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Background: why UFP?
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Background: What makes UFP exposure assessment challenging
in epidemiological studies?

1. High spatial variability and temporal variability
- high degree of exposure missclassification in health studies

2. In traditional models, UFP and related air pollutants (NO2, black carbon) are
often highly correlated

- teasing apart the UFP effect from co-pollutant effects in health analyses is
difficult

- Which exposure assessment method for UFP have been used?
- Innovative models present in the literature? Combination of methods?
- What have others done and how can we transfer these methods to Germany?
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Objectives

« Present first results from systematic review on long-term health effects of UFP

» Pay specific attention to co-pollutant adjustments in two-pollutant models
(NO2, PM25s)
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Methods: Search Strategy

PUbLMEd Swiss TPH g

Databases:

PubMed
LUDOK: specialized database on air pollutants and health

Study Period:
01.01.2011 — 01.09.2023 (old + updated search)

Search on 3 concepts:
ambient air pollution, ultrafine particles, health and epidemiology

Risk of Bias Analysis and Qualitative Analyses
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Inclusion Criteria for studies on UFP
Population General, selected or patient population:

All ages

Developed and developing areas

Urban and rural

No geographical restrictions
Exposure Long-term Exposure to:

Particle number (PNC) <100nm
Nucleation-mode particles (NucMP)
Aitken-mode particles (AitMP)
Quasi-UFP particles (AccMP)
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PRISMA Flowchart
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[ Identification of studies via databases and registers ]

Records removed before screening:
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Reviews (n = 237)
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measures (n = 1292)

Unclear clinical outcomes (n = 110)
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Other (n = 32)
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Qualitative Results on Cardiovascular Outcomes

Study All CvD

CVD Mortality Mortality

Stroke CHD MI Heart
Failure

Hypertension Pulse Atherosclerosis Congenital
Blood Pressure Pressure Heart
Defect

Aguilera et al. 2016
Assibey-Mensah et al. 2019
Bai et al. 2018

Bai et al. 2019
Bouma et al. 2023
Corlin et al. 2018
Corlin et al. 2018
Downward et al. 2018
Endes et al. 2017
Hennig et al. 2020
Lavigne et al. 2019

Li Y. et al. 2017

Ostro et al. 2015
Peralta et al. 2022
Poulsen et al. 2023
Poulsen et al. 2023
Rodins et al. 2020

+ Single Pollutant Model + NO2 + PM2.5
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+ significant positive; (+) positive not-significant
- negative significant; (-) negative not-significant
0 Null/Unclear
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Qualitative Results on Cardiovascular Outcomes

Study All CVD IHD Stroke CHD Mi Heart Hypertension Pulse Atherosclerosis Congenital

CVD Mortality Mortality Failure Blood Pressure Pressure ggz(t:t

Aguilera et al. 2016 +
Assibey-Mensah et al. 2019 0

Bai et al. 2018 +

Bai et al. 2019 + +

Bouma et al. 2023 +

Corlin et al. 2018 (+) (+)

Corlin et al. 2018 (+) (+)

Downward et al. 2018 + (+) (+) (+) +

Endes et al. 2017 (+)
Hennig et al. 2020 0
Lavigne et al. 2019 0
Li Y. et al. 2017 (+) (+)

Ostro et al. 2015 0 +

Peralta et al. 2022 0
Poulsen et al. 2023 +

Poulsen et al. 2023 +

Rodins et al. 2020 (+) + 0

+ significant positive; (+) positive not-significant
+ Single Pollutant Model + NO2 + PM2.5 . N : S
- negative significant; (-) negative not-significant

0 Null/Unclear
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Qualitative Results on Cardiovascular Outcomes

Study All CVD IHD Stroke CHD Mi Heart Hypertension Pulse Atherosclerosis Congenital

CVvD i i
Mortality Mortality Failure Blood Pressure Pressure ggz(t:t
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Li Y. et al. 2017 (+) (+)

Ostro et al. 2015 0 +

Peralta et al. 2022 0
Poulsen et al. 2023 +

Poulsen et al. 2023 +

Rodins et al. 2020 (+) + 0

+ significant positive; (+) positive not-significant
+ Single Pollutant Model + NO2 + PM2.5 . N : S
- negative significant; (-) negative not-significant

0 Null/Unclear
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Environment International 142 (2020) 105854

Contents lists available at ScienceDirect

Exposure Assessment Method:

Environment International

journal homepage: www.elsevier.com/locate/envint

- EURAD CTM
Long-term expostre to ambient source-specific particulate matter and its ‘ ) o M u |t| Iayer mu It|gr|d mOdel System’ 1 km2 reSO| ut|on

components and incidence of cardiovascular events — The Heinz Nixdorf S

Updates

Recall study * Hourly estimates of PNacc for each grid cell assigned

Vitalijs Rodins™", Sarah Lucht®, Simone Ohlwein®, Frauke Hennig®, Vanessa Soppa®,

Raimund Erbel®, Karl-Heinz Jockel®, Christian Weimar®, Dirk M. Hermann®, Sara Schramm®, to hom e add resses

Susanne Moebus™*, Uta Slomiany”, Barbara Hoffmann®

- Group, Institute of O Social and Medicine, Medical Faculty, Medical Research School Dilsseldorf, Heinrich Heine

University Diisseldorf, Diisseldorf, Germany
T R R + Multiple-year mean concentration at participants

© Department of Neurology, University Hospital Essen, University of Duisburg-Essen, Essen, Germany

¢ Chair of Vascular Neurology and Dementia, Department of Neurology, University Hospital Essen, University of Duisburg-Essen, Essen. Germany

© Centre of Urban Epidemiology, IMIBE, University Hospital Essen, University of Duisburg-Essen, Essen, Germarny a re S S e S
ARTICLE INFO ABSTRACT

Handling editor: Hanna Boogaard Background: Few studies have examined the risk of long-term exposure to source-specific airborne pollutants on

Keywords: incidence of cerebrovascular and cardiovascular events.

Air pollution Objectives: We aimed to estimate the effect of long-term exposure to source-specific air pollution and particulate

Cardiovascular health matter (PM) components on incidence of stroke, coronary heart disease (CHD), and total cardiovascular events

Stroke (CVE) in the population-based Heinz Nixdorf Recall study (HNR). Stl’O'?\ CHD Total CVE
Coronary heart disease Methods: We used baseline (2000-2003) and 14-year follow-up data of the HNR Study, an ongoing population-
Particulate matien based prospective cohort study in Western Germany. Participants’ residential mean exposures to NO, and total
Components and source-specific PMyo, PMzs, accumulation mode particle number concentration (PNaxp), and PM compo-
Pollution sources 3 5 5 " N
nents were modelled using a dispersion and chemical transport model. We used Cox regression to evaluate the
effect of pollutants (per 1 pg/m® increase and per interquartile range — IQR) on risk of stroke and CHD, adjusting

1.84
1.6

141 @ ¢ | @

1.2 7

V

0.8

« Cohort Study — Western Germany
« Baseline: 2000-2003 — Follow up: 2015
¢ Qutcome: first occurence of stroke

Hazard ratio per IQR increase

« Self-reports, physician interviews, medical

PM.o PM, < PNayy NO»  PMsg PMs s PNayy NO»  PMyo PMs < PNayy NO
records 10 25 AM 2 10 25 AM 2 10 2.5 AM 2

Rodins et al, 2020
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International Journal of Hygiene and Environmental Health 251 (2023) 114165

Exposure Assessment Method:

Contents lists available at ScienceDirect

International Journal of Hygiene and Environmental Health

DEHM/UBM/AIirGis

Regional background + local 1x1km + mobile
UFP 10-1000nm

Aslak Harbo P.oulsen “L s M_ette Sﬁ}'ellse:.l:‘b,.Ulla A-l.'tlllll-' Hviccvietfel.dt:‘, Matthi?-st Ketzel ©9, o .

Sy e e ) e T 5-year average at participants’ addresses

* Work, Environment and Cancer, Danish Cancer Society Research Center, dbx 49, 2100, C hy Denmark

® Department of Natural Science and Environment, Roskilde University, Universitetsvej 1, 4000, Roskilde, Denmark

© Department of Environmental Science, Aarhus University, Frederiksborgvej 399, 4000, Roskilde, Denmark

< Global Centre for Clean Air Research (GCARE), Dep of Civil and i 1 Engineering, University of Surrey, Guildford, UK
¢ iClimate — interdisciplinary Centre for Climate Change, Aarhus University, Frederiksborgvej 399, 4000, Roskilde, Denmark

f Danish Big Data Centre for Environment and Health (BERTHA), Aarhus University, Frederiksborgvej 399, 4000, Roskilde, Denmark

£ Centre of Social Medicine, University Hospital Bispebjerg-Frederiksberg, Nordre Fasanvej 57, 2000, Frederiksberg, Denmark

" Department of Occupational and Social Medicine, Holback Hospital & Department of Public Health, University of Copenhagen, Denmark

‘R journal homepage: www.elsevier.com/locate/ijheh

i

Air pollution and stroke; effect modification by sociodemographic and
environmental factors. A cohort study from Denmark

0.71 (PM, 5 vs EC) to 0.86 (UFP vs NO,) (Table 2).

ARTICLE INFO ABSTRACT Overall, we observed a HR for stroke of 1.28 (95% CI: 1,24-1.33) for
Keywords: Objectives: Air pollution increases the risk of stroke, but the literature on identifying susceptible subgroups of .

Epidemiology populations is scarce and inconsistent. The aim of this study was to investigate if the association between air 511 Llllpg / 1113 lllglle]. PM2 1 1 2 (95% CI 1 09_1 1 O) pel 1 O OOO PalTl‘
gglo'z:[ study pollution and risk of stroke differed by sociodemographic factors, financial stress, comorbid conditions, and :

Air pollution residential road traffic noise, population density and green space. ~ Cles / C 111 1 0() (950/0 CI 1 04 1 95%

Noise Methods: We assessed long-term exposure to air pollution with ultrafine particles, PM, s, elemental carbon and
NO, for a cohort of 1,971,246 Danes aged 50-85 years. During follow-up from 2005 to 2017, we identified

oreen-aea B2 1% i b e W e o et Rt il et S e A b el CI: 1. 04—1 07) per 10nullpg/m?® N02 in models adjusted for age, sex,
calendar-year, education, occupational status, civil status, personal in-
come, household income country of origin, and area-level deprivation

» Cohort in Denmark (percentage of parish population with only mandatory education).

- Baseline: 2005’ fO”OW-UpZ 2017 Similarly, stroke rate (per 100,000 person-years) differences for the
same exposure contrasts were 509 (95% CI: 490-529) for PM, 5, 282

* Qutcome: stroke incident cases (95% CI: 266-298) for UFP, 229 (95% CI: 209-250) for EC, and 120
(95% Cl: 112-128) f01 N02

Source: Danish national patient registry ¢ oo e

Poulsen et al, 2023
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Exposure Assessment Method:

A Section 508-conformant HTML version of this article

Research is available at https/doi.org/10.1289/EHP3047. ° S pati a I L U R

Long-Term Exposure to Ultrafine Particles and Incidence of Cardiovascular and

Cerebrovascular Disease in a Prospective Study of a Dutch Cohort ° U F P 1 0_1 OOOn m

George S. Downward,” Erik J.H.M. van Nunen,' Jules Kerckhoffs," Paolo Vineis,? Bert Brunekreef,’? Jolanda M.A. Boer,*
Kyle P. Messier,® Ananya Roy,® W. Monique M. Verschuren,>® Yvonne T. van der Schouw,’ Ivonne Sluijs,’ John Gulliver,?

o ot o Vet « 242 monitoring sites (with large contrasts in traffic
Institute for Risk Assessment Sciences (IRAS), division of Environmental Epidemiology (EEPI), Utrecht University, Utrecht, Netherlands g g

2MRC-PHE Centre for Environment and Health, D of 'y and Imperial College London, St. Mary's Campus, London, UK

*Julius Centre for Health Sciences and Primary Care, University Medical Cnmu Utrecht, Utrecht, Netherlands I n e n S I y

deunndI Institute for Public Health and the Environment (RIVM), Bilthoven, Netherlands

“Dept. of Civil, Architectural and Environmental Engineering, University of Texas at Austin, USA
Environmental Defense Fund, Washington, DC, USA

 30-mins measurements between 9:00 and 16:00;
B s e, A st OFs s s 00yl o e collected 3-times to account for change in seasonality

OpJECTIVES: We aimed o investigate the relationship between long-term exposure to ambient UFP and incident cardiovascular and cerebrovascular
disease (CVA). As a secondary objective, we sought to compare effect estimates for UFP with those derived for other air pollutants, including esti-

* Year-mean UFP at baseline address of participant
Mernobs: Using a prospective cohort of 33,831 Dutch residents, we studied the association between long-term exposure to UFP (predicted via land use r- n In r p I Ip n

regression) and incident disease using Cox proportional hazard models. Hazard ratios (HR) for UFP were compared to HRs for more routinely monitored
air pollutants, including particulate matter with aerodynamic diameter <10 um (PM,), PM with aerodynamic diameter <2.5 (PM, 5). and NO,.

REsuLTS: Long-term UFP exposure was associated with an increased risk for all incident CVD [HR = 1.18 per 10,000 particles /cm?; 95% confidence
interval (CI): 1.03, 1.34], myocardial infarction (MI) (HR =1.34; 95% CI: 1.00, 1.79), and heart failure (HR =1.76; 95% CI: 1.17, 2.66). Positive

associations were also estimated for NO, (HR for heart failure=1.22; 95% CI: 1.01, 1.48 per 20pg/m?) and coarse PM (PMg,ne: HR for all
C\;D|:11,21; 95% CI- 1 Ol‘.' 1.45 per 10;(g/ﬁn‘). ‘CVD was not positively asscciated with PISIL; .l (HI]J{’W g“ CVL[;:\U_(,S; 95(% L 0.75. 1.1‘8 per Table 4. Hazard ratios (95% confidence interval) for the association between annual average air pollutants and cerebrovascular disease incidence.

5pg/m?). HRs for UFP and CVAs were positive, but not significant. In two-pollutant models (UFP +NO, and UFP + PM_qy ), positive associations

ended to remain for UFP, while HRs for PMeere and NO, generally attenuated towards the null. Pollutants All incident cerebrovascular disease 1,283 events Incident ischemic CVA 846 events Incident hemorrhagic CVA 241 events
CoNCLUSIONS: These findings strengthen the evidence that UFP exposure plays an important role in cardiovascular health and that risks of ambient Single-pollutant models — — —
air pollution may have been underestimated based on conventional air pollution metrics. https://doi.org/10.1289/EHP3047 PM, s 1.13 (0.69, 1.83) 0.90 (0.49, 1.66) 1.88 (0.66, 5.39)
PMcoarse 1.14 (0.80, 1.61) 1.22(0.79, 1.86) 1.91 (0.90, 4.04)
PM,o 2 1.13(0.67, 1.89) 1.79(0.71, 4.52)
UFP 1.07 (0.80, 1.44) 1.48 (0.8, 2.51)
PM, 5 absorbance n =k 1.01(0.72, 1.41) 1.47 (0.81, 2.66)
NOy 1.03 (0.92, 1.14) 1.04 (0.92, 1.18) 1.15 (091, 1.44)
NO, 1.00 (0.90, 1.11) 1.05(0.92, 1.19) 1.09 (0.86, 1.37)
Two-pollutant models — — —
UFP + PM, 5 — —
. UFP m 1.16 (0.81, 1.66) 138 (0.72, 2.64)
° COhort N the Netherlands (1 993-201 O) PM, s pliat LI 0.76 (0.36. 1.59) 1.29 (0.35, 4.74)
UFP + PMoarse — — —
UFP 1.09 (0.79, 1.52) 0.96 (0.64, 1.43) 1.18 (0.57, 2.44)
. . PMeoarse 1.04 (0.64, 1.68) 1.27 (0.71, 2.29) 1.63 (0.57, 4.63)
Outcome: all incident cerebrovascular - - -
UFP 1.19 (0.79, 1.78) 1.03 (0.63, 1.71) 1.44 (0.60, 3.48)
H PMo 0.87 (0.42, 1.77) 1.08 (0.45, 2.59) 1.07 (0.22, 5.17)
diseases UFP S P . . .
UFP 1.19 (0.79, 1.79) 1.19(0.72, 1.99) 1.42(0.57, 3.52)
PMa saps 0.91 (0.57, 1.46) 0.86 (0.48, 1.53) 1.07 (0.38, 3.01)
. . . UFP +NO, — — —
Source DutCh HOSpltal DlSCharge UFP 114 (081, 1.59) 1,01 (0.67. 152) 1,41 (0.68. 2.93)
. . NOy 0.99 (0.85, 1.14) 1.04 (0.87, 1.24) 1.03 (0.75, 1.43)
Diagnosis Database Lios oy 5 50w
UFP 0.96 (0.59, 1.57) 1.95 (0.84, 4.53)
NO, 0.90 (0.76, 1.07) 1.06 (0.86, 1.31) 0.86 (0.59, 1.25)

Note: CVA: cerebrovascular accident; PM, particulate matter; PM gyrse. PM between 2.5 and 10 pum; UFP, ultrafine particles <100 nm. All models adjusted for: smoking status (includ-
ing number of cigarettes and duration of smoking). diet (intake of fruit and vegetables), alcohol u)nsumplmn BMI, iitment year, gender, marital status, education level, and area-
level economic status. Hazard ratios (HRs) are presented for the following increments: 5 pg/m? for PMys, 5 pg/m?® for PMeggree. 10 u“/m for PMyo 10,000 particles /cm® for UFP,
1% 1075m™" for PM, 5 absorbance, 20 pg/m? for NO,., and 10 pg/m3 for NO,.

Downward et al, 2018
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Qualitative Results on Metabolic Outcomes

Study Diabetes Metabolic  Obesity HbA1c IL-1RA Blood Adinopectin  Insuline
Syndrome (Diabetes (Diabetes Glucose Sensitivity
biomarkers) biomarkers) levels
Bai et al. 2018 +
de Bont et al. 2019 +
Li et al. 2017 (-)
Lucht et al. 2018 + +
Lucht et al. 2019 + (-)
Lucht et al. 2020 +
Shin et al. 2020 +
Sorensen et al. 2022 +
Voss et al. 2021 0
Zhang et al. 2021 (+)
Zou et al. 2022 + +
+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 + significant positive; (+) positive not-significant

- negative significant; (-) negative not-significant
0 Null/Unclear

NPC 24 — 13/06/2024 Systematic Review on UFP and Health 19



Qualitative Results on Metabolic Outcomes

Study Diabetes Metabolic  Obesity HbA1c IL-1RA Blood Adinopectin  Insuline
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Bai et al. 2018 + +
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Li et al. 2017 (-)
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Shin et al. 2020 +
Sorensen et al. 2022 + +
Voss et al. 2021 0
Zhang et al. 2021 (+)
Zou et al. 2022 + + + +
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- negative significant; (-) negative not-significant
0 Null/Unclear
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Qualitative Results on Metabolic Outcomes

Study Diabetes Metabolic HbA1c IL-1RA Blood Adinopectin  Insuline
Syndrome (Diabetes (Diabetes Glucose Sensitivity
biomarkers) biomarkers) levels
Bai et al. 2018 + + +
de Bont et al. 2019
Li et al. 2017 (-)

Lucht et al. 2018
Lucht et al. 2019

Lucht et al. 2020 +

Shin et al. 2020 +
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Zhang et al. 2021

Zou et al. 2022 + +
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+ significant positive; (+) positive not-significant
- negative significant; (-) negative not-significant

0 Null/Unclear
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Qualitative Results on Metabolic Outcomes

Study Diabetes Metabolic  Obesity HbA1c IL-1RA Blood Adinopectin  Insuline
Syndrome (Diabetes (Diabetes Glucose Sensitivity
biomarkers) biomarkers) levels
Bai et al. 2018 ++ + +
de Bont et al. 2019 +
Li et al. 2017 (-)
Lucht et al. 2018 ++ + + + (+)
Lucht et al. 2019 + + (+) (-) (=) (+)
Lucht et al. 2020 +
Shin et al. 2020 +
Sorensen et al. 2022 + + +
Voss et al. 2021 0
Zhang et al. 2021 (+)
Zou et al. 2022 + + + +
+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 + significant positive; (+) positive not-significant

- negative significant; (-) negative not-significant
0 Null/Unclear
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Qualitative Results on Respiratory Outcomes

Study Respiratory disease mortality = Lung cancer mortality Asthma COPD

Bouma et al. 2023 + +
Clifford et al. 2018

Lavigne et al. 2019

Weichenthal et al. 2017 0
Wright et al. 2021

Yu et al. 2022

+ + O + O
+

+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 + significant positive; (+) positive not-significant
- negative significant; (-) negative not-significant

0 Null/Unclear
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Qualitative Results on Respiratory Outcomes

Study Respiratory disease mortality Lung cancer mortality Asthma COPD
Bouma et al. 2023 +0 + +
Clifford et al. 2018 0
Lavigne et al. 2019 + (+)
Weichenthal et al. 2017 00 00 +0
Wright et al. 2021 + +
Yu et al. 2022 +0
+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 + significant positive; (+) positive not-significant

- negative significant; (-) negative not-significant

0 Null/Unclear
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Qualitative Results on Respiratory Outcomes

Study Respiratory disease mortality Lung cancer mortality Asthma COPD
Bouma et al. 2023 +00 ++ +
Clifford et al. 2018 00
Lavigne et al. 2019 +(+) (+) +
Weichenthal et al. 2017 0000 0000 +0+0
Wright et al. 2021 + +
Yu et al. 2022 +0(+)
+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 + significant positive; (+) positive not-significant

- negative significant; (-) negative not-significant

0 Null/Unclear
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Qualitative Results on Inflammatory Outcomes

Study Food Inhalent CRP WCC IL-6 Fibrinogens Free-light Chains Cancers
allergens allergens Platelets

Bouma et al. 2023 0 0

Clifford et al. 2018 +

Corlin et al. 2018 (+)

Goldberg et al. 2017 0

Lane et al. 2015 (+) (+)

Lane et al. 2016 (+) (+) (-)

Lavigne et al. 20205 +

Lucht et al. 2019 + (+)

Ohlwein et al. 2021 +

Pilz et al. 2018 (+)

Viehmann et al. 2015 (+) (+) (+)

Weichenthal et al. 2017 +

Weichenthal et al. 2020 +

Wu et al. 2021 +

+ significant positive; (+) positive not-significant

+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 - negative significant; (-) negative not-significant
0 Null/Unclear
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Qualitative Results on Inflammatory Outcomes

Study Food Inhalent CRP WCC IL-6 Fibrinogens Free-light Chains Cancers
allergens allergens Platelets
Bouma et al. 2023 00 00
Clifford et al. 2018 +
Corlin et al. 2018 (+)
Goldberg et al. 2017 0
Lane et al. 2015 (+) (+)
Lane et al. 2016 (+) (+) (-)
Lavigne et al. 20205 + +
Lucht et al. 2019 + (+)
Ohlwein et al. 2021 ++
Pilz et al. 2018 (+)
Viehmann et al. 2015 (+) (+) (+)
Weichenthal et al. 2017 + +
Weichenthal et al. 2020 + +
Wu et al. 2021 + (+)
+ significant positive; (+) positive not-significant
+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 - negative significant; (-) negative not-significant
O Null/Unclear
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Qualitative Results on Inflammatory Outcomes

Study Food Inhalent CRP WCC IL-6 Fibrinogens Free-light Chains Cancers
allergens allergens Platelets
Bouma et al. 2023 000 000
Clifford et al. 2018 ++
Corlin et al. 2018 (+)
Goldberg et al. 2017 0
Lane et al. 2015 (+) (+)
Lane et al. 2016 (+) (+) (-)
Lavigne et al. 20205 ++ +
Lucht et al. 2019 + (+)
Ohlwein et al. 2021 ++ +
Pilz et al. 2018 (+) +
Viehmann et al. 2015 (+) (+) (+)
Weichenthal et al. 2017 + +
Weichenthal et al. 2020 P ol aF
Wu et al. 2021 +(+) +
+ significant positive; (+) positive not-significant
+ Single Pollutant Model + NO2 + PM2.5 + PM2.5 and NO2 - negative significant; (-) negative not-significant
0 Null/Unclear
28

NPC 24 — 13/06/2024

Systematic Review on UFP and Health



— chs
lllllll h Heine
th Universitat I E Ceﬂtre fOI’
Diisseldorf [

health & society

v .

|
arbeitsmedizin

soziamedizin &
umweltmedizin

 Positive associations:
» Cardiovascular outcomes (i.e. stroke, hypertension)
- Metabolic outcomes (i.e. diabetes, diabetes biomarkers)
* Inflammatory outcomes (i.e. CRP, cancers)

* Unclear associations:
» Respiratory outcomes (i.e. asthma, lung cancer mortality)
* Neurological outcomes (i.e. cognitive development)
* Pregnancy outcomes (i.e. low birth weight)

NPC 24 — 13/06/2024 Systematic Review on UFP and Health
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Conclusions

« Substantial increase in the number of epi studies on long-term UFP and health

 Diverse outcomes, still sparse evidence for most of the specific diseases (exception
diabetes, with 6 studies)

« Most studies use LUR models or combinations of various exposure assessment
methods, few used time-activity data

 Half of the studies adjusted for co-pollutants (i.e. NOz2 and PMs) with mostly robust
results

« Recommendations for future research:

* More studies with multi-pollutant analyses needed to draw definitive conclusions
* Usefulness of "extended" models using personal time-activity data still unclear

* Vast majority of studies were conducted in relatively clean environments. What
about the rest?
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Design and piloting of UFP exposure assessment methods for health studies
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Overarching aim

* Improving the investigation of health effects of long-term UFP exposure - accurate and valid
assessment of UFP exposure in the general population including their temporal and spatial variability

Objectives
» Systematic literature review for UFP and health effects (update of Ohlwein et al. 2019)
* Conducting a measurement campaign to examine spatial and temporal distribution

* Piloting a combination of 3 UFP models with different spatial resolution (hybrid) on a sub-city level
and validation with measurements

* Developing a study protocol for a cohort study on long-term health effects of UFP in an urban area
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Qualitative Results on Neurological Outcomes

Study Cognitive Cognitive Functional DSPN Brain Cortical Cognitive Cognitive Area-Specific

Development . connectivity Volume thickness Domains Function Grey-Matter
decline .

(Working Thickness
Memory)

Forns et al. 2017 -

Gan et al. 2023 0

Glaubitz et al. 2022 (+)

Herder et al. 2020 (+)

Lubczynska et al. 2021 000

Lucht et al. 2022 0

NuBbaum et al. 2020 0 (-) (-) (60

Sunyer et al. 2015 (=) +

+ Single Pollutant Model + NO2 + PIVI2.5 + significant positive; (+) positive not-significant

- negative significant; (-) negative not-significant
0 Null/Unclear
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Qualitative Results on Pregnancy Outcomes

Study Preterm birth Pre-eclampsia Birthweight z-scores Low birth weight

Fang et al. 2022
Goin et al. 2021
Laine et al. 2020
Laurent et al. 2014
Laurent et al. 2016a
Laurent et al. 2016b
Li, Ret al. 2019
Ridell et al. 2022

+60

()
000

+ Single Pollutant Model + NO2 + PM2.5

+ significant positive; (+) positive not-significant

NPC 24 — 13/06/2024

- negative significant; (-) negative not-significant
0 Null/Unclear
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