
• Multiple regulatory agencies have released new guidelines permitting the use of
new approach methods (NAMs) in conjunction with or in place of the traditional
in vivo embryo-fetal development (EFD) studies.

• In particular, the revised S5 (R3) guideline on Detection of Reproductive and
Developmental Toxicity for Human Pharmaceuticals recently issued by the
International Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH) defines specific scenarios where qualified
NAMs can be used to defer or replace conventional in vivo testing or as part of a
weight of evidence assessment.

• The devTOX quickPredict (devTOXqP) assay is an in vitro human pluripotent stem
(hPS) cell-based assay that predicts the developmental toxicity potential of
chemicals based on changes in ornithine and cystine metabolism.

• In this study, the devTOXqP assay was used to assess the developmental toxicity
potential of the 29 ICH-positive reference compounds and 22 negative
compounds. Assay accuracy was assessed by comparing the assay results to
human, rodent, and rabbit plasma concentrations.
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• Human induced pluripotent stem (iPS) cells (HYR0103 or
DYR0100; ATCC) were maintained in the undifferentiated
state in mTeSR1 (StemCell Technologies) and exposed to 8
concentrations of each test article for 48 hours.

• Spent media was collected and cell viability was assessed
using the CellTiter-Fluor Cell Viability Assay (Promega).

• Spent media samples Ornithine (ORN) and Cystine (CYSS)
levels were determined using UPLC-ESI-TOF-MS. The o/c
ratio was calculated by dividing the reference-normalized
value of ORN by the reference-normalized value of CYSS.

• Non-linear dose-response curves for the o/c ratio, ornithine
and cystine response and cell viability were fit with
GraphPad Prism 9 (GraphPad Software).

• The developmental toxicity potential (dTP, o/c ratio) and
toxicity potential (TP, cell viability) concentrations were
predicted from the respective dose-response curves using
the developmental toxicity threshold (dTT).

• Accuracy was assessed by scoring the dTP concentration
against the respective human, rodent, or rabbit Cmax using a
10-fold cutoff.
• If the dTP concentration was > 10× in vivo exposure, the

drug was classified as a non-developmental toxicant
(green shaded box).

• If the dTP concentration was < 10× in vivo exposure, the
drug was classified as a developmental toxicant (red
shaded box).

devTOXqP Accurately Predicts Developmental Toxicity Potential Across a Wide Range of Mechanisms devTOXqP Performance Scored Against 
Human Therapeutic and In Vivo Exposures 

• The accuracy of devTOXqP was assessed in comparison to
human, rat, and rabbit positive and negative exposures as
described in the ICH S5(R3) guidelines.

• Seven developmental toxicants compounds were mis-
classified when scored against the human therapeutic Cmax.
• Aspirin, cyclophosphamide, and trimethadione: require

metabolism to the proximate developmental toxicant.
Salicylic acid, aspirin’s active metabolite, was correctly
classified in the assay, indicating the importance of
testing the active metabolite in vitro in addition to the
parent compound when possible.

• Bosentan: timing of expected effects in humans is 3rd

trimester.

• When scored against the human therapeutic Cmax, the assay predicted the
developmental toxicity potential of these compounds with 82% accuracy (76%
sensitivity, 91% specificity).

• devTOXqP was 88% and 67% concordant with rat and rabbit in vivo developmental
toxicity results, respectively, when scored against the in vivo NOEL or LOEL Cmax

concentration.
• devTOXqP identifies the developmental toxicity potential for a wide range of

mechanisms but may not be applicable in all cases (i.e., targets not expressed in
human iPS cells).

• The results from this study provide further evidence of the accuracy of the
devTOXqP assay and support its use as an alternative method under the revised ICH
S5 (R3) guideline.
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