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Correlation Between Predicted EADs and Rat LO(A)ELs or NO(A)ELs

Introduction

IVIVE: Putting In Vitro Activity Data into In Vivo Context Impact of In Vitro Kinetic Adjustment on IVIVE

Outcome

* In vitro assays can provide insight on safe exposure levels when combined with
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The plots above show EAD values estimated from dTP concentrations (Conc.) using the Httk. PBTK model _
) . ; . . i compared to in vivo LOAELSs (plot A, 109 chemicals) or NOAELSs (plot B, 39 chemicals). In both plots, the colors The plots above show overall performance of PK models to predict LOAELs
Data and Pharmacokinetic Model Inputs Models for In Vitro and In Vivo Kinetics of the open (free) or solid (nominal) circles represent different ranges of fold differences between EAD and (109 chemicals) or NOAELs (39 chemicals) from rat developmental toxicity
LOAEL or NOAEL values. “Free” denotes that free medium concentration was used for IVIVE. “Nominal” studies for each set of chemicals. Differences between log,, values of EADs

In vitro assay data Pharmacokinetic (PK) models for simulating in vivo kinetics denotes that nominal dTP concentration was used for IVIVE. and LOAELs or NOAELs were evaluated using root mean squared error _

+ The devTOX® assay is a Exposure Range Exposure Range . _ _ _ (RMSE) and mean absolute error (MAE). RMSE is a standard statistical metric
biomarker-based human pluripotent ot > Toxicant PPK: One-compartment population-based Httk. PBTK: physiologically based used to measure errors between actual and predicted values; MAE can inform
stem cell assay (Stemina 152 — > — > PK model L toxicokinetic model EAD Compared to Rat LOAEL: EAD Compared to Rat NOAEL: on directional bias of error, i.e., over- or under-prediction of in vivo effect levels
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In vivo data from literature 9, o, [T o, |3 § = BW, body weight; CLx., renal clearance: The table summarizes the percentage of chemicals having EADs less than LOAEL or NOAEL values, and the g\, ‘ exposure is far below

» Lowest observed (adverse) effect levels (LOAELs) and no observed (adverse) 2 o Dm0 | CLyjepatics hepatic c|ear2nr?ce; CL,,, intrinsic percentage of chemicals with EAD less than 10- or 100- fold of LOAEL or NOAEL values. Ratios inside the 6 4 -2 0 2 4 6 the EADs.
effect levels (NOAELSs) from rat developmental toxicity studies were obtained & B —— Ofie [ emsorpasypioale 22 | clearance; Css, steady-state plasma parentheses indicate the number of chemicals used to calculate the ratios. The highest percentage across logso EAD (mg/kg/day)
from literature. e =0l /?f“ A Hlemea| concentration; fu, fraction unbound to - different model approaches for each comparison category is highlighted in red.

o 109 chemicals were both active in devTOX9 assay and have rat LOAELSs. e b e - = o sl plas.ma protein; GFR, glomerular fitration

o 39 additional chemicals were negative in devTOX% assay and have rat K N0 =t et [ Maternal rate; Q. blood flow rate. Ref

NOAELs. The maximum tested concentration was used for IVIVE to predict The PPK model ( left) estimates th 95th file Css follow . d ; ererences
: * The model (upper left) estimates the upper percentile Css following a given dose for a . .
NOAELSs for these chemicals. Monte Carlo-simulated population that accounts for interindividual physiological variability Results and Discussion Armitage JM, et al. 2014. Environ Sci Technol 48(16):9770-9779.
Predicted human exposure (Wetmore et al. 2012). Overall. the Hitk PETK model usi R ot duced th t t dict C o https://doi.org/10.1021/es501955g.

+ For another set of 109 chenicals, the population-level exposure predictions - Both PBTK models are from the EPA hitk R package (v. 2.2.2; Pearce et al. 2017). The LOAELS and NOAELS. The difference between EAD estimates and LOAELS was within 10-fold for ~50% of ot e 10, madot e oo s
from the U.S. Environmental Protection Agency (EPA) Systematic Empirical hitk. PBTK model (right) estimates the dynamic plasma and tissue concentrations following a : AELS. ' . ween Im was withi ° Mansouri K, et al. 2018. J Cheminform 10(1):10. https://doi.org/10.1002/bdr2.2019.
Evaluation of Models (SEEMS3) were available and obtained from the Integrated ttk. ; o HttE oK s y o pt' e the of q1 : Stl chemlcals and within 100-fold for 73% of ghgmlcals. The difference betvyeen EAD estimates and NOAELs was Palmer JA, et al. 2017. Reprod Toxicol 73:350-361.

Chemical Envi t (ICE: httos-//ice.nto.nichs. nih.qov/ o given dose. 1he Htlk. model (lower left) estimates the plasma and tissue concentrations within 10-fold for 62% of chemicals and within 100-fold for 95% of chemicals. https://doi.org/10.1016/j.reprotox.2017.07.011.
emical Environment (ICE; https://ice.ntp.niehs.nih.gov/). g, | in both the pregnant woman and fetus following a given dose. | _ _ _ | Pearce RG, et al. 2017. J Stat Softw 79(4):1-26. https://doi.org/10.18637/jss.v079.i04.
Input parameters for PK models °°° Eniranment « The models are used to calculate EADs that would lead to the plasma Css (for PPK model) or * Across all modeling approaches, theoEADs predicted using httk.PBTK model and frePe medium concentration Wetmore BA, et al. 2012. Toxicol Sci 125:157-174. https://doi.org/10.1093/toxsci/kfr254.

. Most physicochemical and absorption, distribution, metabolism aond excretion Cmax (for PBTK models) equal to the dTP concentration of the devTOXd® assay. were Iovyer than rat LQAELS for > 80% of chemlcgls, suggesting using the devTOX9" assay and this IVIVE
(ADME) parameters were provided as’ predictions ,by OPERA v,2 9 (Mansouri et method is a conservative approach for hazard estimates.
al. 2018). Modeling kinetics for in vitro cell-based / \ » Using free medium concentration produced lower EADs in general but did not necessarily improve the overall Acknowledgments
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e Other parameters needed for the phys|o|og|ca”y based PK (PBPK) model were shows an equilibrium distribution model describing the Sorption to TﬁSt * For mOSt chemicals, the predlcted huma.n exposure IS far below the EADS estimated using the human . coptract HHSN27320150001OCThe views expressed above do not necessarily represent the
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free and nominal concentrations were used for IVIVE. vitro assay data to predict in vivo toxic effect levels.

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



	Slide Number 1



