started: Panel Study in Asthmatics
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WHO Good Practice Statements: Ultrafine Particles

1. Quantify ambient ultrafine particles (UFP) in terms of particle
number concentrations (PNC) with a lower limit of < 10 nm
and no restriction on the upper limit.

2. Expand the common air quality monitoring strategy by
Integrating UFP monitoring into the existing air quality
monitoring.

3. Distinguish between low and high PNC to guide decisions on the
priorities of UFP source emission control. Low PNC can be
considered < 1 000 particles/cm3 (24-hour mean). High PNC
can be considered > 10 000 particles/cm? (24-hour mean) or
20 000 particles/cm? (1-hour mean).

WHO global
air quality
guidelines

4. Utilize emerging science and technology to advance the
assessment of exposure to UFP for their application in @
epidemiological studies and UFP management.
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Daily concentrations of
ultrafine particles are
linked to mortality



Time-series study of ultrafine particles
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Ultrafine particle effects on natural mortality
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Findings corroborate
studies in Erfurt,
Germany in the
1990ies
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Ultrafine particle effects on respiratory mortality
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WHO Good Practice Statements: Black / Elemental Carbon

1. Make systematic measurements of black carbon (BC) and/or
elemental carbon (EC). Such measurements should not
replace or reduce the existing monitoring of pollutants for which
guidelines currently exist.

2. Undertake the production of emission inventories, exposure
assessments and source apportionment for BC/EC.

3. Take measures to reduce BC/EC emissions from within the
relevant jurisdiction and, where considered appropriate, WHO global
develop standards (or targets) for ambient BC/EC air.quqlity
concentrations. guidelines

aaaaaaaaaaaaaaaaa (PM2s and PMyo),
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Modelling Black Carbon in the United States

including chemical transport models including measurement station data

HELMHOLTZ MUNICI
Shi et al. PNAS 2023



Black carbon and neurodegenerative disease exacerbation

Hazard Ratio per 1 ug/m3 black carbon
with 95% confidence limits

Shi et al. PNAS 2023
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Ultrafine particles (UFP) deposited in the
nasal cavity translocate to the brain via the
olfactory nerve

Particles deposited in the lung activate the
Immune system

Particles are swallowed after clearance from
the lung or deposition in the upper airways

Particles reach the gastrointestinal tract

UFP and constituents translocate into the
blood stream

UFP and constituents passage the heart

UFP and constituents from different organs
reach the brain vasculature

UFP and constituents induce localized and
diffuse inflammatory responses, protein
misfolding, glial and vascular dysfunction,
and neuronal degradation leading to different
forms of dementia

HELMHOLTZ MUNICI?
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Research Needs
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|9 Quantification
and control of
ultrafine particles
and black carbon
IS heeded
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POLLUTANTS FROM “NATURAL SOURCES” (WILDFIRE SMOKE &

Clean Air in Europe For All, Brussels, 24" May 2023
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Content

e Natural emissions of atmospheric pollutants influencing air
quality

e Desert dust
e Wildfires (natural?)

e Final considerations

ERS-HEI-ISEE, Brussels, X. Querol & A. Tobias, 24t May 2023




Natural atmospheric pollutants influencing air quality
EMISSION REGION

The problems are qualitative
and quantitative different.in the
emission and receptor regions

NATURAL EMISSIONS | 06/09/2019 M’Hamid, Moroco
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Desert dust

PM,, MONAGREGA (REMOTE SITE) SPAIN

Querol X., et al., 2019. Environment International . .
115 out of 128 exceedances of the DLV registered in 29 years

are caused by African dust

outbreaks
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Desert dust
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Desert dust

SYSTEMATIC REVIEW MORTALITY-DUST: META-ANALYSIS

Tobias et al., 2023. Under review, Environment International

SHORT-TERM ASSOCIATIONS (GENERAL POPULATION, STUDIES 2002-2022)

Premature mortality increase in dust/non-dust days Morbidity increase in dust/non-dust days
N Lag %IRR (95%Cl) p-value N Lag, %IRR (95%Cl) p-value
All-cause 25 Lag 0, 1.25 (0.63, 1.88) <0.001  Respiratory 10 Lag 0, 4.73 (3.31, 6.14) <0.001
Cardiovascular 25 Lag 0, 1.66 (0.40, 2.91) 0.010 6 Lag 1, 3.07 (1.45, 4.69) <0.001
5 Lag 3, 3.07 (1.36, 4.79) <0.001
Effect modification of premature mortality PM10 (per each increase of 10 pg m3)
N Lag %IRR (95%Cl) p-value
Non-dust days 5 Lag 0, 0.77 (0.44, 1.10) <0.001
8 Lag 1, 0.94 (0.90, 0.97) <0.001
_ . Dust Days 5 Lag 0, 0.81 (0.46, 1.15) <0.001
IRR: Increase Risk Ratio 5 Lag 2, 0.49 (0.21, 0.75) 0.001
Cl: Confidence Intervals 4 Lag 3, 0.73 (0.35, 1.11) <0.001
N: n. of studies 4 Lag 4, 0.41 (0.02, 0.79) <0.001

ERS-HEI-ISEE, Brussels, X. Querol & A. Tobias, 24t May 2023




Wildfires
SHORT-TERM HEALTH EFFECTS FROM OUTDOOR EXPOSURE TO BIOMASS BURNING EMISSIONS: A REVIEW

Karanasiou A., et al., 2021, Science of the Total Environment

SHORT-TERM ASSOCIATIONS (GENERAL POPULATION, STUDIES 2002-2020)

Premature mortality increase in smoke days Morbidity increase in smoke days
N %IRR  (95%Cl) N %IRR (95%Cl)

All-cause Respiratory

Smoke (yes/no) 4 2.65 (1.02, 4.20) Smoke (yes/no) 7 10.52 (3.87, 17.18)

PM10 (10 ygm=3) 5 1.31(0.91, 1,71) PM2.5 (10 ug m3) 13 4.10 (2.86, 5.34)
PM10 (10 ugm3) 5 4.83 (0.06, 9.60)

Cardiovascular Asthma

Smoke (yes/no) 4 4.45 (0.96, 7.95) Smoke (yes/no) 5 38.26 (7.91, 68.60)
PM2.5 (10 pg m3) 13 9.19 (5.71, 12.68)
PM10 (10 pg m3) 5 10.35 (4.44, 16.26)
COPD
Smoke (yes/no) 4 13.33 (7.31, 19.34)
PM2.5 (10 g m3) 12 3.92(1.13, 6.70)
PM10 (10 pg m3) 4 3.95(1.65, 6.24)

Ischemic heart disease
Smoke (yes/no) 3 5.45 (0.80, 10.10)

ERS-HEI-ISEE, Brussels, X. Querol & A. Tobias, 24t May 2023




Wildfires, dust and heatwaves

DAILY TEMPERATURES IN SPAIN 2022 COMPARED WITH 1971-2000 MEAN
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Wildfires, dust and heatwaves

Salvador P, et al., 2022. npj Climate and Atmospheric Science

Number of dust episodes over the Iberian Peninsula increase
near 0.8 day year?, in 1948-2020, and probably with more

frequency affecting Central and Northern Europe

Table 1. Trend analysis for days under any ADO CT for the 1948-2020
period.

Days under ADO CT  Number of days GT TPOT TANOM
All days Q.77%% 0.41%* 0.02** 0.02**
Spring 0.98%* 0.39% 0.02% 0.02%**
Summer 0.78** 0.52%  0.04** 0.037
Autumn NT NT NT 0.02%*
Winter 0.67% 0.38**  0.02*** 0.02*

Results of the Theil-Sen trend analysis. Values of the Slope estimator in
days year ', for the number of days under ADO atmospheric circulation
types (ADO CT) and the mean levels of GT (m year '), TPOT (°C year ') and
TANOM (°C year ') averaged over the |berian Peninsula and the Balearic
Islands during those days. ***, **, * and + : statistically significant value at
the 99.9%, 99%, 95% and 90% confidence level, respectively, NT: no trend.
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Final considerations

 Thereis a body of evidence for health effects (mortality and morbidity) of PM arising from forest

fires and desert dust
Dust as effect modifier (in Europe) show an increase of risk for cardiovascular mortality and for

respiratory and child asthma morbidity
Wildfires increase all-causes and cardiovascular mortality and respiratory morbidity
* Dust and smoke days coincide very often, and these together with heatwaves, and in the high ozone
season, thus synergistic effect probably occur
* Alert systems should be implemented (existing for dust since 2001 in some areas of Europe) to alert
the most susceptible population to take protection measures. Also clear messages should be given
for the protection

e Actions should be taken to decrease human exposure to susceptible pollution in the affected areas

and abate emissions (when possible)
- Implement short-term action measures to decrease emissions of local pollutants
- Alert the population
-~ Promote remote working during episodes
- Abate resuspension of deposited dust by road traffic after major episodes (washout with

phreatic, non-drinking, water)

ERS-HEI-ISEE, Brussels, X. Querol & A. Tobias, 24t May 2023




Thank you very much for your attention!!!!!

European Respiratory Society (ERS)
Health Effects Institute (HEI)
International Society for Environmental Epidemiology (ISEE)

@ ERSI52M & ISEE

. For supporting the reviews on health effects of dust and biomass burning

World Health
Organization

ﬂ’-é DEESPANA  PARA LA TRANSICION ECOLOGICA For supporting the Spanish desert dust alert system since 2001

Y EL RETO DEMOGRAFICO

“-h-.ll. EC Horizon 2020, LC-GD-9-1-2020, Research & Innovation Action Number: 101036245

URBANS

xavier.querol@idea.csic.es id@e?




Citizen science perspective:
New avenues for research and action

&
lean Air in Europe for All, Brussels May 24 023 Anna Gerometta — Cittadini per I'aria
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When the problem exists
but it Is disavowed,
ignored?

W When carmakers begin turning down pollution control

Average temperature in Europe:

g ¢

Below 17°C Below 17°C Below 10°C

Opel (Vauxhall) Renault-Nissan Daimler
High speeds High speeds

Below5°C & full car & full car

pmm———

Peugeot

Ford Fiat

“J= TRANSPORT & w @transenv
': ENVIRONMENT @ transportenvironment.org Source: National investigations in DE, FR, UK
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Rome, Naples and Milan

The comparison on NO2 pollution
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Rome 1713
premature deaths
counterfactual 20
ng/m3 NO2 = 6,2%

of overall mortamz” y J

W

Naples 667 =

premature deaths
counterfactual 26
Hng/m3 NO2 = 6,65%
of overall mortality

Milan 1507
premature deaths
counterfactual 20
Hg/m3 NO2=10,9%
of overall mortality
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HEALTH IMPACT

The chronic exposure to 41 pg/m3 NO2
Is associated with a 48% increase of the
risk of asthma in children and a 36%
increase risk of acute respiratory
respiratory infections
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TAKE-AWAYS

- Citizens science enables representation of the problem to the public and
policy-makers

- Citizens scientists acquire awareness, support research with additional
knowledge and become key-players of knowledge sharing

- Citizens science is popular s= The co-authors are many and very vocal!

- Citizens science projects provide continuing opportunity to address the
Issue and are highly replicable

- Citizens science is a useful tool for policy-makers as it provides fresh

usable data to enhance and improve policies
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Thank you and keep in
touch!

ERS HEI ISEE
ersnet.org healtheffects.org iseepi.org
@EuroRespSoc , @HElresearch ’ @ISEE_global

@EuropeanRespiratorySociety m @health-effects-institute n @iseeglobaleducationchannell735

@EuropeanRespiratory m @isee-global
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http://www.ersnet.org/
https://twitter.com/HEIresearch
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