‘@_s’ Queen Mary

University of London

Non-exhaust Traffic
Emissions and Asthmatic
Arrways

Quantifying how brake wear and tyre particles affect lung function in

people with asthma through real-world exposure testing.

Prof Chris Griffiths and DrJames Scales

£ HEI ﬁ IMPERIAL

Health Effects Institute




Three Exposure Sites

@ Marylebone Road White City (A40) M Honor Oak Park

Busy road with stop-go traffic High-speed continuous traffic on Urban background location away
designed to maximize brake wear majortrunk road to enhance tyre from traffic sources, serving as the
particle exposure. and road wear exposure. controlreference site.
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Measurement Locations
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Measured airborne elements and relative contribution to sources
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Source appointed particulate matter
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Brake wear source apportionment time series
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By site differences: Primary outcomes

Site |  FEV1 Time Point: 1.25hr (N=33) FEV1 Time Point: 2.5hr (N=32) FEV1 Time Point: 29hr (N=32)

Coefficient 95% ClI P-value Coefficient 95% ClI P-value Coefficient 95% ClI P-value
Honor Oak

Park

Marylebone
- -0.09 -0.20 0.01 0.073 -0.07 -0.30 0.16 0.531 0.01 -0.07 0.10 0.747

White City -0.25 -0.04 0.005* -0.47 -0.01 0.042* —0.18 0.00 0.04*

_ IL6 (pg/mL) at 29 hours post exposure
_ Coefficient 95% ClI P-value

Honor Oak Park
Marylebone Road 38.46
White City 15.81

Ref Ref Ref

7.97 68.95
-12.72 44.35

0.013
0.277

Covariates in the model: Age, sex, asthma severity, allergic status and prior pollutant exposure.
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Spirometry, oscillometrv measurements by pollutant
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Spirometry, oscillometry measurements by pollutant source

TRW10 TRW2.5 BW10 BW2.5
14 [ 2- 1
S S S S [
w L 5 - W w
° L= ' 2 2
[ = - c 1_ = !
: = LU [ - :
S 7 dl S 0 ' S 'S S |
i i T £ ] b ﬂ : ® FEV
= £ .54 e o+ [ = 7] | 1
: . 8 | & T3 4 FC
z 2 17 P = |
O o S _4- o 1
1.5 g
2+ i
& & & &
@O Uy Uy w
¢ 4 (4 4 T - 4 4 5 g
© L= -] o -
- A % l - r -
3 g old | & 2 | 8
c 1 c J = | © c
@ - @ = v 0 ()
2 141 - 24 | 2
8 2 P =
O o O o
2 -2
\} \ \ N
" 14;5('3‘ ‘1.?50 ffso . :fo'(“ ,Lf)‘\ .-fso . 1@“& 11;)'(‘

Time from start of exposure

i HEl ' QueenMary TMPERIAL

Health Effects Institute University of London

Gawdy UNIVERSITY OF

) OXFORD




Key findmg: Differential effects by pollutant source

——

Tyre & Road Wear Next steps

Associated with reductions in FEV;and FVC, our
* Develop internationalnetworks to progress to large

primary outcome measures.
L ) epidemiological study

 Establish biomarkers ofexposure.
* Conductchamberbased exposure studies to explore

impacts without ambient confounding
Brake Wear

* Repeatexposuresin other vulnerable groups to

Significantly increased inflammation (IL6) and small confirm responses.

airway resistance (R5-R20) the day following exposure.
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Research described in this article was conducted under contract to the Health Effects Institute (HEI), an
organization jointly funded by the United States Environmental Protection Agency (EPA) (Assistance Award No.
CR-83590201) and certain motor vehicle and engine manufacturers. The contents of this article do not
necessarily reflect the views of HEI, or its sponsors, nor do they necessarily reflect the views and policies of the
EPA or motor vehicle and engine manufacturers.
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