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Death From Urban air Pollution
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THE TRUE STORY OF A SERIAIS = ERERS
THE GREAT LONDON SMOG,

AND THE STRANGLING OF A CITY
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ETPM1310529 Hampstead Health, London, England: December 8, 1952. The great smog blanket - mixture of smoke and fog that s said to be costing £2,000,000 a day - thickened to what was described as the worst
€ blackout of London for 25 years . This picture was taken by a pond on Hampstead Heath. ©@TopFoto/ The Image Works ~ NOTE: The copyright notice must include "The Image Works™ DO NOT SHORTEN THE NAME
K5 OF THE COMPANY ©TopFoto/ The Image Works



\ London Smog, 1952

A19521 12b 59w - Ep YJuU [T
Av MW 12000y}, vy
i v Md4ooa (k & & 70AWY R

D 281Wy i 2444}y |
77U )
i d800AYL, 21 b, e %
(oyT 'y = )
A4

Dr. Pin Kuei Fu



XN World Health
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https://www.who.int/airpollution/en/
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Health and Environment Linkages
Initiative (HELI) N

A HELI is global effort by WHO and UNEP to support
action by developingountry policymaker®n
environmental threatsto health.
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The aim and scope of the Health and
Environment Linkages Initiative (HELI)

AHELI aims t@nsurethat environment and
health consideration@re given theimproper
welght in decisions, particularly in the
context of economic development.

A Y
é\\a World Health The WHO/UNEP Health and Environment Linkages Initiative
/Y Organization ISBN 978 92 4 156372 7 (NEMssification: WA 30.5)



The aim and scope of the Health and
Environment Linkages Initiative (HELI)

AHELBddressegargeted gapsin knowledge
andtools needed for more effective
Integration of environment and health issues$
Into decision making

@“\3 World Health
W

Organ|zat|0n The WHO/UNEP Health and Env@r_onment Linkages SI)nitiative
ISBN 978 92 4 156372 7 (NtMssification: WA 30.5)



The aim and scope of the Health and
Environment Linkages Initiative (HELI)

AThe initiative is designed primarily tonform
the decisiommaking processather than
generate scientific knowledge.

The WHO/UNEP Health and Environment Linkages Initiative

@“\3 World Health
) Hea

Organization ISBN 978 92 4 156372 7 (NtMssification: WA 30.5) 10



Environmental burden of disease
as % of total disease burden
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Based upon data in Smith, KR, Corvalan, C, Kjellstrom, T (Epidemiology, 1998,
—__ | No data s
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£ World Health Organization 2005. All rights reserved.

Epidemiology, 1999, 10 (5): 573-84




WHO: Environmental risks
of disease for 192 countries

@1\\‘\\; World Health
Y

Organization The WHO/UNEP Health and Environment Linkages Initiative
7 ISBN 978 92 4 156372 7 (Nthssification: WA 30.5)






Deaths from indoor smoke from solid fuels
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IAP deaths/million
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- 200 - 300 Estimates by WHO sub-region for 2000 (WHO World Health Report, 2002).
300 - 400 The boundaries shown on this map do not imply the expressionof any opinion whatsoever on the
- part of the World Health Organization concerning the legal status of any country, territory, city or area
- 400 - 610 or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps
No Dat represent approximate border lines for which there may not yet be full agreement.
[ NoData © WHO 2005. All rights reserved.
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WHO Global Ambient Air Quality
Database (update 2018)

A Air pollution affectsall regions of the world
A Populations ifow-income citiesare the most
Impacted

I 97%o0f cities inlow- and middle- iIncomecountriesdo
not meetWHO air quality guidelines

A However, inhigh-income countries that percentage
decreases 1@9%

@v World Health
ﬁg_\_ﬂ;"Organlzatlon

_ https://www.who.int/airpollution/data/cities/en/ 16
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AIR POLLUTION - THE SILENT KILLER

REGIONAL ESTIMATES ACCORDING
TO WHO REGIONAL GROUPINGS:

Over 2 million

in South-East Asia Region

Over 2 million

in Western Pacific Region

Nearly 1 million

in Africa Region

About 500 000

deaths in Eastern Mediterranean Region

“~_g  About 500 000

deaths in European Region

More than 300 000
in the Region of the Americas

74
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Industry, Power lslants, Sewage Treatment
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Primary pollutants

Carbon monoxide
co
Nitric oxide
Sulphur dioxide NO
SO2
Nitrogen dioxide

Ammonia NO2

NH3 Particulates
(PM)
Volatile organic compounds

Secondary pollutants

Sulphur trioxide Nitric acid
SO3 HNO3

Sulphuric acid B
HS04 Hydrogen peroxide
H202

Ozone
Ammonium O3 Particulates
(PM)




PM,, and PM, ; particle size

€ PM, .

Combustion particles, organic
compounds, metals, etc.
< 2.5 ym (microns) in diameter

Human hair
50-70 pm
(microns) in diameter

@ PrM,,

Dust, pollen, mold, etc.
< 10 ym (microns) in diameter
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Fine beach sand
90 um (microns) in diameter
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(PMyo) (PM, 5)
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Secondary Air Pollutant#

WO,

HNOs
Nitric acid

Photochemical smog
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Poison in the air we breathe

(3) Travels deep into
«— Actual size of afvesllsas
a human hair Alveoli
'. (5
: ‘ !‘ d Py
-\ ~ ¥_\\ \v‘"g

Human hair enlarged

/& < Fine particulate once in the blood

stream trace
matter (PM2.5) (2)Enters metals can cause
Size comparison interior Pulmonary  cancer and even
to hair airways vein geneticillness in
later generations
Trachea
PM2.5 pollution level
U Can be five
5 or six times
higher in
China
5 Trace metals level
Trace metals frequently
found in China’s air
pollution include copper, .= Sar;(t)) ¢
magnesium, lithium, 23 times
nickel, cobalt, arsenic, higher in
selenium and zinc China
27
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Toxic effects

Brain
Unborn children whose mothers live in
polluted areas have smaller heads and
adults have brains 2-3 years "older”
than those in cleaner places and are
more likely to develop dementia

Asthmalairways
Children and adults are more
likely to develop asthma and
suffer from wheezing

Lungs
Lung capacity declines faster in
people living near busy roads
while there are four times as
many children with problems in
polluted areas

Heart and blood vessels
Heart attacks and strokes are more

likely in people exposed to
pollution and even children have
higher blood pressure

Diabetes

Adults living near busy roads
are more likely to develop
diabetes and children have
higher insulin resistance

Cancer

Adults are 20 per cent more
likely to get lung cancer in
polluted area and there is
limited evidence of an
increased risk of

Source: Royal College leuka2emiz in children

of Physicians




DEATHS LINKED TO OUTDOOR
AND HOUSEHOLD AIR POLLUTION

7 m i I I IO n people die prematurely every year
from air pollution - both household and outdoor.
Among these deaths:

>4 V¥ Pneumonia
_ 20% . o
m EB ™ 24%

S from ischaemic

heart disease
. ¥ COPD
S obstructive pulmonar
disease (COPD)
rom lung cancer L
uNg Ce

- : ¢ World Health
CLEAN AIR FOR HEALTH #HAIrPollution R Y izati
Dr.  https://www.who.int/airpollution/data/cities/en/ e wnganization




AIR POLLUTION’S YEARLY HIT LIST:

1.8 million deaths due to
lung disease and cancer.

Let’s stop this invisible killer.

THE

INVISIB

Air pollution may not always

ow o

o o

29% 24%
OF DEATHS FROM OF DEATHS FROM
LUNG CANCER STROKE

BREATHELIFE.

Clean Air. Healthy Future.
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Clean air. Healthy future. ¢ Organization il
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AIr pollution: complex triggers of disease

Indoor Air Pollution

Major Sources:
-  Solid Fuel Combustion -
- Cigarette Smoke

- Poor ventilation

- Household Processes -

—

- LBW

- IUGR

-  Preterm birth

- stillbirth

- MNeural Tube Defects

- Anthropomorphic
Measure Reductions

Birth: - — — _ __}

J
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Adverse Health Effects

~

Outdoor Air Pollution

Major Sources:
Motor Vehicles
Industrial Processes
Forest Fires
Biomass Combustion

—_—

,l / e
x e = —>» Adulthood:
— ==  Farly Life: — " - Stroke
Asthma - Cardiovascular
Upper Airway Irritation Dysfunction

Cardiovascular Dysfunction
Respiratory lliness
Development

Insulin Resistance

J

- DA Damage
- Chronic Bronchitis
- Respiratory lliness

.

J

Am JPhysioHeart Circ Physiol. 2014 Aug 15;307(4):HA6.7

33



AIr pollution during pregnancy and

lung developmentn the child

Environment

Mother Placenta-Fetus

systemic inflammation

J

endothethial changes

pollutant

|

oxidative stress

Newborn

birth weight

|

N

v

\
smaller placenta /
impaired transport of O2
and nutrients

N

NN

immune system

vV

lung function

direct effect of nanoparticles

NN

/A

[ morbidity l

epigenetic changes
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ALLERGIES AND THE ENVIRONMENT (M HERNANDEZ, SECTION EDITOR)

Effects of Long-Term Exposure to Traffic-Related Air Pollution
on Lung Function in Children

Lung Growth

over the entire age-range sug

- Possibly stronger effects in
children with asthma.

= Long-term effects into adulthood
of childhood exposure still unknown.

* Further studies of effects on small
airway function is warranted. ’

2 Small airway diseast

Dr. Pin Kuei Fu CurrAllergy Asthma Rep. 2017 Jun;17(6):41. >



Global, national, and urban burdens of paediatric asthma
incidence attributable to ambient NO, pollution: estimates
from global datasets

Pattanun Achakulwisut, Michael Brauer, Perry Hystad, Susan C Anenberg

A Aim:
I To estimated the annual global numberradfw paediatric
asthma caseattributable to NO2 exposure.

A Methods:

I Obtained2015 countryspecific and aggroup-specific
asthmaincidence rates for 194 countries

I Estimated theNO2attributable burden of asthma incidence
In children aged 418 years 194 countries/ 125 cities

_ _ Lancet Planet Health. 2019 Apr;3(4).e¥56/8. 36
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PopulationrweightedNO?2 concentrations|

Concentrations (ppb)
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_ _ Lancet Planet Health. 2019 Apr;3(4):ed86/8. 37
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Number ofnew asthmacases
due to NO2 exposure

C Percentage of new asthma cases due to NO, exposure

Annual percentage attributable to NO,

Jo-5 [ 21-25
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_ _ Lancet Planet Health. 2019 Apr;3(4):ed86/8. 38
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TNe (550/10 )) "He  €e (460/10 )
F1 €(450/10 )y (420/10 )

(95% UI) incidence (95% Ul)
High income
Australasia 12 (5-2-15) 170 (77-230) 8-7% (3-8-11)
High-income Asia Pacific 97 (46-120) 300 (140-370) 25% (12-32)
High-income North America 270 (120-340) 310 (140-400) 19% (8-5-24
Southern Latin America 56 (26-72) 290 (130-370) 18% (8-4-23)
Western Europe 150 (70-200) 190 (85-240) 17% (7-8-22)

_ _ Lancet Planet Health. 2019 Apr;3(4).e¥56/8. 39
Dr. Pin Kuei Fu



& COPD

Dr. PinKuei Fu



International Journal of COPD Dove

REVIEW

Particulate matter air pollution exposure: role

in the development and exacerbation of chronic
obstructive pulmonary disease

A Strong epidemiological evidence suggests thqiosure to

PM air pollutioncausesxacerbations of COPi2sulting In
iIncreased morbidity and mortality.

A Ineffective clearance of this PM could cayseticle
retention in lung tissuesresulting in a chronic, lograde
iInflammatory response that may be pathogenetically
Important in bothexacerbationandprogression

Dr. Pin Kuei Fu International Journal of COPD 2009:4 383



Lymphoid tissue
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Table | Key studies in the role of particulate matter in the development and progression of CO F'D|

Epidemiological evidence
Author(s)
Schikowski et al'®

Liu et al'®
Viegi et al®!
Dockery et al®

Torres-Duque et al®

Sunyer et al'

Sint et al®

Alveolar macrophage (AM) response to PM

van Eeden et al
Oberdorster et al™
Morrow="

Lung inflammation in response to PM
Churg et al™

Montano et al®
Risom et al®

Li et al®?

Study description

affic apd industrial sources resulted in
COPCNand poorer respiratory health

Significant association between prevalence of COPD and biomass fuel for cooking in
rural China

Exposure to PM by internal combustion and industrial emissions recognized as significant

contributors to exacerbation of COPD

Relationship between increased levels of air pollution and mortality and morbidity rates
from respiratory diseases

Indoor air pollution from the combustion of biomass fuels related to respiratory diseases

Effect of acute increase in urban air pollution on respiratory health and what factors
could attribute to this effects

COPD patients have an increased sensitivity to PM and should reduce their exposure to

PM whenever possible

Exposure of lung macrophages to atmospheric particles influences their phagocytic
activity and pro-inflammatory responses

Suggests a duel role of lung macrophages exposed to PM: both preventing and contribut-
ing to chronic lung injury

Reviews possible mechanisms as to how dust overloading can compromise the phago-
cytic and chemotactic ability of AMs

Particulate matter activates MF-KB in tracheal epithelial cells

Increase MMP activity in macrophages exposed to wood smoke, suggesting subsequent
emphysematous destruction

oxidative stress-induced DINA damage

PM induces HO-1, key marker for oxidative stress resulting in structural damage of

Particulate matter induc
which PM can be harmful

q is an important ways in

mitochondria




Fine particulate matter in acute
exacerbation of COPD

Lei Ni'-%23, Chia-Chen Chuang™* and Li Zuo"**
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Dr. Pin Kuei Fu Front Physiol. 2015 Oct 23;6:294



