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COLUMBIA CENTER FOR CHILDREN'S
ENVIRONMENTAL HEALTH (CCCEH)

Research Overview

Mission: Prevention of childhood neurodevelopmental
impairment, asthma, obesity and cancer through early
identification of environmental risk factors and
translation to intervention
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MULTIPLE EXPOSURES To EDCs AND OUTCOMES
IN THE CCCEH COHORT
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CCCEH NYC COHORT STUDY:

@ Mothers & Newboms
DOT Traffic Count
AADT

634 -50 D00
/N 60001 - 100 P00

Annual Average Daily Traffic

720 MOTHER-CHILD PAIRS ENROLLED

Mothers non-smoking and healthy,
ages 18-35

African American and Dominican
Residents of northern Manhattan
and the S. Bronx

63.5% of mothers had completed
high school education or more

Mostly low income, on Medicaid

Recruited during pregnancy:
maternal urine and blood collected

Prenatal personal air monitoring

Cord blood and placenta collected at
birth, blood and urine from children
(2 yr-adolescence)

Follow-up of children through
adolescence

GIS



RESEARCH FINDINGS: PAH

» Prenatal exposure associated with:

- Developmental delay age 3 (OR= 2.89, 0.01)

- IQ reduction at age 5 (p=4.31; p=.007)

High prenatal PAH levels associated with
reduced full-scale and verbal IQ scores
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[Perera et al., 2006; 2009; 2012]



RESEARCH FINDINGS: PAH

- Behavioral problems (e.g., anxiety/depression symptoms)

ages 6-7

- Prenatal PAH exposure associated with MRI brain changes
(age 7-9)

Exposure Syndrome Scales

Anxious /Depressed

Exp 95% CI  p-value
beta
PAH 1.45 (1.22, <0.000
(high/low) 1.72) T L
(n=253)
Maternal 1.23 (1.04, 0.019

adducts 1.46) Qe -
(n=223) :
Cord 1.46 (1.19, <0.001 p B

adducts 1.78)
(n=148)

Adjusting for potential confounders

[Peterson et al., submitted, Perera et al., 2012]



RESEARCH FINDINGs: PAH

» Prenatal PAH exposure associated with obesity over childhood years
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« High prenatal and high postnatal exposure to PAH
(pyrene) associated with asthma in children
(OR=1.90; 95% CI:1.13-3.20)

« Cockroach allergen and prenatal PAH exposures
predict cockroach allergic sensitization at ages 5-7

*All analyses adjusting for relevant covariates: environmental co-exposures and social factors

[Rundle et al., 2012; Jung et al., 2012; Perzanowski et al., 2013]



RESEARCH FINDINGS: CPF

 Prenatal CPF exposure associated
with reduction in Working Memory at
age 7 (p=0.003)

* Brain changes at ages 7-9 (MRI
scan) appear to mediate the adverse
neurodevelopmental effects of CPF

High CPF exposure associated with
enlargement of superior temporal, posterior
middle temporal, and inferior postcentral gyri
bilaterally, and enlarged superior frontal
gyrus, gyrus rectus, cuneus, and precuneus

* All analyses adjusting for relevant covariates along the mesial wall of the right hemisphere

[Rauh et al., 2011, 2012]



RESEARCH FINDINGS: PHTHALATES

* Phthalates associated with airway inflammation Metgbotes: iben
- DEP and BBzP associated with increase in fractional phthalate ymensy
exhaled nitric oxide (FeNO) «  DEP - diethyl phthalate
*  MBzP - mono-benzyl
. . phthalate
» Phthalates associated with eczema . N:‘iB: : mono-isobutyl
- i - = phthalate
MBzP with early onset eczema (RR=1.52, p=0.0003) . MnBP - mono-n-butyl
phthalate

e Phthalates associated with adverse child mental, motor, and behavioral

development
- Psychomotor Development Index (PDI) with MnBP and MiBP
- Mental Development Index (MDI) with MnBP in girls
- Clinically withdrawn behavior with MnBP

*All analyses adjusting for relevant covariates: environmental co-exposures and social factors

[Just et al., 2012; Whyatt et al., 2011]



RESEARCH FINDINGS: PBDEs

Research Children’s Health

Prenatal Exposure to PBDEs and Neurodevelopment
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BACKGROUND: Polybrominated diphenyl ethers (PBDEs) are widely used flame retardant
compannds that are persistent and bivaccumulative and therefore have become ubigquitous emviron-
ment contaminants, Animal studies suggest thar prenaral PBDE exposure may resalt in adverse
neurodevelopmental effects.

OBECTIVE: In a longitedinal cohort initiated after 11 September 2001, including 329 mothers who
delivered in one of three hospitals in lower Manhattan, New York, we examined prenatal PEDE
exposare and neurodevelopment when their children were | 2-48 and 72 months of age.

MeTnons: We analyzed 210 cord blood specimens for selected PBDE congeners and assessed
neurcdevelopmental effects in the children ar 12-48 and 72 months of age; 118, 117, 114, 104,
and 96 children with available cord PEDE measurements were assessed at 12, 24, 36, 48, and
72 months, resp Iy, We ased ion analyses to evalnate the asociations
between concentrations of individaal PEDE ccmp,mm and nenrodevelopmental indices,

REsULTS: Median cord blood concentrations of PEDE congeners 47, 99, and 100 were 11,2, 3.2,
and 1.4 nglg lipid, respectively. After adjustment for potential confounders, children with higher
concentrations of BDEs 47, 99, or 100 scored lower on tests of mental and physical d.nrr]uymml
at 12-48 and 72 months, Associations were signifi for 12-maonth Peych

Index (BDE-47), 24-month Mental Development Index (MDI) (BDE-47, 99, and 100] 36- mo!uh
MDI (BDE-100), 48-month full-scale and verbal 1Q (BDE<i7, 99, and 100} and performance 1Q
(BDE-100), and 72-month performance 1€ (BDE-100).

ConcrLustonss This ep ic stady di 1 effects in relation 1
cord blood PBDE concentrations, Confirmarion is needed in aiher longitadinal stadies,

Ky worpss b kers, childre Level PBDEs, polyt i i diphenyd ethers,
prenatal, World Trade Center, WTC. Ewpiron HMM'I FPerspece | Iﬂ TI2-T19 (2010} doi:10.128%/
chp 0901340 [Online 4 Janaary 2010]

Polybrominated diphenyl ethers tI’B[JEsJ hormonally acmf mmonmfnml chemicals
are widely used flame retardant may affect P in children.
applied to a wide array of rextiles, bmldmy Although the assodation berween prenaral
materials, and elecrronic equipment, includ-  exposure to PEDEs and adverse neurodevel-
ing, computers and relevisions, T ! ! :
are additives rather than chemic

Yark University Deventenen Hospital, which

iz within a half-mile of the WTC site. The
sudy methods have been desc previousy
(Lederman ex al. 2004). In brief, beginning

12 December 2001 [when institutional review
board (IRB) approval was obtained), women
were approached in the hospital when they pre-
senterd for labor and delivery. The women were
briedly screened For eligibilivy, recruited, and
ensolled, and they consented before delivery.
This study was conducted in accordance with
all applicable requirements of the United States
tincluding IRE approsal), and all human par-
ticipants gave written informed consent before
participation in this study. Eligible women
nduded those who were between 18 and 39
years of age, reported smoking < 1 cigarette
per day during pregnancy, were pregnant on
11 Seprember 2001 (based on their estimated
date of conception). and reported no diabetes,
hypertension. HIV infecdon or AIDS, or use
of illegal drugs in the preceding year, Not all
mothers agreed to have their child followed
after birth. For eample. some of the Chinese
children were to be raised in China [see
Supplemental Marerial, Table 1 {doi:10.1289/
chp.{FX11 340} for follow-up information].
Daia colleciion. Medical records of the
mother and newborn were abstracred for
information relating to pregnancy, delivery,

e muos: Research | Children’s Health
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exposure to PBDEs and indices of develop-
mental neurotexicity have been observed in
experimental animal models [reviewed by Costa
and Giordane (2007)]. Thus, the disupton of
endocrine pathways by prenatal exposure to

Mz

quendy delivered ar one of three
hospitals incduding Beth lsacl. St. Vincent's
{and St. Vincent's affiliated Elizabeth Seton
Childbearing Center), which are all approxi-
mately 2 miles from the WTC die, and New
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[Herbstman et al., 2010]



RESEARCH FINDINGS: BPA

e Prenatal BPA associated with adverse neurobehavioral outcomes at
ages 3-5

Among boys—high exposure associated with significantly higher CBCL
scores on Emotionally Reactive (1.62 times greater) and Aggressive
Behavior syndromes (1.29 times greater)

Among girls—higher exposure associated with lower scores on all
syndromes

* Postnatal BPA (urinary concentrations) associated with asthma

BPA at age 3 associated with wheeze at age 5 (OR, 1.4; p=.02) and age 6
(OR=1.4; p=.03)

BPA at age 7 associated with wheeze at age 7 (OR, 1.4; p=.04) and FeNO
(p=0.1; p=.02)

BPA at ages 3, 5, and 7 associated with asthma (OR, 1.5; p=.005; OR, 1.4;
p=.03; and OR, 1.5; p=.04, respectively)

*All analyses adjusting for relevant covariates: environmental co-exposures and social factors

[Perera et al., 2012; Donohue et al., 2013]



EXPERIMENTAL STUDIES: EFFECTS OF PRENATAL
BPA EXPOSURE ON THE DEVELOPING BRAIN

~

Sexual differentiation
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rain development
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EXPERIMENTAL STUDIES: EPIGENETIC AND
BEHAVIORAL EFFECTS OF BPA

Males B s— Females © moew

Relative gene expression

Vehicle 2ug 20ug 200ug

« Sex-specific curvilinear effects of gestational BPA exposure on ERa mRNA in
the of fspring hypothalamus

« Changes in ERa gene expression are associated with changes in DNA methylation
also in the offspring hypothalamus

« Changes in ERa gene expression are associated with alteration in social and

anxiety-like behavior
[Kundakovic, Champagne et al., 2013]



SOCIAL STRESSORS AND ToOXI¢ POLLUTANTS
CAN INTERACT

P=0.79 P<0.01

101.7

— Madduct high

adduct low

total IQ score

low material high material
hardship hardship

Children with high prenatal exposure (cord adducts) had a lower total IQ score by 6.3
points (p<0.01) and a lower working memory score by 9.1 points (p<0.01), compared
to those with low cord adducts.

[Vishnevetsky et al., submitted]



TRANSLATION OF RESEARCH TO PREVENTION

o The Center's Healthy Homes Healthy Child E
Camga/g” clean

&Mmg’ fy‘:mr }"'}"{.,-'-‘%r_f C_ﬁ;,f'_"

indoor
air

« Communication by Center investigators and WEACT
to cohort families, the community and policy- makers

* TImpact on policy:

» Supported reduction of emissions from diesel buses and trucks, cars, and
other combustion sources in the City*

Supported clean heating fuel policy in NYC

Supports clean energy and climate policy

Demonstrated benefit of EPA phase-out of residential CPF

Prompted passage of Local Law 37, placing New York at the forefront of
safer pest control methods in the United States™

Demonstrated efficacy of Integrated Pest Management (IPM)
interventions in public housing (Kass et al., 2009)

Y VYV

Y

» Brought attention to need for coordinated social and environmental
intferventions

*Commendation from Mayor Michael Bloomberg, 2009



PoLIcy RELEVANT RESEARCH

&

CPF in cord blood (N=395)* Personal Prenatal Exposure to
(pg/9) PAH in the NYC Cohort
10 - Declined from 1998 to 2006
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1998 1999 2000 2001 2002 2003 2004 2005 2006
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*EPA Ban on residential use of
chlorpyrifos took effect in 2001

[Whyatt et al., 2003] [Narvaez, et al. 2008]



OVERALL CONCLUSION

Prenatal and continuing environmental exposures can affect
children’'s health and development with implications for
children’s ability to learn and their future well-being

Preventive policies are needed to protect this vulnerable life
stage

Benefits will be seen in childhood and are likely to accrue over
the entire life course

This calls for more preventive research and translation




THIs RESEARCH HAs BEEN MADE POSSIBLE
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e The National Institute of Environmental Health Sciences
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