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» Leonardo da Vinci wrote that blue haze formed from
materials emitted into the atmosphere from trees in 1550.

» Natural photochemical smog resulting from hydrocarbons
given off by living trees whose cause is still unknown.

The blueish color is assumed to co‘n'@

~ fine biogenic particles.

Source: http://www.atmosphere.mpg.de/




December, 1930 Meuse Valley, Belgium fog caused
60 deaths and widespread respiratory morbidity.

October, 1948 Donora, Pennsylvania smog episode,
in which 1000’s of people experienced adverse
respiratory problems and 18 deaths occurred.

London Fog of 1952 and 1962.



Great Smoke 1952
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60 years since the great smog of London - in pictures

On Friday 5 December 1952, a thick yellow smog brought the capital to a standstill for four days and is
estimated to have killed more than 4,000 people. London's air may appear much cleaner today, but is still
dangerously polluted. The coal pollution that caused the infamous 'pea soupers' has been replaced by
invisible pollution — mainly from traffic fumes — resulting in 13,000 early deaths each year in the UK and 4,300
in London

guardian.co.uk, Wednesday 5 December 2012 06.00 GMT
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AHA Scientific Statement

Air Pollution and Cardiovascular Disease

A Statement for Healthcare Professionals From the Expert Panel on
Population and Prevention Science of the American Heart Association

Robert D. Brook, MD; Barry Franklin, PhD, Chair; Wayne Cascio, MD:; Yuling Hong, MD, PhD;
George Howard, PhD; Michael Lipsett, MD: Russell Luepker, MD; Murray Mittleman, MD, ScD:
Jonathan Samet, MD; Sidney C. Smith, Jr, MD; Ira Tager, MD

Abstract—Aiar pollution 15 a heterogeneous, complex mixture of gases. liquids. and particulate matter. Epidemiological
studies have demonstrated a consistent increased nisk for cardiovascular events in relation to both short- and long-term
exposure to present-day concentrations of ambient particulate matter. Several plausible mechanistic pathways have been
described, including enhanced coagulation/thrombosis, a propensity for arrthythmias. acute arterial vasoconstriction,
systemic inflammatory responses, and the chronic promotion of atherosclerosis. The purpose of this statement is to
provide healthcare professionals and regulatory agencies with a comprehensive review of the literature on air pollution
and cardiovascular disease. In addition. the mmplications of these findings 1n relation to public health and regulatory
policies are addressed. Practical recommendations for healthcare providers and their patients are outlined. In the final
section, suggestions for future research are made to address a number of remaining scientific questions. (Circulation.
2004:109:2655-2671.)

Key Words: AHA Scientific Statements m air pollution m cardiovascular diseases m respiration
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Organic compounds
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Endothelial dysfuncticn

PM-mediated ROS
t BP
? Atherosclerosis

Blood

7 t Platelet aggregation

Brook et al., 2010,
Circulation.
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Systemic Oxidative Stress and Inflammation

Cellular inflammatory response (t activated WBCs, piatelets, MPO)
t Cytokine expressionfievels (¢ IL-15, IL-6, TNF-0)
7 t ET, histamine, cell microparticies, oxidized lipids; + anti-oxidants

. |
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t Adipokines t Clotting factors
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Metabolism insulin resistance, dysipidemia, impaired HDL function

ANS imbalance
TSNS / L PSNS
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Vasculature
Vasoconstriction
Endothelial dysfunction
Neural-mediated ROS
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Blood
t Platelet aggregation
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Environ Health Perspect 2012 Mar;120(3):367-72. doi: 10.1289/ehp 1103808,

Reducing personal exposure to particulate air pollution improves cardiovascular health in

patients with coronary heart disease.

Lanarish JE ", Li X, Wana 5, Lee W, Barnes G0, Miller ME, Cassee FE, Boon NA, Donaldson K, LidJ, Li L, Mills NL, Newby DE, Jiana L.

# Author information

Abstract
BACKGROUND: Air pollution exposure increases cardiovascular morbidity and mortality and is a major global public health concern.

OBJECTIVES: We investigated the benefits of reducing personal exposure to urban air pollution in patients with coronary heart
disease.

METHODS: In an open randomized crossover trial, 98 patients with coronary heart disease walked on a predefined route in central
Beijing, China, under different conditions: once while using a highly efficient face mask, and once while not using the mask. Symptoms,
exercise, personal air pollution exposure, blood pressure, heart rate, and 12-lead electrocardiography were monitored throughout the
24-hr study period.

RESULTS: Ambient air pollutants were dominated by fine and ultrafine particulate matter (PM) that was present at high levels [74 pg/m?
for PM(2.5) (PM with aerodynamic diamater <2.5 pm)]. Consistent with traffic-derived sources, this PM contained organic carbon and
polycyclic aromatic hydrocarbons and was highly oxidizing, generating large amounts of free radicals. The face mask was well
tolerated, and its use was associated with decreased self-reported symptoms and reduced maximal ST segment depression (-142 vs.
-156 PV, p = 0.046) over the 24-hr period. When the face mask was used during the prescribed walk, mean arterial pressure was
lower (93 £ 10 vs. 96 £ 10 mmHg, p = 0.025) and heart rate variability increased (high-frequency power: 54 vs. 40 msec®, p = 0.005;
high-frequency normalized power: 23.5 vs. 20.5 msec, p = 0.001; root mean square successive differences: 16.7 vs. 14.8 msec, p =
0.007). However, mask use did not appear to influence heart rate or energy expenditure.

CONCLUSIONS: Reducing personal exposure to air pollution using a highly efficient face mask appeared to reduce symptoms and
|mprnve a range of cardiovascular health measures in patients Wlth [‘.Drnnar‘,f heart dlsease Such interventions to reduce persnnal
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practical solutions to reduce mdividual exposure and protect susceptible persons are urgently required.
Therefore. we mvestigated the effects of a simple face mask intervention to reduce PM air pollution exposure
on measures of cardiovascular health in patients with coronary heart disease.

Methods Go to:

Subjects. One hundred and two patients were recruted from the Fuwai Hospital. Beymg. China. in March
2009. All patients were nonsmokers and had a history of coronary heart disease. Exclusion criteria were a
history of arrhythmia. severe coronary artery disease without revascularization. resting conduction
abnormality. digoxin therapv. uncontrolled hyvpertension. renal or hepatic failure, or an acute coronary
syndrome within the previous 3 months. Patients” medical histories were recorded from the case notes. and
baseline anthropometric and biochemical measures were performed on recruitment. All subjects gave their
written informed consent. and the study was reviewed and approved by the local research ethics committee.

Study design. Subjects attended the Fuwai Hospital or the ChaoYang Hospital mn Beyimng on two occasions.
with at least a week between visits (median time between visits was 9 days). between March and May 2009.
Each subject attended the same hospital on each visit. In a prospective randonized open blinded end pomt
(PR.OBE) crossover study. subjects walked for 2 hr between 0900 hours and 1100 hours along prescribed
city center routes [see Supplemental Material. Figure 51 (http://dx glesets i psbbbann 111 Beijing.

5t. Paul.

using a highly efficient face mask on one study visit but not the o

PM without affecting ambient gases. The mask has an expiration valve. complies with EN149:2001 FFP1
European Standard (Bnitish Standards Institute 2001). and has an assigned protection factor of 4 [1e.. it can
be wom in atmospheres containing up to four times the workplace exposure limit (WEL) as defined by the
UK. Health and Safety Executive (2011). [The WEL for respirable carbon particles (carbon black). 1s 3.5
mg.-"mi' over an 8-hr time weighted average.] Mask use was randomly assigned to the first or second visit
using balanced computer-generated randomization. In order to maximize the difference in PM air pollution
exposure, subjects wore the mask for 24 hr before the mask study day. in addition to wearing it during the 24
hr study day. and were given mstructions to wear the mask at all times while outdoors and as much as
possible when indoors. Subjects” activities after the prescribed walk were not restricted. and they were
mstructed to continue theiwr normal daily routines.
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Short Communication

Medical mask versus cotton mask for preventing respiratory droplet c:?n
transmission in micro environments -

Kin-Fai Ho?, Lian-Yu Lin®, Shao-Ping Weng €, Kai-Jen Chuang %&*

2 The Jockey Club School of Public Health and Primary Care, The Chinese University of Hong Kong, Hong Kong, China
b Department of Internal Medicine, Division of Cardiology, National Taiwan University Hospital, Taipei, Taiwan

© IHMED Fertility Center, Taipei, Taiwan

4 School of Public Health, Colleze of Public Health, Taipei Medical University, Taipei, Taiwan

¢ Department of Public Health, School of Medicine, College of Medicine, Taipei Medical University, Taipei Taiwan

HIGHLIGHTS GRAPHICAL ABSTRACT

L]

The COVID-19 outbreak has led to a
medical mask shortage around the
world.

« Cotton mask can reduce respiratory
droplet transmission in a bedroom or a
car. VS

= Mo significant difference between medi-

cal and cotton mask for droplet preven-

Medical Mask 3-Layer Cotton Mask

fion. 39.9% s Material Filtration Efficiency messje  86.9%
* Cotton mask cgu[d be a thE'l'IﬁEil SLIhSti.- Without mask concentrations: High {In-car/in-room: BG + 99,308/BG + 41,590 particles/cm?]
tute for medical mask. Witk s comcomraions '.::ul'm; ) 50+ 2579 st
. n-car NG, 5., BG + 2,859 particles/cm n-car MC, 0 BG + 3, particles/cr
* COttDl'I mQSk 15 WQShable ﬂnd reusabb' n-room NCp o, ¢ BG + 2,379 partdes/cm® In-room NC, 5, ¢ BG + 4,833 particles/em*

No significant difference

Background (BG) concentrations: Low
In-car background NC, . ;- 22,874 particles/om®
In-room background NC, ,, ,: 51,044 particlesfem?



Medical Mask 3-Layer Cotton Mask

VS

99.9% « MaterialFiItrationEfficiency» 86.4%

Without mask concentrations: High (In-car/In-room: BG + 99,308/BG + 41,590 particles/cm3)

In-car NC, o,.,: BG + 2,859 particles/cm? In-car NCy o,.1: BG + 3,579 particles/cm3
In-room NC, ,,.,: BG + 2,379 particles/cm? In-room NC, ,.;: BG + 4,833 particles/cm?

Background (BG) concentrations: Low

In-car background NC, , ;: 22,874 particles/cm?
In-room background NC, ,,_,: 51,044 particles/cm?
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Aerodynamic analysis of SARS-CoV-2intwo
Wuhan hospitals

https:/doi.org/10.1038/s41586-020-22T1-3  Yuan Liu™®, Zhi Ning®*=, Yu Chen'*=, Ming Cuo"*, Yingle Liu’, Nirmal Kumar Gali%, Li Sur?,
= =& | 1 s& ]
Received: 14 March 2020 Yusen Duan®, Jing Cai®, Dane Westerdahl®, Xinjin Liu', Ke Xu', Kin-fai Ho®, Haidong Kan**,

Qingyan Fu*™® & Ke Lan'=
Accepted: 20 April 2020
Published online: 27 April 2020

Theongoing outbreak of coronavirus disease 2019 (COVID-19) hasspread rapidly on a
E'ﬂhﬂﬂkfﬂ' updatas global scale. Although it is clear that severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is transmitted through human respiratory droplets and direct contact,
the potential for aerosol transmission is poorly understood' ™, Here we investigated
the aerodvnamic nature of SARS-CoV-2 by measuring viral RNA in aerosols in different
areas of two Wuhan hospitals during the outbreak of COVID-19 in February and March
2020. The concentration of SARS-CoV-2 RNA in aerosols that was detected inisolation
wards and ventilated patient rooms was very low, but it was higherin the toilet areas
used by the patients. Levels of airborne SARS-CoV-2 RNA in the most public areas was
undetectable exceptin two areas that were prone to crowding: this increase was
possibly due toindividuals infected with SARS-CoV-2in the crowd. We found that
somme medical staff areas initially had high concentrations of viral RNA with aerosol
size distributions that showed peaks in the submicrometre and/or supermicrometre
regions; however, these levels were reduced to undetectable levels after
implementation of rigorous sanitization procedures. Although we have not
established the infectivity of the virus detected in these hospital areas, we propose
that SARS-CoV-2 may have the potential to be transmitted through aerosols. Our
results indicate that room ventilation, open space, sanitization of protective apparel,
and proper use and disinfection of toilet areas can effectively limit the concentration
of SARS-CoV-2 RNA in aerosols. Future work should explore the infectivity of
aerosolized virus.,
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International Journal of Hygiene and Environmental Health 218 (2015) 319-323
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Effects of commuting mode on air pollution exposure and @ —

cardiovascular health among adults in Taipel, Taiwan

Wen-Te Liu®", Chih-Ming Ma®, L.-Jung Liu9, Bor-Cheng Han®¢, Hsiao-Chi Chuang®°,
Kai-Jen Chuang®"*

2 Division of Pulmonary Medicine, Department of Internal Medicine, Shuang Ho Hospital, Taipei Medical University, Taipei, Taiwan

b School of Respiratory Therapy, College of Medicine, Taipei Medical University, Taipei, Taiwan

t Department of Cosmetic Application and Management, St. Mary's Junior College of Medicine, Nursing and Management, Yilan, Taiwan
4 Department of Nursing, Cardinal Tien College of Healthcare & Management, New Taipei City, Taiwan

¢ School of Public Health, College of Public Health and Nutrition, Taipei Medical University, Taipei, Taiwan

[ Department of Public Health, School of Medicine, College of Medicine, Taipei Medical University, Taipei, Taiwan

ARTICLE INFO ABSTRACT
Article history: The association between traffic-related air pollution and adverse cardiovascular effects has been well
Received 12 November 2014 documented; however, little is known about whether different commuting modes can modify the effects

Received in revised form of air pollution on the cardiovascular system in human subjects in urban areas with heavy traffic. We

igcgeiggig ?253;4 2015 recruited 120 young, healthy subjects in Taipei, Taiwan. Each participant was classified with different

P v commuting modes according to his/her own commuting style. Three repeated measurements of heart
X i rate variability (HRV)indices {standard deviation of NN intervals (SDNN) and the square root of the mean
Aiefrgljust.ion of the sum of the squares of differences between adjacent NN intervals (r-MSSD)}, particulate matter with
Traffic an aerodynamic diameter =2.5 pm (PM3z5), temperature, humidity and noise level were conducted for
Particulate matter each subject during 1-h morning commutes (0900-1000 h) in four different commuting modes, including

Subway a1717electric.arll}%.lr powered sybway, a ggs—powered burs, a gasoling—powe;edﬁsgrr,rar!d waLking. Lingar {nixedf
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Air pollution exposure

Subway Bus Car Walking ANOV.
p-valu
Sex, no
Male 16 15 13 14 -
Female 14 15 17 16
Age, year
Mean£SD 21.24+0.8 21.3 +0.8 21.2+0.7 21.4+09 0.89
Range 19-24 19-24 19-24 19-24
BMI, kg/m?
Mean £SD 228+1.8 23.0+1.7 221+1.8 229+1.6 0.91
Range 18.9-24.1 19.1-24.7 18.8-23.5 19.4-23.1
PMyg, pg/m?
Mean=+SD 31.5+12.0 39.6+15.8 3434126 50.2+21.2
IQR 17.8 24.8 224 26.4 <0.05
Range 15.2-50.2 20.1-60.8 21.9-62.8 23.4-99.8
No 1080 1045 1069 1080
PMzs, pg/m
Mean+SD 223469 3224124 2924113 421+18.2
IQR 139 19.2 17.1 28.7 <0.05
Range 7.6-42.1 10.2-53.9 9.8-46.2 18.5-88.1
No 1080 1023 1002 995
TVOCs, ppb
Mean £SD 55.2+18.2 77.5+41.8 69.1+36.8 100.5+32.8
IQR 23.2 429 374 721
Range 21.0-78.6 31.0-139.8 26.0-110.2 52.5-210.2
No 1080 Q92 1018 Q43




HRYV index

Subway Bus Walking ANOVA
p-value

Temperature, °C
Mean +SD 237413 239+14 231+1.1 223418 0.82
Range 20.3-24.2 19.8-25.5 19.6-24.3 18.2-23.1
Relative humidity, %
Mean +SD 69.4+1.7 72.0+1.6 65.8+0.9 69.1+1.5 0.67
Range 61.1-70.8 64.0-77.5 58.2-71.4 60.1-83.0
Noise, dBA
Mean £ SD 66.0+7.8 725+11.3 63.1+£8.6 81.2+125 <0.05
Range 58.4-81.9 63.5-97.2 51.1-84.3 76.2-110.7
Logip SDNN, msec
Mean +SD 1.91+0.22 1.69+0.18 1.79+0.13 1.48+0.29 <0.05
Range 0.95-2.43 0.81-2.10 1.10-1.75 0.65-1.98
Logig r-MSSD, msec
Mean +SD 1.61+£0.23 1.29+0.29 1.44+0.21 1.02+0.18 <0.05
Range 0.53-2.17 0.61-1.88 0.51-2.13 0.43-1.87




FR R iE

NN =

LS iEiES8E

2015/03/0213:22 Fi5 -

8278 - 2015/03/0212:35 EHEFH

it




ZWNBIKFLERTE







OnlineOpen

JUSWIBSILIBADY

« Go to old article view

INDOORIN[: |

International Journal of Indoor Environment and Health

xplore tf s j nal > i
Explore this journa Advertisement

Health
Science
Reports

Open Acces:

Review Article

Health benefits of particle filtration
W. J. Fisk &

First published: 21 March 2013 Full publication history

View issue TOC
Volume 23, issue 5
October 2013
Pages 357-368

DOI: 10.1111/ina.12036  View/save citation

Cited by (CrossRef): 20 articles ¢ Check for updates

Citation tools ¥
© O

& W.). Fisk
Indoor Environment Group
Lawrence Berkeley National Laboratory
1 Cyclotron Rd. 90R3058
Berkeley
CA ©4720, USA
Tel.: 510 486 5910
Fax' 510 486 A58




Abstract

The evidence of health benefits of particle filtration in homes and commercial
buildings is reviewed. Prior reviews of papers published before 2000 are summarized.
The results of 16 more recent intervention studies are compiled and analyzed. Also,
reviewed are four studies that modeled health benefits of using filtration to reduce
indoor exposures to particles from outdoors. Prior reviews generally concluded that
particle filtration is, at best, a source of small improvements in allergy and asthma
health effects; however, many early studies had weak designs. A majority of recent
intervention studies employed strong designs and more of these studies report
statistically significant improvements in health symptoms or objective health
outcomes, particularly for subjects with allergies or asthma. The percentage
improvement in health outcomes is typically modest, for example, 7% to 25%.
Delivery of filtered air to the breathing zone of sleeping allergic or asthmatic persons
may be more consistently effective in improving health than room air filtration.
Notable are two studies that report statistically-signiﬂcant improvements, with
filtration, in markers that predict future adverse coronary events. From modeling, the
largest potential benefits of indoor particle filtration may be reductions in morbidity
and mortality from reducing indoor exposures to particles from outdoor air.

» Continue reading full article
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“The Living Room Plant” “The Bedroom Plant” “The Specialist Plant”
Areca Palm Mother-in-law's Tongue Money Plant

(Chrysalidocarpus lutescens) (Sansevieria trifasciata) (Epipremnum aureum)
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Indoor smoke from household use
of solid fuels, 0.5%

\ Unsafe sex, 3%
Physical inactivity, 2%

Contaminated injections in
health-care settings, 2%

Overweight and obesity, 2%
Urban air pollution, 1%
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PM or constituents

in the circulation

UFP, soluble metals
Organic compounds

|

Vasculature
P AT

Endothelial dysfuncticn

PM-mediated ROS
t BP
? Atherosclerosis

Blood

7 t Platelet aggregation

Brook et al., 2010,
Circulation.
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Systemic Oxidative Stress and Inflammation

Cellular inflammatory response (t activated WBCs, piatelets, MPO)
t Cytokine expressionfievels (¢ IL-15, IL-6, TNF-0)
7 t ET, histamine, cell microparticies, oxidized lipids; + anti-oxidants

. |

ACLE Phase SO0
t Adipokines t Clotting factors
(PAL1, Resistin) - Fibrinogen, CRP
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“MW: Infamed lver
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Vasculature Endothalial call dysfunction/vasoconstriction, tROS
Atheroaclerosis prograssioniplagque vuinerability
t Thrombogenect. /4 g. tissue factor)

Metabolism insulin resistance, dysipidemia, impaired HDL function

ANS imbalance
TSNS / L PSNS

!

Vasculature
Vasoconstriction
Endothelial dysfunction
Neural-mediated ROS
t BP

Blood
t Platelet aggregation

Heart
# HRV
t Heart rate
t Arrhythmia potential
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