Improving in-home stand-
alone air filtration for
ultrafine particle exposure
and health
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Growing evidence for associations of UFP
with adverse health outcomes
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HEPA air filtration Interventions

2015 Los Angeles city ordinance requires high grade
filtration in near-highway homes and schools (1)

Mechanical ventilation filtration can reduce indoor UFP
(2,3), but more difficult to reduce UFP in low-income
households without mechanical ventilation (4,5)

To date, few studies testing the health benefits of reducing
iIndoor UFP from traffic (6,7,8).

http://clkrep.lacity.org/onlinedocs/2015/15-1026_ORD_184245 6-4-16.pdf
Stephens, 2013. Indoor Air.

Polidori, 2013. Indoor Air.

Padro-Martinez, 1994. Atmospheric Environ.

Batterman, 2012. Indoor Air.

Brauner, 2008. Am J Respir Crit Care Med.

Padro-Martinez, 2015. Int J Environ Res Public Health.

Brugge, 2017, Building and Environment



Randomized Cross-Over Study Design

HEPA Filtration Sham Filtration

Sham Filtration HEPA Filtration

N N R Days
0 21 42

Homes were run as randomized pairs. "\ Blood draw and survey

Residents are their own control; therefore minimizing confounding.

Participants had to be at least 40 years old, non-smoking and not allow
smoking in their homes, which had to be within 200m of 1-93.



Study 1: Somerville public housing

Public housing development next to Interstate 93 (~150,000 vehicles per day)
in Somerville, Massachusetts, USA. 21 participantsin 20 homes.

Padro-Martinez et al. International Journal of Environmental Research and Public
Health, 2015, 12: 7814-7838. FUNDED bt US Housing and Urban Development



Study 2: Boston Puerto Rican Health Study
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Equipment and Filters

Sham Filter

HEPA Filter

HEPAIR, Air Filtration Unit
(Air Innovations, Inc.) .



Apartment Blueprint & Set Up

CPC; TSI Model
3783, d50 7 nm,
maximum

detectable ‘
particle>3 ym J!

I .

For this apartment the window in which the HEPA unit was installed faced the
highway. Unit was within 100m from the highway.



Particle Number Concentration —

by Filter Group and Order

(a) Sham 0-21 d, HEPA 21-42 d (b) HEPA 0-21 d, Sham 21-42 d
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Filter order does not seem to have an impact on particle reduction.
In apartments 1-11 (sham first group) consistent particle reductions were
observed compared to apartments 12-20 (HEPA first group).
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% reduction in PNC % Indoor Spikes
Undooﬂ

Part|C|pant ID Total
43% 15.9%

86% 9.0%
StUdy 2. 10.3%

Reduction [ENNN s 5.7%
pos  REZ 11.4%
by HEPA I 9% 6.4%

49% 8.3%
54% 6.6%
41% 10.8%

» 16.7%

56% 15.1%

EER 77 11.6%
ZER 52% 10.9%
ECR 69% 9.8%
82% 8.2%
(ZER 76% 8.3%
P20 0 AR 14.1%
59% 7.8%
P2 EE 8.6%
ZEN 77% 11.9%

33% 8.7%

9.1%

3% 12.1%




Sham reduces
PNC
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No consistent or statistically significant
trend in biomarkers
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Lessons (new grant proposal):

1) Need larger sample sizes

2) Need a wash out period

3) Sham filtration?

4) Window opening — focus on cold months
5) Have to assess indoor sources

6) Health of participants

/) Personal exposure/time activity

8) Measure multiple PM types
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Lessons from in-home air filtration intervention trials to reduce urban \!) Coeetark
ultrafine particle number concentrations

Doug Brugge™"™“", Matthew C. Simon®, Neelakshi Hudda“, Marisa Zellmer®, Laura Corlin®,
Stephanie Cleland®, Eda Yiqi Lu”, Sonja Rivera®, Megan Byrne®, Mei Chung®, John L. Durant

We are seeking to do a large intervention trial
iIncorporating lessons we learned



Doy Brugge
Particles in the Air
‘Thee Dezaliest Pl tanis Oree Ton Brenthe Brery Dy

The Deadliest Pollutant is One
You Breathe Every Day

By Doug Brugge
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https://www.springer.com/us/book/9783319895864



Thank you
Any questions?



CRP, mg/L

MNet Difference %o
Study Obs in CRP (95% CI) Weight
I
|
BPRHS 23 : -2.36 (-655, 1.83) 2090
|
Somerville 20 —:-—— 063 (-278, 1.52) 7910
|
|
Overall (l-squared = 0.0%, p = 0.471) <; 099 (-291, 0.92) 100.00
|
Meta '
|
MNOTE: Weights are from random effects analysis |
T T T T I T T T
) -8 -6 -4 -2 o] 2 4 8
analysis of L6, pg/mL
° Met Difference %%
Study Obs in L6 (95% CI) Weig ht
otln stuaies '
|
BPRHS 23 —‘—:—— -0.42 (-1.36, 0.52) 7078
|
Somerville 20 : 0.53 (099, 2.08) 2922
|
|
Overall (l-sguared = 7.5%, p = 0.298) < -0.14 (099, 0.71) 100.00
|
|
|
MOTE:: Weights are from random effects analysis |
T T T ! T T T
-3 -2 -1 0] 1 2 3
Favor HEPA Favor Sham
TNF, pg/mL
MetDifference in Yo
Study Obs TNF-alpha {95% Cl) Vi ight
BPRHS 23 157 22 (-263 45, 577.88) 27 85
Somemwille 20 56.72(-204.84_, 318 .07) 7215

MOTE: Weights are from random effects analysis

|
|
I
|
|
|
|
|
|
Overall {l-squared = 00%, p=0631) < | 84.71 (-137.29 306 71) 100.00
|
|
|
|
|
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