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Global fossil fuel consumption

Global primary energy consumption by fossil fuel source, measured in terawatt-hours (TWh).
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The toxic toll on our health

Birth defects Childhood cancers Cancer
Asthma Cardiovascular disease
Low birth weight Infertility

Learning disabilities

Infant mortality Low sperm counts

Behavioral disorders
Autism

UCsF



The toxic toll on our health
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Exposures in
pregnant
people
associated
with adverse

health
outcomes

Breast Cancer
As you prepare for lactation,
mammary glands differentiate into
milk-producing buds.

Pregnancy also dramatically
increases production of hormones,
the signaling molecules that
coordinate major physiological
changes.

Gestational Diabetes
As the metabolism shifts to preserve
glucose for the growing fetus,
maternal blood sugar and insulin
resistance increase.

Preeclampsia
The placenta remodels blood
wvessels, redirecting blood flow
toward the “maternal-fetal
interface” to support the growing
fetus.




Pregnancy complications are also increasing
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Discovery of novel environmental chemicals in a diverse
population of maternal-infant pairs

* Goal of grant was to apply non-targeted analysis
techniques to comprehensively screen blood
samples and discover unknown environmental
chemicals in pregnant people
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Matched samples (cord and
maternal blood)

Applied Non-targeted
analysis and computational
workflow

Confirmed 8 chemicals to
analytical standard

Non-targeted analysis and the prenatal exposome




Discovery of novel environmental chemicals in a diverse
population of maternal-infant pairs

» Goal of grant was to apply non-targeted analysis
techniques to comprehensively screen blood
samples and discover unknown environmental
chemicals in pregnant people

* The goal of this study was to quantify novel
chemicals

Compare chemical levels between maternal
and fetal samples

Evaluate association between chemicals and
adverse pregnancy outcomes




Biomonitoring Chemical analysis

Targeted analysis
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Identify chemicals a priori

Develop targeted analytic chemistry
method (analytic standards)
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Biomonitoring Chemical analysis
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Biomonitoring Chemical analysis

Targeted analysis Suspect screening Non-targeted analysis

SOENees

Use nontargeted analytic chemistry methods
e.g., all detectable masses in an LC/QTOF system
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Chemicals of interest

Chemical Annual volume Previously
produced (2019 CDR) | biomonitored?
Y

Linear and Branched -
PFOS SSS >1 million Ibs

PEHXS E% >1 million lbs Y

25,990 Ibs N

Octadecanedioic acid

<1 million lbs N

Tridecanedioic acid




Chemicals in our bodies cohort (2014-2018)
San Francisco, California

Recruited from the UCSF system (n = 302)
* 43% (n = 130) White; 32% (n= 96) Latina; 15% (n = 15) Asian

Outcomes evaluated from medical record:
* 19% (n = 57) with GDM or were “at risk” for GDM

* 17% (n = 50) with hypertensive disorders of pregnancy
Includes pre-eclampsia and pregnancy related hypertension
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Chemicals identified in both maternal and cord blood

Concentration in blood ng/mL
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Chemical exposures associated with increased odds of
Gestational Diabetes Mellitus (GDM)
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Increased odds of hypertensive disorders for an IQR increase in
tridecanedioic acid exposure
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Conclusions

* First time tridecanedioic acid and octadecanedioic acid measured in
pregnant people and cord blood or evaluated for associations with
pregnancy complications

* Found chemical exposure in all study participants and found chemicals
in cord blood

* Provide further support to relationship PFAS and GDM
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