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Background: Dementia

Who is affected? What is the * Incidence increased in recent

cause? >
g rearly 1o million new : d d
p | i e N EN AT Conditicns that affect the 7 e Ca eS
i y HE v Adzheimer's 4
One avery disaas oke oF head i11j|_l4 i 5 ’
: ¥ Iseconds Bl ;
so millicn paople Nk million
wiorldwicle

Set to triple

d
= ach |iH
S

> a Mooy af pecrlEhs wil l % Families and friends 1 CO m p I eX I n te rp I ay b etwe e n
develop domenitia will be in "'- provide most of the care
L

- Forecasted to triple by 2050

low- and middle-income

9 .. genetic and environmental
risk factors

GBD Collaborators, 2021 Global mortality from dementia: application of a new method and results from the global burden of disease study 2019 Alzheimers Dement (N Y)., 7 (2021),
Article 12200, 10.1002/trc2.12200 ; WHO, Global Dementia Observatory (GDO), 2022



https://www.sciencedirect.com/science/article/pii/S0013935123002177?via%3Dihub#bbib21
https://doi.org/10.1002/trc2.12200
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Background: Dementia
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Scheltens et al., 2021 Alzheimer's disease Lancet, 397 (2021), pp. 1577-1590, 10.1016/S0140-6736(20)32205-4



https://www.sciencedirect.com/science/article/pii/S0013935123002177?via%3Dihub#bbib36
https://www.sciencedirect.com/science/article/pii/S0013935123002177?via%3Dihub#bbib36
https://doi.org/10.1016/S0140-6736(20)32205-4
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Background: Dementia
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Background: PM10
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Bigi et al., 2012 Analysis of the air pollution climate at a background site in the Po valley J. Environ. Monit., 14 (2012), pp. 552-563, 10.1039/c1em10728c
Rapporto Mal’Aria di citta 2023, Legambiente; https://www.legambiente.it/wp-content/uploads/2021/11/Rapporto_Malaria_2023.pdf
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Methods

Study design: prospective cohort study
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Methods
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Methods

Total and phosphorylated Tau protein,
amyloid-beta, 4

Exposure assessment: spatial proximity
analysis within the geographical
information system (GIS) environment,
taking into account demographic,
occupational information and mobility
information (2001 national census) and
validated using ad hoc surveys as well as
road vehicle counters; validated through
the PM10 levels measured at four air
quality monitoring stations in Modena
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Laboratory of
Neuroimmunology, AOU
Modena (Baggiovara Hospital)

LARMA Laboratory, DIEF,
University of Modena and
Reggio Emilia + TerrAria s.r.l.,
Milan, Italy



Study population Mean PM;, (pg/m®) Maximum PM;, (pg/m>)

All subjects (n = 53) 8.17 (5.13-13.10) 23.64 (14.73-34.52)

Figure 3: Percentage of reporting monitoring stations registering PMqg
concentrations above the EU limit values and the WHO guideline levels in
2021 and 2022
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Any dementia

Alzheimer’s dementia

N HR 95% CI N HR 95% CI

PM,, (mean) (pg/m?>) PM,, (mean) (pg/m?>)

<5 12 1.00 - <5 5 1.00 —

>5- 18 1.39 0.50-3.86 >5- 9 0.66 0.21-2.06

<10 <10

>10- 19 1.19 0.43-3.31 =>10- 8 0.75 0.20-2.73

<20 <20

>20 4 2.77 0.61-12.47 =20 4 3.10 0.64-14.93
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<20 23 1.00 — <20 9 1.00 -

>20- 26 1.37 0.63-2.99 >20- 13 0.73 0.28-1.92

<50 <50

=50 4 2.96 0.70-12.47 =50 4 3.34 0.74-15.02

& 10%  BEEEHEEEE 65% 1%

2022 preliminary

EEA, 2023. European Environment Agency - Europe’s air quality status 2023 https://www.eea.europa.eu/publications/europes-air-quality-status-2023
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*Adjusted for age, sex, and education

Increased risk of overall dementia for mean
PM10 levels above 10 pg/m3 and for
maximum PM10 levels above 35 ug/m3. At

70 pg/m3 of PM10, risk increased by 50%

For AD as specific outcome, non-linearly
increased risk above 15 pg/m3 of mean
PM10 levels. For maximum PM10 levels, a
trend emerged towards a U-shaped
association with AD risk, with a turning point

at around 25 pg/m3
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" Conclusions

* First prospective cohort study of an Italian population indicating that
relatively, but not exceedingly high, levels of traffic-related PM10 levels

were associated with increased risk of MCI conversion to dementia

* Higher PM10 levels positively associated also to the baseline levels of
CSF neurodegeneration biomarkers, namely t-tau and p-tau181, as well

as (inversely) with CSF amyloid levels, another hallmark of AD
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