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« Publicly available experimental data for 10,287 unique

FDA’s in vitro drug interaction guidance’ states that in vivo drug-

drug interaction (DDIs) caused by metabolites may be possible even if Construction of the Models Evaluation of Molecular Properties hemi .
Sl . e . . . . . _— o chemicals were collected and curated to serve as training
in vitro studies suggest that the parent drug alone does not inhibit any Table 4 shows the functional groups present in the training sets with corresponding activities. Degrees of red and blue shading indicates the extent of for CYP inhibit |

major cytochrome P450 (CYP) enzymes. As a result, the guidance the positive and negative chemicals, respectively. Ethers and amines are among mechanism-based inhibition alerts. Carboxylic acids and carbonyls are sets for Inhibition models.

recommends that sponsors evaluate certain metabolites in vitro for their among the groups with lowest activities for all enzymes. « Secondary amines are among top direct inhibitory alerts
inhibitory effects on a panel of CYP enzymes. Considerations for testing ) Table 4. Functional groups analysis for each training set. Numbers are activities (z-scores) for all CYP enzymes.
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' oublished d readable format Figure 1 shows physicochemical properties present in direct CYP inhibition models range from 76% to 83% in sensitivity and 77% to
To facilitate identification of metabolites that are most likely to be literature training sets - > 83% in negative predictivity
inhibitors, five quantitative structure-activity relationship (QSAR) models banel A shows that CYP3A4 is inhibited by | ccules wh § A = gzgg § 1B - gzgg | .
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K:: reversible inhibition constant

direct

Table 6 shows the predictive performance of newly constructed models using a 10 x 10% leave-many-out (LMO) method and external validation.
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* QSAR models provide a rapid assessment of CYP inhibition of a direct 224 28 196 Sensitivity and negative predictivity (bolded in Table 6) are critical parameters for the safety assessment of drug products under review by FDA/CDER. S | | |
molecule based solely on its chemical structure. These models can direct 222 19 203 concentration of the interacting drug at steady state and K, is the

unbound inhibition constant determined in vitro

identify structural alerts and mitigating features in drugs. MBI 109 52 57 Unlike training sets, the external validation sets are almost exclusively made of approved drugs. The difference in chemical space between the two
+ In a regulatory environment, high sensitivity and negative predictivity databases may explain relatively lower sensitivities for external validations. IC5, fold shift: shift in from /Cz;, from direct inhibition and after

are important characteristics of QSAR models used to support drug QSAR Modeling Table 6. Cross-validation and external validation performance of newly constructed QSAR models with Leadscope. preincubation of the enzyme with nicotinamide adenine dinucleotide
safety decisions, thereby minimizing risk to patients. « Leadscope (LS) Enterprise v4.9.3-2 (Instem Inc., USA) was used for phosphate (NADPH)
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*Numbers in parenthesis show normalized predictivities.
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