National Institute of
Environmen tal Health Sciences

Division of the National Toxicology Program

Cardiovascular Health Effects Innovation
Program Update

Brandy Beverly, Ph.D.

|ICCVAM Public Forum
May 26-27, 2022

National Institutes of Health « U.S. Department of Health and Human Services



National Institute of .
m B it oaith Scionces Strateg|c areas of focus

Division of the National Toxicology Program

Health Effects
Innovation

Developmental
Neurotoxicity




NIH ) Jei R A Cardiovascular HEI Program Management Team

Division of the National Toxicology Program

Scott Auerbach

AN~

Sreenivasa Kelly Shipkowski Kevin Dreher David Gerhold Brian Berridge

Ramaiahgari



National Institute of
m} e Cardiovascular Health Effects Innovation Program

Division of the National Toxicology Program

Problem Statement

« Chronic progressive cardiovascular (CV) disease is a primary cause of morbidity
and mortality in the United States and globally.

« Current approaches to environmental hazard assessment do not include specific
assessments of CV bioactivity and hazards

* There is no defined approach to identify agents that might be contributing to
contemporary and common CV diseases.
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Objectives

 Leverage existing knowledge to define key ’failures modes’ as a biological
framework for modeling, link those modes to mediators of mechanistic bioactivity
and screen existing databases to identify putative CV hazards.

* Develop a suite of assay/testing/modeling/knowledge management capabilities
that aligns to the current Division of the National Toxicology Program (DNTP)
Translational Toxicology Pipeline and apply it, in an integrated fashion, to provide
an evidence-based approach to assessing CV bioactivity of environmental
substances.

* Develop and implement an innovative capability for identifying potential
environmental contributors to specific and contemporary clinical CV diseases.
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Change in

Change in
inotropy

« CV Failure Modes: The finite number of primary responses
to CV toxicity leading to adverse outcomes or disease
[HESI].

Valvular Change
injury/ in action
proliferation potential

sardiomyocyte/
myegardial injury

Chem. Res. Toxicol. 2021, 34, 2, 566—583.
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Systematic evidence mapping to characterize environmental
contributors to CV toxicity
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Mechanistic targets and CV system

effects

H H H - Slice Target name Effect Reference Slice Color
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« The CardioToxPi profiles of the fifteen
highest ranked ToxCast chemicals are
shown in this figure.

« Examples include several QACs,
organotins and other pesticides, and
effects).
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Chem. Res. Toxicol. 2021, 34, 2, 566—-583
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Patch-clamp assay
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— Cytotoxicity
— Cytokine profiles

— RNA sequencing
— Vasoactivity I
— Coagulation -
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* Coculture and flow models, .
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In vitro to in vivo extrapolation (IVIVE) uses Sensitive Activity: min(AC50) Incorporating In vitro-derived Human EAD
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IVIVE was applied to identify the margins of exposure
(MoE) based on the in vitro bioactivity profiles, mapped to
L the six CV failure modes, for previously identified chemical
e assay pairs.
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Developing approaches to understand CV diseases

Shifting from agent-based to disease-focused health effect assessments

Mortality
Selected Causes of Death
Figure 2. Age-adjusted death rates for selected causes of death for all ages,
by sex: United States, 2004-2014
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Environmental contributors to hypertensive disorders of pregnancy

Causes of maternal deaths each year

Embolism
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0.4 Million Maternal Deaths Each Year Worldwide
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18



National Institute of

Environmental Health Sciences

Division of the National Toxicology Program

Evidence Map

% DNTP Scoping Review on Hypertensive Disorders ot r

Biomarkers Measured

Biomarker Categories

Atherogenesis and clot formation

Fetoplacental Unit

Hormones

lon Signaling

Specific Biomarkers

soluble FMS-liks tyrosine kinase (sFlt-1)
Atherogenesis and clot formation

cfDMA, cffDNA

PAPP-A

dehydrpepiandrosterone sulfate (DHEAS)
estradiol

estriol

free testosterons

hCa

Progesterone
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Human Study List

4036194--. Placental Growth Factor Testing to As..
4036204--Ab Hamid, J., Mohtarrudin, N_, Osman, _.
4036207--Abad, C_, Carrasco, M. J, Pinero, 5., Del._.
4036215--Abbas, A. M., Fikry, E. M., Mostafa, T. 5...
4036218--Abd El-Latif, M., Azzam, H., Othman, M.,
4036220--Abd-Alaleem, D. |, Attiaa, K. |, Khalefa, ..

4036224--Abdel Moety, G. A., Almohamady, M., Sh..

A036225--Abdelaziz, A, Maher, MNLU50mad T

4036226--AbdelHalim, R. M., Ramadan, D. |, Zeya..
4036236--Abdulsid, A., Hanretty, K., Lyall, F.. Hea..
A4036235--Abe, E., Matsubara, K., Oka, K., Kusanag..

A4036294--Acar, D, Tayyar, A, Yuksel, A_, Atis Aydi..

4036295--Ac

4036308--Acikgoz, 5., Bayar, U. 0., Can, M., Guven..

A4036305--Acikgoz, 5., Harma, M., Mungan, G., Can..

K., Beyazit, Y., Sucak, A., Hazneda..
A4036296--Acauan, B. )., Costa, B. E. P, Ogando, P. ..

A4036307--Acikgoz, A.S., Tuten, A, Oncul, M., Eska..
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Click "Read Me" for more informaticn
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