Disclaimer

The information in this presentation has been reviewed and
approved for public dissemination in accordance with U.S.
Environmental Protection Agency (EPA). The views expressed
in this presentation are those of the author(s) and do not
necessarily represent the views or policies of the Agency.
Any mention of trade names or commercial products does
not constitute EPA endorsement or recommendation for use.




Non-targeted method for measuring
multiple chemical exposures among
pregnant women

Tracey J. Woodruff, PhD, MPH, Roy Gerona, PHD
NIEHS, February 1, 2015




“... we must shift
...burden of proof from
the individual health care
provider and the
consumer to the
manufacturers before ... -
chemicals are
....released into the
environment.” Dr.
Jeanne Conry, President
ACOG 2013
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Linda C. Giudice, MD, PhD, President American Society for
Reproductive Medicine and Jeanne C. Conry, MD, PhD, President,
American Congress of Obstetricians and Gynecologists — October 2013,
Washington, DC




Since PRHE’s inception, we

have seen great progress,

and 2014 is no different. We
know there is more to do in

our overall goal towards an
environment free of harmful
chemicals—but we are proud of
our work so far.

Tracey Woodruff, PhD, MPH,
Professor and Director, UCSF PRHE
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PEEC Faculty Development Investigator Roy Gerona
and PRHE Director Tracey Woodruff

Saunak Sen Rachel Morello-Frosch
UCSF UC Berkeley

Associate Professor Professor
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Majority of Chemicals Not Tested Y%

San Francisco

Before Entering the Market @m;mm

~200 chemicals
tested for health
effects

pmmmmm———— -

~80,000 chemical
substances registered
for use in the

~6,700 chemicals
U.S. commerce

manufactured or
imported > 25,000
pounds per year.

~700 new
chemicals added
each year
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Linking Science to Action
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The Exposome Approach

-

External environment

~

/

Reactive electrophiles

Metals
Endocrine disrupters
Immune modulators

Receptor-binding proteins

Exposome \ @
.

’ . .
‘m\‘
i\ environment

. Xenobiotics
) d aLlC R )

Preexisting disea \
' Lipid peroxidatior

Oxidative stress
Gut flora

)

/

\

UGSk

University of California
San Francisco

Program on Reproductive
Health and the Environment

Non-
Targeted

Analysis



Improves children’s health by identifying and
preventing harmful environmental chemical
exposures that occur during pregnancy.



Figure 1. The Double Jeopardy of Prenatal Exposures to Chemical

and Social Stressors That Affect Fetal Growth
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Chemicals in our Body Study

- Stress Assessment Interview Specimen  Collaborator

— Information on demographics , stress, chemical
exposure
(ex: work, neighborhood, self-perceived stress,
food security)

- Biological specimens

Telomeres Elizabeth

— Maternal blood (2" trimester) (whole Blackburn
— Maternal and cord blood at delivery (3™ trimester) [l

Infant birth
boutcomes

Stress survey, 3
Medical charts data

.,.‘,‘

‘ ‘wahemlcals exposure levels

(PBDEs, PFCs)




Pregnancy Exposures to
Environmental Chemicals
Children’s Center

* Pioneer a non-targeted screening method for
Environmental Organic Acids (EOAs) LC-QTOF/MS to
screen for multiple chemical exposures in pregnant

women

« Use targeted methods to confirm the presence and
Identify levels of select EOAs detected through our non-

targeted screen.

« Assess differences in exposure to six EOAs by
race/ethnicity and socioeconomic status (SES)

+
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Study Design

Analytical Platform:

Quadruple Time-of-Flight Mass Spectrometer (LC-
QTOF/MS) Agilent LC 1260- QTOF 6550

Study Population and biospecimen:
Serum samples from pregnant women. N = 200

Chemicals of Interest:

Environmental Organic Acids (EOASs), such as
phenols, phthalates, acidic pesticides
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SF General Hospital =47

Race/
Ethnicity

Combined
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Income

Educational
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CiOB 2 — Demographics (N = 88)
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Non-Targeted Analytical Platform

Time-of-Flight Mass
Spectrometer (TOF MS)

Separate molecules by
lonization, and sorts by mass

(molecular weight, MW).

Usually used in tandem
with chromatography
(LC or GC)

AR

; -
7= .

Mass Range: 75-600 amu (TOF); 75- 600 amu (MS/MS)
LOD Range: 0.1 ng/mL — 10 ng/mL
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Matching QTOF-LC/MS output to

Chemisome database

{LC—QTO F/ IVISJ
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Molecular
formula of
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{ List of up to 733 EOAs as potential J




Priority:

1. High production volume &
pesticides

3. Government priority

PROPOSLT|

N =5,221

(TOF measurable n = 3,135)
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Environmental Organic Acids

#in

Class Chemisome

Environmental 177
Phenols

Phthalates 61
and Phthalate
Metabolites

PFCs 52

PBDE/ 24
PCB
Metabolites

Pesticides and 417
metabolites




Results — EOA hits by individual
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Priorities

« Use in everyday consumer
products and high volume
use

 Identified in at least 80% of
study participants

* Novel chemical exposures
not measured in large
biomonitoring studies or in
pregnant women.




Targeted analysis
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Results — Targeted analysis
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adjusted MBzP (ng/ml)
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Study Personnel

Project 2

¢ PI: Tracey Woodruff, PhD, MPH

*» Collaborator: Roy Gerona, PhD,
Saunak Sen, PhD, Rachel Morello-Frosch
PhD, MPH (UC Berkeley)

¢ Study Assistants:

Medina, BS, Priscila Valdez Lopez, BS,
Cynthia Melgoza Canchola, MPH, Matt
Friesen, BS, Thomas Lin, BS
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Summary

~50 participants recruited
Goal to add cord serums
Need identification of sources
Move toward prevention
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