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NOTE 4

In order to select a multiple of the human
AUC that would serve as an acceptable
endpoint for dose selection for
carcinogenicity studies, a retrospective
analysis was performed on data from
carcinogenicity studies of therapeutics
conducted at the MTD for which there was
sufficient human and rodent
pharmacokinetic data for comparison of AUC
values.

In 35 drug carcinogenicity studies carried
out at the MTD for which there were
adequate pharmacokinetic data in rats and
humans, approximately, l/3 had a relative
systemic exposure ratio less than or equal to
1, another l/3 had ratios between l and 10.

An analysis of the correlation between the
relative systemic exposure ratio, the relative
dose ratio (rat mg/kg MTD: human mg/kg
MRD) and the dose ratio adjusted for body
surface area (rat mg/M2 MTD:human mg/M2
MRD), performed in conjunction with the
above described data base analysis indicates
that the relative systemic exposure
corresponds better with dose ratios expressed
in terms of body surface area rather than
body weight. When 123 compounds in the
expanded FDA data base were analyzed by
this approach, a similar distribution of
relative systemic exposures was observed.

In the selection of a relative systemic
exposure ratio (AUC ratio) to apply in high
dose selection, consideration was given to a
ratio value that would represent an adequate
margin of safety, would detect known or
probable human carcinogens, and could be
attained by a reasonable proportion of
compounds.

To address the issue of detection of known
or probable human carcinogenic
pharmaceuticals, an analysis of exposure and
or dose ratios was performed on the
International Agency for Research on Cancer
(IARC) class l and 2A pharmaceuticals with
positive rat findings. For phenacetin,
sufficient rat and human pharmacokinetic
data are available to estimate that a relative
systemic exposure ratio of at least 15 is
necessary to produce positive findings in a
rat carcinogenicity study. For most of 14

IARC 1 and 2A drugs evaluated with positive
carcinogenicity findings in rats, there is a
lack of adequate pharmacokinetic data for
analysis. For these compounds, the body
surface area adjusted dose ratio was
employed as a surrogate for the relative
systemic exposure ratio. The results of this
analysis indicated that using doses in the
rodent corresponding to body surface area
ratios of 10 or more would identify the
carcinogenic potential of these
pharmaceuticals.

As a result of the evaluations described
above, a minimum systemic exposure ratio of
25 is proposed as an acceptable
pharmacokinetic endpoint for high dose
selection. This value was attained by
approximately 25 percent of compounds
tested in the FDA data base, is high enough
to detect known or probable (IARC 1, 2A)
human carcinogenic drugs and represent an
adequate margin of safety. Those
pharmaceuticals tested using a 25 fold or
greater AUC ratio for the high dose will have
exposure ratios greater than 75 percent of
pharmaceuticals tested previously in
carcinogenicity studies performed at the
MTD.

NOTE 5

The rodent AUC’s and metabolite profiles
may be determined from separate steady state
kinetic studies, as part of the subchronic
toxicity studies, or dose ranging studies.

NOTE 6

AUC values in rodents are usually
obtainable using a small number of animals,
depending on the route of administration and
the availability of data on the
pharmacokinetic characteristics of the test
compound.

NOTE 7

Equivalent analytical methods of adequate
sensitivity and precision are used to
determine plasma concentrations of
pharmaceuticals in rodents and humans.

NOTE 8

It is recommended that in vivo metabolism
be characterized in humans and rodents, if
possible. However, in the absence of

appropriate in vivo metabolism data, in vitro
metabolism data (e.g., from liver slices,
uninduced microsomal preparations) may
provide adequate support for the similarity of
metabolism across species.

NOTE 9

While in vivo determinations of unbound
drug may be the best approach, in vitro
determinations of protein binding using
parent and/or metabolites as appropriate
(over the range of concentrations achieved in
vivo in rodents and humans) may be used in
the estimation of AUC unbound. When
protein binding is low in both humans and
rodents or when protein binding is high and
the unbound fraction of drug is greater in
rodents than in humans, the comparison of
total plasma concentration of drug is
acceptable. When protein binding is high and
the unbound fraction is greater in humans
than in rodents, the ratio of the unbound
concentrations should be used.

NOTE 10

Human systemic exposure data may be
derived from pharmacokinetic monitoring in
normal volunteers and/or patients. The
possibility of extensive inter-individual
variation in exposure should be taken into
consideration. In the absence of knowledge of
the maximum recommended human daily
dose, at a minimum, doses producing the
desired pharmacodynamic effect in humans
are used to derive the pharmacokinetic data.

NOTE 11

Additional pharmaceutical-specific
endpoints to select an appropriate high dose
are currently under discussion (e.g.,
additional pharmacodynamic,
pharmacokinetic, and toxicity endpoints as
well as alternatives to a maximum feasible
dose).
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