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Lancet Commission on Pollution and Health

wPollution is the leading QP7 N |
e nVi ro n m e n tal Cau Se Of is the worldslggar!ne!lalcqsetof!sganmmn death
disease and premature death
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Nearly 92 percent of poliution-related deaths occur in low-income
andmlddle Income countries. Children faca the highest risks

s 5 |n utero and In early chichood
Isability, premature death, as well as

rming potential

9 million premature deaths.

wAccounts for 16% of all e —————— !
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wEXposure to contaminated air, o m»
water, and soil across the life o N
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6. ofgl put, In the United States, investment in neglected by s
poliution contral has returned $200 bilon each year sinca 1990 (§6 trilion tota) funding agencies
The claim that poliution control stifies sconomic growth and that poor countries .
must pollute to grow s false worldwide.

wCost of inaction is high, while
solutions yield economic gains

International d
ioritize tunding for pollution planning, Interventions, and researe

Peoplo affected by polluliun
sghborhood and o clwith help

Landrigaret al., Lancet, 2017 e NN
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23%oo0f all global deaths are linked to the environment
T 0K OQa 1ANERnitHoK Heéathsa year

WHERE IS IT HAPPENING" :

3.8 million

in South-East Asia Region

3.5 million

in Western Pacific Region

2 2 mllllon
in Africa Regiol

% — 9 14m|Il|on
‘f difiay

854 000
lediterranean Region
8 7 000

Low- and middle-income countries bear the
greatest share of environmental disease.

Adapted from WHO National Institutes of Health
P U.S. Department of Health and Human Servic
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Children are Especially Vulnerable

Environmental exposures start in
the womb, and can have effects
throughout life.

Each year 1.7 million deaths of children under 5
are linked to the environment.

570 o o o Respiratory infections,
L ] deaths including pneumonia

360,000 deaths _ Diarrhoea

Neonatal conditions,
including prematurity

200,000 deaths Unintentional injuries,
+ such as burns, drowning

goosooo deaths ] Malaria

270,000 deaths

%\% World Health Reducing environmental risks could

7% Organization prevent a quarter of these deaths.

Adapted from WHO
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Environmental Exposures of Interest
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How the Environment Impacts Our Health

AIR POLLUTION
including indoors and
outdoors

INADEQUATE
WATER, SANITATION

and hygiene
CHEMICALS

and biological agents

@

RADIATION

ultraviolet and ionizing COMMUNITY

{@ World Health NOISE
{2 Organization

OCCUPATIONAL

CLIMATE
CHANGE

BUILT
ENVIRONMENTS

including housing
and roads

AGRICULTURAL
PRACTICES

including pesticide-use,
waste-water reuse

Adapted from WHO
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Multiple Chemical Exposures
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Il Cotinine

B Metals

[ OC pesticides
[ PBDEs

Bl PAHs

Il Phthalates

Pregnant women (n = 54; each vertical bar is one study participant)

Woodruff, Zota, & Schwartz, Environ Hedtdrspect 2011
Slide courtesy oA. Zota
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Effects of Developmental Exposures are Lifelong

) £=n 'fi‘ ﬂ‘ 28s [’i‘i]

Gestation Childhood Puberty Reproductive Middle Later
life life life

Early life is a time of vulnerability to environmental exposures,
but it also presents an opportunity to intervene to prevent diseas

National Institutes of Health
U.S. Department of Health and Human Servic
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The Complexities of Documenting Exposures

Classes Sources
Physical, Air, Water, Soil,
Chemical, Food, Consumer
Biological, Products,
Psychesocial Medicines

Targets Places
Lungs, Neuro, Home, School,

Skin, GI: Health and Work,

Community, City,

through Disease State, Region

biological
pathways

Time
Fetal, Child,
Adolescent,
Young Adult,
Adult, Elderly

Contact
Skin, Lungs, Diet

Blood/
Tissues/
Organs

Populations
and
Individuals

Built Environment,
Activities, Behavior

Community

Region / Ecosystem
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Global Environmental Health (GEH) at NIEHS

wNIEHS recognizes that
environmental health problems
transcend national boundaries

wThe NIEHS GEH program
supports research, education,
research translation, and
training and capacity building
In foreign countries

wOverarching goal to reduce
environmental health
disparities and help vulnerable
populations around the world
live healthier lives

National Institutes of Health
U.S. Department of Health and Human Servic
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GEH Focus Areas

Research Training and
Research : 11ng and
Translation Capacity Building
w Health effects and w Translate research w Support international
exposure assessment resultsinto training programs

iInformation leaders,

w Special emphasis on decision makers, and

w Partner with

gﬁﬁu,l,a}ﬂﬁ?jriggfn‘“é individuals can use to international
countries improve health institutions
w Support GEOHealth

Program to build
research capacity

National Institutes of Health
U.S. Department of Health and Human Servic
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GEH Research Focus Areas

Climate Cookstoves

EWaste

Change Health and

Household
Air Pollutio

Oceans Training
and and

Human Capacity

Health Building

National Institutes of Health
U.S. Department of Health and Human Servic



Current GEH Study Locations
As of March 2018

S

No
Faroe Islahds

A Den >~.
Netherlandsga

o
M‘ Jamaica
El Salva % L

1] 1-5 Projects
[[] 6-9 Projects
[ ]10-13 Projects
[]14-19 Projects
I 20+ Projects

ya
Seychelles
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Current GEH Research: Exposures Studied

Metals 51
Air Pollutants
Mixtures
Other

Pesticides

Chlorinated Compounds
Hormonal Mimics / Hormones 13
Fluorinated Compounds

Nutrition / Diet
Psychosocial Stres

Supplements

10

Herbicides / Fungicides

Extreme Weather / Climate Chang
Pharmaceuticals

Infectious Agents

0 10 20 30 40 50 60
Number of Projects

National Institutes of Health
U.S. Department of Health and Human Servic
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Current GEH Research: Metals Studied

Arsenic
Lead
Manganese
Mercury
Cadmium
Chromium
Zinc

Nickel

Copper

0 5 10 15 20 25 30

Number of Projects

National Institutes of Health
U.S. Department of Health and Human Servic
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Current GEH Research: Health Outcomes Studied

Neurological / Cognitive 35

Metabolic
Cardiovascular 15
Respiratory 12
Immune 10
Thyroid Dysfunction 8

Cancer 6

Birth Outcomes 6
Reproductive 5

28

Microbiome 5
Morbidity / Mortality 4
Kidney 4
Liver 3
Skin 1

0 5 10 15 20 25 30 35 40

Number of Projects
National Institutes of Health

U.S. Department of Health and Human Servic
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Current GEH Research: Lifestage at Exposure

Infant (0-1 year)

Youth (1-18 years) 27

Adulthood (18 years +) _ 18

0 10 20 30 40 50 60
Number of Projects

National Institutes of Health
U.S. Department of Health and Human Servic
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GEH Training and Capacity Building Grants

16

14

12

10

GeoHealth Hubs  K99/R00 Career Awards Fellowships = NCD Research
(UO1/U2R) Training

National Institutes of Health
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Examples of NIEHEBunded
GEH Research
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Pesticides Linked to Neurobehavioral Effects In
Ecuadorian Children
wResearchers examined 308

children, 4 to 9 years old, 10
living in flower farming

communities in Ecuador 23
w Conducted behavioral tests ?
between 63 and 100 days 8.5

Q¢
eurobehavioral Score

I FGOSNI a2 KSND

w Children tested closer to
a2 i KSNDa 51 & KT IS
neurobehavioral performance 7 Q02 Q3 Q4 Q5

60 70 80 90 100
5Flea | FTGISNI aziKSNQa

wFindings suggest that periods
of peak pesticide use may
transiently affect child

neurobehavior |
Suarezl_opez et al.NeuroToxicology2017
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Prenatal Fluoride Exposure and Child Cognitive Outcom

wResearchers examined 299
mother-child pairs living in
Mexico City

wMeasured fluoride in maternal
urine and assessed child
Intelligence at age 4 and
6-12 years

wHigher prenatal fluoride
exposure was associated with
lower intelligence scores at
4 and 612 years

wMaternal exposures were in
the range of those reported
for other general population
samples

BashashEnviron HealttPerspect 2017
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Maternal Inflammation and Child Autism in Finland

wResearchers studied mothehild pairs in a very large
casecontrol study in Finland

wMeasured maternal serum-fgactive protein (CRP) levels,
a marker of inflammation, during pregnancy

wHighest CRP levels were

CRP by quintile

associated with a 43% (mg/dL) OR (95% ClI)
increased risk of 0.10¢ 0.92 1
ChlldhOOd autism 0.93¢1.77 0.97 (0.68 1.37)
wFindings suggest treating L0 2l 121 (03, LLEE)
maternal Immune activation 3.19¢5.83 1.21 (0.86¢ 1.69)
may reduce risk of autism 5.84¢ 88.9 1.43 (1.0 2.01)

Maternal early gestational CRP levels by

quintile and childhood autism
Brown et al., Molecular Psychiatry, 2014
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Health Effects of Arsenic Longitudinal Study (HEALS)

Since 2000, the HEALS cohort h

from Araihazar Bangladesh

A HEALS participant (center) and her family and
neighbors stand behind a well that has been painted
red to warn that the water has high levels of arsenic

dHEALS has directly linked arseryc
grown to include 35,000 resident§ €XPOsure to negative influences

on human health, including
w Increased overall mortality

w Impaired neurodevelopment
and motor function in children

w Cardiovascular disease and
Impaired lung function in adults

w Geneenvironment interactions
related to blood pressure
and cardiovascular health

w Geneenvironment interactions
related to skin lesions

National Institutes of Health
U.S. Department of Health and Human Servic



