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Cancer Research Campaign (CRC) Phase I/II Clinical Trials Committee and the
European Organization for Research and Treatment of Cancer (EORTC) New

Drug Development Office

INTRODUCTION

IN 1980, the Cancer Research Campaign (CRC) defined minimal
toxicology requirements for the testing of novel anticancer drugs

prior to Phase I clinical trials. These protocols were adopted
soon afterwards by the European Organization for Research and
Treatment of Cancer (EORTC). Through experience of working
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to these guidelines, the CRC/EORTC have modified and refined
them a number of times with the aim of recommending the
minimum preclinical toxicology that needs to be carried out to
ensure adequate safety evaluation of new agents. The guidelines
are an attempt to produce generally accepted European standards
for toxicology in anticancer drug development which offer
patient safety and high quality data with the minimum delay,
use of animals and expense.

The CRC/EORTC guidelines [1], first published in 1990, are
further refined here for a number of reasons. First, it was
recognised that the schedule of drug administration used in
toxicology studies should reflect the proposed regimen for
the clinical trial. It was also felt that little useful additional
information was provided by carrying out intraperitoneal as well
as intravenous dosing, and that on occasion misleading data were
generated because of local toxicity, e.g. peritonitis. Second, it
was noted that detailed histopathology on all organs from all
animals did not provide resulrs of greater utility than histopathol-
ogy of selected organs from specific groups. Third, it was found
that little contribution was made by only dosing rats at one-tenth
of the equivalent dose which is lethal to 10% of mice (LD,,), and
that it was more important to show evidence of drug effects in
both species. Finally, it was recommended that pharmacokinet-
ics should be included.

AIMS
The aims of the studies contained in this protocol, based on
the use of mice and rats, are:

(i) to provide a safe starting dlose for clinical studies in humans;

(ii) to define the most likely targets of toxicity;

(iii) to determine the extent to which cumulative toxicity occurs
with repeated administration, e.g. daily X 5 or weekly, if
the drug is to be administered on a multiple dose schedule;

(iv) to investigate the reversibility of toxicity.

If possible, the investigations will be extended to include a
limited preclinical pharmacokinetic study where the area under
the plasma drug concentration versus time curve (AUC) is
measured in mice dosed at the maximum tolerated dose (MTD)
and at doses below the MTD. The results of such a study may
be used to facilitate dose escalation during subsequent Phase I
studies.

The protocol is intended for the preclinical toxicology of
new chemotherapeutic agents for cancer treatment, before the
commencement of Phase I clinical trials. However, if the new
drug is an analogue of an existing clinically used agent, additional
studies on the specific toxicities associated with that drug class
may be needed. Additional studies will also be required in cases
where unpredicted toxicity is found for a novel structure or if
there are mechanistic data to suggest that effects in rodents may
not be representative of those likely to be encountered in
humans.
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The starting dose for the Phase I clinical trial is calculated
from the mouse MTD (or previously, the LD,g) and is usually
one-tenth of the mouse MTD expressed in mg/m? [1]. For all
species body surface area is calculated from the following
equation:

Body surface area (m?)=(Body weight (kg))*% X 0.1.

STUDY DESIGN AND REQUIREMENTS
Responsibility
The responsibility for the design of the study rests with the
sponsor, i.e. the EORTC New Drug Development Office of the
CRC Phase I/II Clinical Trials Commirttee. The sponsor is
responsible for the supply and quality control of the drug
material.

Good laboratory practice (GLP)
All tests and procedures will be carried out and be quality
controlled in conformity with the EC guidelines for GLP.

Dosing solutions

Testing will be done with the clinical formulation of the drug
to ensure that any excipients or special solvents are investigated
for possible toxicity. Samples of stock solutions and dosing
solutions (or suspensions) should be stored under appropriate
conditions for subsequent analyses of drug content. Relevant
information will be supplied by the sponsor. Accuracy of
preparation of dosing solutions will be checked by the toxicology
laboratory.

Animals

The studies will be carried out with male animals, unless there
is evidence for differences in sensitivity to toxic effects of the
drug between male and female animals, in which case the most
sensitive sex will be utilised. Females should be nulliparous and
non-pregnant, and will be used for compounds not intended for
clinical use in males.

Barrier-reared young MF1 mice and Wistar or Sprague Daw-
ley rats will be obtained from regular animal suppliers, and will
be transferred to the testing laboratory 7-14 days before they are
required for the study. All animals will be housed under the
standard conditions of the testing laboratory, and will have free
access to standard laboratory diet and tap water.

PROCEDURES

Preliminary studies

Single dose intravenous study in mice. For all drugs, a prelimi-
nary dose finding study with 2 mice per group will be performed,
with drug administered as a single intravenous dose in order to
establish an approximate MTD. This will be followed by
intravenous dosing of groups of 4 mice to determine more
accurately the maximum tolerated dose of the test material.
Surviving animals, i.e. those not showing clinical effects or body
weight loss which necessitate Kkilling, will be killed without
further examination 14 days after treatment.

If the compound proves to be non-toxic, the maximum dose
that can be given to mice within the limitations of the formulation



410

concentration and the volume which can be administered, the
maximum administered dose (MAD), will be established.

Single dose oral study in mice If the test article is to be
administered orally in the clinic, the MTD or MAD should also
be determined, as above, with oral administration of the test
article to groups of 4 mice. Surviving animals will be killed
without further examination 14 days after treatment.

Main studies

Detailed toxicology study in mice. The dosing schedule for the
detailed toxicology studies should be as similar to the proposed
clinical schedule as is reasonable in mice. The drug is likely to
be administered either intravenously or orally, and the most
common schedules are: single, daily over a number of days, or
weekly for a number of weeks. For repeat dose schedules, the
MTD or MAD for this muitiple dose intravenous or oral
schedule will be determined in groups of 4 mice.

In the main study, to determine the toxic effects induced by
the test article and whether they are reversible, groups of 20
mice will be dosed intravenously or orally with the test article on
the above schedule at the predetermined MTD (or MAD), half
the MTD (or MAD) or with the control article (vehicle alone).
The first 10 mice in each group will be brought to necropsy 1-3
days after the last treatment, as appropriate, to assess the toxic
effects of the drug, and the second group of 10 will be brought
to necropsy 28 days later to determine whether the effects of the
compound are reversible.

Throughout the study, animals will be weighed twice weekly.
Blood samples will be taken from 10 animals at each dose level
on days 3 and 14 during the study (or on other days if more
appropriate for the particular drug), and at scheduled necropsy
for full haematological examination. The samples taken at
necropsy will also be subject to clinical chemistry analysis, i.e.
urea, creatinine, alkaline phosphatase, alanine and aspartate
transaminases. Selected tissues (brain, caecum, colon, heart,
ileum, kidneys, liver, lung, lymph node, skin, spleen, stomach,
testes, thymus and sternum for marrow examination) from the
control and MTD (or MAD) groups killed at the first scheduled
necropsy day will be subject to histopathological examination.
At the second necropsy, tissues identified as showing an effect
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of the treatment at the first necropsy, or macroscopically abnor-
mal at the second necropsy, will be histologically examined from
the MTD (or MAD) and control groups. Tissues from the other
groups will be preserved, but not sectioned unless required.

Rat study

The MTD or MAD will be determined in rats by dosing
groups of 4 rats with the proposed clinical schedule and route of
administration. The first dose will be determined from the
mouse data described above, and then increased or decreased
accordingly to determine the MTD.

The main study will be repeated in three groups of 20 rats as
described for the mouse main study. Haematology and clinical
chemistry will be carried out as described. The tissues from the
rats will be preserved, but will not be processed or examined
unless there is evidence of clinical toxicity in rats which is
different from that caused in mice.

CONCLUSIONS

The CRC and the EORTC have defined minimum preclinical
toxicology requirements for the testing of novel anticancer
agents prior to Phase I clinical trials. With experience of working
to these guidelines, they have been revised a number of times
over the years with the latest revisions being summarised here.
Over the 10 years that these guidelines have been used, more
than 30 novel anticancer agents have been put into Phase [
clinical trials and this has demonstrated clearly that acute rodent
toxicology, as described, is sufficient to take such compounds
safely and rapidly into clinical trials {2, 3].
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