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Acute
? Chronic

stress & inflammation

Sub-acute <7,
Chronic

PM or constituents

“Systemic ANS i
; . " imbalance
in the circulation \ . spill-over” /
UFP, soluble metals . ! - #:l‘.: £ % ] TSNS / VPSNS
Organic compounds Systemic Oxidative Stress and Inflammation ‘
Cellular inflammatory response (t activated WBCs, platelets, MPO)
t Cytokine expression/levels (1 IL-1B, IL-6, TNF-q) Vasculature
? t ET, histamine, cell microparticles, oxidized lipids; + anti-oxidants Vasoconstriction
Vascmatl',lr,e Endothelial dysfunction
Vasoconstriction l Neural-mediated ROS
Endothelial dysfunction % Acute phase response t BP
PM-mediated ROS t Adipokines t+ Clotting factors
t BP (PAI-1, Resistin) - Fibrinogen, CRP Blood
? Atherosclerosis " _ t Platelet aggregation
Activated or Activated or
Blood ' Inflamed fat l ¥ Inflamed liver Heart
? t Platelet aggregation Direct actions + HRV
Vasculature Endothelial cell dysfunction/vasoconstriction, tROS t Heart rat? 5
t Arrhythmia potential

Atherosclerosis progression/plaque vulnerability
t+ Thrombogenecity (e.g. tissue factor)

Metabolism Insulin resistance, dyslipidemia, impaired HDL function
Blood t Coagulation, thrombosis; + fibrinolysis (e.g. PAI-1)
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Ambient UFP
— Deposition in the respiratory tract
T ram!foca tion
through circulation
Sensory Nerves, Effects on: Extrapulmonary Tissues Nose
Ganglia Epithelial Cells e Heart
Endothelial Cells * Brain
Autonomic Nervous Macrophages * Liver T (ot
System * Increased ROS * Bone marrow, etc. mmv?;a o
1 * Inflammation l olfactory
Respiratory Platelet nerve to
Tract Effects Activation olfactory
bulb
Endothelial Acute Phase Blood
Dysfunction Response Coagulability
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Cardiovascular and Respiratory Brain Effects
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817

2051
2051
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1954
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1954
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Author

Atkinson
BEranis
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Breitner
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Breitner

Cardiovascular

517 Atkinson
2051 Branis
2051 Branis
2051 Eranis
2051 Eranis
205 Breitner
205 Breitner
205 Breitner
238 Halonen
238 Halonen
238 Halonen
Respiratory

517 Atkinson
2051 Branis
2051 Branis
2051 Branis
2051 Branis
238 Halonen
238 Halonen
238 Halonen

0
#
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Prague
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Erfut
Erfut
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Year

2010
2010
2010
2010
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2009
2009
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2010
2010
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2011
2009
2009
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2010
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2009
2009

Age

All
All
All
All
All
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=15yr.
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All
All
All
All
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65+ yr.
65+ yr.
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Mode

PNC
Accumulation
Alitken
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PNC
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PNC
Accumulation
Alitken
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PNC
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MNucleation
PNC
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PNC
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Altken
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0.015-0.05
0.015-0.49
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0.05-0.1
0.003-0.03

0.21-0.49
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<0.8
0.1-0.29
0.03-01
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0.015-0.49
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=0.03
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1,000
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1,000
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1,000
1,000
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Figure 7. Seasonal variation of particle number concentration (10-100 nm) in UFIREG cities from May
2012 to April 2014 (Chernivtsi: January 2013 — April 2014).

Weight (%) %-change [95%-CI] Weight (%) %-change [85%-C]
Augsburg (2011-2012) —. 41.39% 2.39[-1.57, 650] Augsbuig (2011-2012) - 42.02% 260 051,474
Chemivisi (2013) —— 620% -104[-638,460]
Dresden (2011-2012) [ 2572% 424[-084,6 958]
Dresden (2011-2012) — 36.89% 227[-003,462]
Liubjana (2012-2013) 677% 374[589 1435]
Liubjjana (2012) 085% -5.91[-19.03,9.33]
Prague (2012-2013) —— 26.12% -0.71[-5.52, 433]
Prague (2012-2013) —— 11.04% -123[ -525,296]
Pooled, ML
(0%, p-0.57) i 100.00% 2.13[-043, 475] E‘i‘é‘;ﬁp"fé 1) - 10000% 174[ 035,316]
T T T T 1 T T ]
-10.00 -5.00 000 500 1000 15.00 _20.00 1000 0.00 10.00
%-change in RR %-changein RR
Figure 18. Percent change in respiratory mortality associated with each 1,000 particles/cm” increase in Figure 20. Percent change in respiratory hospital admissions associated with each 1,000 particles/cm®
daily UFP (lag 5). increase in daily UFP (6-day average: lag 0-5).

effects on acute cardiovascular morbidity were heterogen ous
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Table 4 Percent change in SDNN per IQR increases in proceeding 4-hour moving average exposures to ambient
pollutants estimated in single-, and two-pollutant mixed-effects models

Single-pollutant Two-pollutant

Adj. for BC Adj. for NO, Adj. for O3 Adj. for CO

BC -6.14(-8.12-4.11) ©6.14(-8.12-4.12) 109(-172398) 5.18(-7313) 007(-27291)
NO, -898(-10.72-7.18) 956 (-11.85-7.2) -897(-1072-7.18) 933(-11.34-7.27) 643 (-8.64-4.17)
0 -733(-891-573) -137(-943-5.25) -7.05(-895,5.11) -6.68 (-852-481) -4.22(-6.19-221)
50; -4.36/(-5.85,-2.86) -291 (-4.66,1.13) -0.56(-2.38,130) -3.24(-483-162) -1.25(:3.02,055)
O3 1.55(-0.13327) 051(-122,2.27) 1.55(-0.14,3.28) 0.94 (-0.77,2.68) -1.73(-351,0.09)
PNGs—s60 -7.89(-9.69-6.07) 6.82(-887-4.72) -7.73(:9.57-5.85) -747(-9.65,5.24) -454(-682-2.21)
PNCio-20 -70(-888,-5.08) -7.05(-892-5.14) -7.21(:9.14-5.24) -6.73 (-8.654.77) 6.18(-8.1-4.21)
PNCyo-50 -6.57 (-807-5.04) 577 (-7.34-417) -6.36(-7.92-4.77) 607 (-7.77-433) -432 (6.07-253)
PNCsg-100 -5.37(-7.34-335) -2.76(-5.29-0.16) -565 (-7.69,3.56) -349(-6.03-089) 152 (-132445)
PNCio0-200 -298(-463-13) 253(-0.29542) -253(-426-0.77) 0.3(-184,249) 283(071,499)
PNCa0-s560 -045(-243,1.56) 5.15(253,7.84) 0.09(-1.96,2.18) 3.25(097,5.59) 446(2.226.75)

30.6.2015 20



Percent Change (%) in SDNN

BC S0z NO2 CcO PNC PNC PNC PNC PNC PNC
10 10-20 20-50 50-100 100-200 200-560 5-560
0<0.05 | p<0.05 | p<0.05 | p=0.19 | p<005 | p<0.05 | p<0.05 | p<0.05 | p<0.05 | p<0.05
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Table 3. Associations of particle exposures during work and proinflammatory and prothrombotic markers

in the blood [percent differences (95% CI)].?

Outcome PM; sRealime PMz 5hass LDSA

-6 -1.18(-2.60, 0.26) -152(-3.98,1.00) —065(-1.98,0.70]
TNFar —0.25(-058, 0.08] —0.60(-1.15,-0.04) 0.02(-0.31, 0.35)
CRP 197(-0.62, 4.62) h.56(1.06, 10.27) 1.38(-0.88, 3.70)
SAA 1.23(-0.79, 3.29) 3.56(0.04,7.21) 1.00(-0.88, 291
vWE 0.30(-0.55, 1.15) 0.41(-1.06, 1.88) 0.17 [-0.66, 0.99)
Tissue factor -0.96 (-2.24,0.32) ~(56(-2.80, 1.69) —084(-2.05,0.37)

30.6.2015
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1.03(0.94-1.12)

\ 4
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Two-pollutant model 1.19(1.08-1.31) association with

A 4

IHD, but not
overall/
pulmonary
mortality

UFP provided
slightly better fit
than PM2.5
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In persons without blood pressure
lowering medication
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arachidonic
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villi in small
Intestines

Increased
number of
macrophages in
small intestines
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Study directorate
N Probst-Hensch (PI, e/g), T Rochat (p), C Schindler (s), N Kuenzli (e), JM Gaspoz (c)

Scientific team
JC Barthélémy (c), W Berger (g), R Bettschart (p), A Bircher (a), C Brombach (n), PO
Bridevaux (p), L Burdet (p), D Felber Dietrich (e), M Frey (p), U Frey (pd), MW Gerbase
(p), D Gold (e), E de Groot (c), W Karrer (p), F Kronenberg (g), B Martin (pa), D
Miedinger (0), M Pons (p), F Roche (c), T Rothe (p), P Schmid-Grendelmeyer (a), A
Schmidt-Trucksass (pa), JM Tschopp (p), A Turk (p), J Schwartz (e), A von Eckardstein
(cc), E Zemp Stutz (e).

“Scientific team at coordinating centers:”
M Adam (e), | Aguilera (exp), D Carballo (c), S Caviezel (pa), | Curjuric (e), J Dratva (e),
R Ducret (s), E Dupuis Lozeron (s), M Eeftens (exp), | Eze (e), E Fischer (g), M Foraster
(e), M Germond (s), L Grize (s), S Hansen (e), A Hensel (s), M Imboden (g), A Ineichen
(exp), D Keidel (s), A Kumar (g), N Maire (s), A Mehta (e), R Meier (exp), E Schaffner (s),
T Schikowski (e), M Tsai (exp)

(a) allergology, (c) cardiology, (cc) clinical chemistry, (e) epidemiology, (exp) exposure,
(g) genetic and molecular biology, (m) meteorology, (n) nutrition, (0) occupational health,
(p) pneumology, (pa) physical activity, (pd) pediatrics, (s) statistics
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