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The assessment and control of mutagenic impurities is outlined in the ICH M7 " for nitrosamines compared to other
guideline’. This describes how theoretically acceptable levels of human exposure compounds, with positive predictivity of 41
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recent discovery of nitrosamine impurities in several marketed pharmaceuticals - the non-nitrosamine data is likely due t.o
has led to increased interest in their mutagenic and carcinogenic activity. the ~ presence of  non-genotoxic —21
Regulatory authorities have requested that marketing authorisation holders review > carcinogens - in the _ data set. It Is
all synthesised active pharmaceutical ingredients for nitrosamine impurities, using interesting that approximately 19% of the e
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the ICH M7 guideline includes nitrosamines in a ‘cohort of concern’, where Ames Test as a Predictor of Carcinogenicity non-carcmoger;lc AUl el il Nionasa e N Mol
acceptable levels of exposure are likely to be significantly lower than those defined Figure 2: Correlation of Ames and carcinogenicity summary workflow. | o | | | |
in the guidelines. In this sense, the presence of a nitrosamine must be controlled calls for nitrosamines and non-nitrosamines gOEERLE S R CH oL O R Sop s iss Tor nifrosamines and non-nirosamines
on a case-by-case basis using carcinogenicity data for closely-related compounds. g = = NDEA is the most potent nitrosamine o | .
Whilst some nitrosamines, for example nitrosodiethylamine (NDEA), are B Lhasa CarCIHOQQHICIty Database (LCDB) for which carcinorg);enicity data s - MedanNiosamine
exceptionally potent carcinogens it is unclear whether this is a universal property of available. Although it is commonly used mm itrosamines
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data. The increase in data compared to the previous version of the Vitic database .

(2018.1) is shown in Figure 1. In addition to the new compounds, data for 150 WAl ell posmv? by thg lile]lz] L oresent in the ‘cohort of concern’ THT - T
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Vitic includes an overall Ames call for = Vitic 2018.1 Is shown in Figure 3 and demonstrates the CPDB TDs, values
each compound, derived from the s Vitic 2020.1 concordance of the two calculations. A considerable amount of mutagenicity and carcinogenicity data for nitrosamines
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has now been added to that already available in Vitic and the LCDB. Figure 2
shows strong correlation between the Ames and carcinogenicity calls, showing the
Ames test is highly predictive of carcinogenic potential. The data shows that a
significant proportion of the data set (19%) tested negative for carcinogenic activity.
However, as nitrosamines, these compounds are still present in the ‘cohort of
concern’, and so will be considered as posing a significant risk to human health
below the acceptable intakes defined in the ICH M7 guideline. Further analysis of
these non-carcinogenic nitrosamines is needed to determine any structural
features common to this subgroup that prevent carcinogenicity. Although
carcinogenic nitrosamines, as a class, are typically more potent than other
carcinogens there is still a large distribution in the TD5, values suggesting that it is
unfair to judge all by the most potent in class (Figure 5). Together, this suggests
that NDEA may not be an exemplar of the potency of this chemical class and that
more mechanistically similar compounds should be considered when performing

individual study results*.  This
workflow was expanded to also
derive a carcinogenicity call from the
rodent carcinogenicity studies. Ames
calls were compared to
carcinogenicity calls for both the
nitrosamines and the remaining, non-
nitrosamine, compounds in Vitic as
an indicator of how well the Ames
test predicts carcinogenic potential
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Data Available for Nitrosamines in Vitic

Figure 4 shows the distribution of log Lhasa and log CPDB TDs, values for both
nitrosamines and non-nitrosamines. The Lhasa and CPDB log TDg, values are
comparable across both data sets, although CPDB contains a higher number of
outliers. For many of these outliers the Lhasa model did not calculate a TD5, value
as the available dose-response data was considered unsuitable for linear TDs,
modelling.
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The distribution of the nitrosamine log TDsy values is lower than that of the non-
nitrosamines, highlighting that, as a chemical class, they are more potent than other
carcinogens within the LCDB. This is further illustrated by Figure 5, which shows the
distribution of log Lhasa TDsj, values for the nitrosamines and non-nitrosamines as a
proportion of the respective data sets, together with the median log Lhasa TDs,
values for each data set. While there is substantial overlap in potency between the
two data sets, the median nitrosamine log TDsj value (-0.334) is considerably lower
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Figure 1: Number of nitrosamines with Ames and/or
rodent carcinogenicity data in Vitic 2018.1 and 2020.1

an ICH M7 assessment.
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