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+Data collected from 182 marketed and nonmarketed pharmaceut!cals demonstrate that
there is little value gained in conducting a rat t icity study for
compounds that lack: {1} histopathologic risk factors for rat neoplasia in chronic toxicology
studies, {2} evidence of hormonal perturbation, and {3} positive genetic toxicology results.
Using a single positive result among these three criteria as a test for outcome in the two-
year study, fifty-two of sixty-six rat tumorigens were correctly identified, yielding 79% test
sensitivity. When all three criteria were negative, 62 of 76 phar {82%) were
correctly predicted to be rat non-carcinogens. The fourteen rat false negatives had two-
year study findings of questionable human relevance. Applying these criteria to eighty-six
additional chemicals identified by the International Agency for Research on Cancer as
likely human q and to drugs withd) from the market for carcinogenicity
firmed their for predicting rat carcinogenicity outcome. These

yses support a proposal to refine y criteria for a two-year rat
study to be based on assessment of histopathologic findings from a rat six-month study,
evidence of hormonal perturbation, genetic toxicology results, and the findings of a six-
month ic mouse i icity study. This d decision igm has the
potential to eliminate over 40% of rat two-year testing on new pharmaceuticals without
compromise to patient safety.

NEG CARC Rat (Negative for Endocrine, Genotoxicity, and
Chronic study Associated histopathologic Risk factors for
Carcinogenicity in the Rat)
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Predictivity Y
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EDA 65% 92%
PhRMA | 50% 79%
JPMA 58% 88%
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FDA
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JPMA
n=64 32% 37% 26%

FDA Comments on NEGCARC, 10/212011)
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Peer review of the Japanese
validation study of the ROS in
vitro phototoxicity assay for ICH

Fig.1 Photosafety Strategy:

Tier 1in ICH S10 guideline
Systemic route
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ROS assay can reduce

| 95 ROS assays
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Onoue et al,
Pharmaceutical Research, 23 (1), 156-164 (2006)
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Fig. 5. Schematic representation of possible pathways for phatotoxic responses fnduced by photosensitive drugs.

Rationale for ROS assay
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Electronic ground state
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Jli. Photosdduct

UV absorplion
Emission
(Fluorescence)

(A) Jablonski diagram. S: singlet state; T. triplet state; IC: internal conversion; and ISC:
intersystem crossing, Each line among singlet states indicales the excited vibrational
states, and excited rotational states were not shown.

{B) Several photoloxic responses caused by photo-activated drugs
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ROS determination

1. Singlet oxygen (10,);
by bleaching of p-nitrosedimethylaniline (RNO}
10, + A— [AQ,] — AO,
[AO,] + RNO — -RNO + Products
(A, 0, acceptor, imidazole; RNO: nitroso compounds)

2. Superoxide anion {(Oy)
by reduction of Nitroblue tetrazolium (NBT)
O, + NBT — O, + Nitroblue diformazan

Test Method Evolution and Translation
Process: Concept to Implementation
Stage

Objective

p Identify need for new, improved and/or
alternative test methods

i toxic. i
identify biomarkers of toxicity

Incorporate bi into
standardized test method

¥

Optimize
method protocol

B i and reliability

> scientific
of validation status

Determine ility for
regulatory risk assessment

] ,,,,,,,,,,,, » Effective_use of new methods by

( implementation regulators and users

ICH S10 ROS Validation: Progress Flowchart

curtesy of Dr. Hosoi

Atlas [Futisn]
sere

Peer
{'P1: Phase 1 study, To confirm transferabity with 13chemicals | reView
{ P2: Phase 2 study, Main validation study with coded 42 chemicals ! meeting

ROS

Major recommendations from the peer review panel

¥ It might have been better to limit data to just blind phase 2 study.
The basis for overall evaluation of sensitivity, specificity, positive
and negative predictivity, and overall accuracy (performance
criteria) should be focused using these data. in this data set, 100%
negative predictivity was highly encouraged, even though refers to
chemicals that provided conclusive data.

v The panel doubt if 5-FU causes phototoxicity in human, and

recommended re-examining whether the human data for 5-FU

phototoxicity were derived from “high guality human data” or not.

The database could be expanded by taking solubility into account,

hence the {negative) results at 20uM should be accepted.

v Low specificity of data is problematic. If possible, re-set the
acceptance criteria based on validation study data (from 20 to x for
superoxide) .

<
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Peer review panel

W Stokes?, | Horii?, BH Kim?3 and
H Spielmann?
INCSU, Raleigh, NC, USA; 2Pfizer,Nagoya, Japan;

3Keimyung U, Daegu, Korea; *Panel Chairman,
FU Berlin, Berlin, Germany

Re-examination on the results
of validation studies 1/3

¥ The data from the phase 2 study, which was conducted under the masked
condition, were re-analyzed.

v The VMT members re-examined the information on 5-FU phototoxicity in
human. Since there were no high quality human data indicating that the
changes occurring with 5-FU was photo-deriven, we considered that the
phototoxicity of 5-FU was unknown.

v' The VMT members also re-examined the human phototoxicity data for
each test chemical whether they have “high quality human data” or not.
For rosiglitazone, one of phase 2 test chemicals, the VMT members could
not find high quality human data which indicates rosiglitazone as a
phototoxic drug, though rosiglitazone was positive in 373 NRU-PT. It is
considered probably as non-phototoxic. We eventually omitted the
rosiglitazone data from the re-examination of the phase 2 results.

{No. of test chemicals: 42 -»41)




