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Regulatory guidelines change over time as new technology 
becomes available, as best practice evolves within industry and as 
the potential for streamlining drug development becomes apparent.  
Developing drugs in this ever-changing environment requires the 
Sponsor to be able to adapt to new guidelines quickly to ensure that 
studies comply with new guideline requirements, but also to ensure 
that full advantage can be taken of improvements in the develop-
ment process. Early intelligence on draft guidelines feeds into this 
process and we present here details of a new ICH guideline on 
Genotoxicity Testing from Aptuit Consulting’s Affiliate Consultant 
Professor David Tweats: a former Chairperson of the Expert Working 
Group who prepared the original guidelines

Status

Major Changes to S2A and S2B

The two existing guidelines S2A and S2B have been combined in 
the new guideline.

The revised ICH Guideline on genotoxicity (Draft Guidance (S2 
(R1) on Genotoxicity Testing and Data Interpretation for 
Pharmaceuticals Intended for Human Use) has reached Step3 of 
the ICH process. It has been published in the three ICH regions, 
Europe, USA and Japan, for comments. The comment period is 
now over and the Expert Working Group (EWG) will be considering 
any significant comments in the light of possible revision of the 
text. It is likely that the document will reach Step 4 in November 
this year and become a ratified guideline.

In vitro tests
The EWG recognised that in their current form, in vitro mammalian 
genotoxicity tests, such as the mouse lymphoma test and 
chromosome aberration assays, have an unacceptably high rate of 
false positives. Therefore, the guideline outlines changes in 
protocols for these assays in an attempt to reduce this rate. This 
includes lowering the maximum test concentration of a soluble, 
non-toxic compound from 10mM to 1mM (or 0.5 mg/mL which-
ever is the lowest). In addition for insoluble compounds, the top 
concentration will be the lowest concentration that precipitation 
becomes evident. Previously if toxicity increased into the insoluble 
range, then testing had to continue into this range.
The previous ICH guideline S2B gave two options for screening for 
chromosome damage in vitro, a metaphase analysis in mamma-
lian cells or the mouse lymphoma test with colony sizing. The new 
guideline provides a third option, the in vitro micronucleus test in 
mammalian cells.

In vivo tests
In order to reduce the number of animals required for genotoxicity 
testing, the EWG has provided the option of integrating in vivo 
genotoxicity testing, such as the bone marrow micronucleus test or 
the Comet assay, as part of the protocol for general toxicology repeat 
dose testing e.g. as a component of a 28 day rat repeat dose test. 
Advice is given on setting adequate doses for this component.
For experienced laboratories there is no need to include a positive 
control in every study (slides from previous positive control studies can 
be randomised with new test slides).
Apart from the rodent micronucleus test, additional in vivo tests can 
include transgenic mutation studies, the comet assay, alkaline elution 
studies, Liver UDS etc. The choice of test has to be justified.
The automated methods of scoring the micronucleus can be used if 
validated in the laboratory concerned.

Testing Strategy
In the light of the concerns of the lack of predictive accuracy of 
mammalian cell tests, the new guideline provides two options for a 
test battery. The first option is very similar to the existing battery 
given in the original S2B guideline i.e. a bacterial mutation test; an in 
vitro test for chromosome damage (as detailed above) and a test for 
chromosome damage in vivo e.g. the rodent bone marrow micronu-
cleus test. The second and new option is to carry out a bacterial 
mutation test and two tests in vivo e.g. a bone marrow micronucleus 
test and a second test such as a Comet assay in a suitable tissue. This 
option does not include any in vitro mammalian genotoxicity assay. 
As in the previous guideline, proof of exposure to the selected tissues 
should be demonstrated.

Intrepretation
The guideline gives advice on the interpretation of test results, 
largely following the advice generated in the IWGT meeting in 
San Francisco 2005.

With the new guideline likely to be ratified in November this year 
Sponsors should be aware of the content of the draft guideline and 
the options it offers.  A package conducted using the standard 
genotoxicity battery which complies with the current guidelines will 
still be acceptable under the new guidelines. However, the revised 
guideline offers alternatives which will reduce the number of false 
positive results seen in in vitro mammalian cell tests and reduce 
animal use by incorporating genotoxicity endpoints into rodent 
repeat dose toxicity studies.  The new guideline should improve the 
assessment of genotoxicity of drug candidates through the judicious 
selection of the most appropriate strategy and the potential to apply 
newer technologies developed in response to the lack of predictive 
accuracy of mammalian cell tests.

Impact for Sponsors


