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EXmPERREARAFYIFMmICHER NS (Q)SAR

EU

11) Yes. the absence of a structural alert based on a well-performed assessment (e.g. through
application of commonly used QSAR assessment software such as DEREK or MCASE) will be

sufficient to conclude that the impurity is of no concern with respect to genotoxicity and no further
‘qualification’ studies or justification will be required.

USA

If an impurity that 1s present at levels below the ICH qualification thresholds is identified, the
impurity should be evaluated for genotoxicity and carcinogenicity based on structural activity
relationship (SAR) assessments (1.e., whether there 1s a structural alert). This evaluation can be
conducted via a review of the available literature or through a computational toxicology
assessment; commonly used software includes MDL-QSAR, MC4PC, and Derek for Windows.

ICH

A computational toxicology assessment should be performed using (Q)SAR methodologies
that predict the outcome of a bacterial mutagenicity assay. Two (Q)SAR prediction
methodologies that complement each other should be applied. One methodology should
be expert rule-based and the second methodology should be statistical-based. (Q)SAR
models utilizing these prediction methodologies should follow the validation principles
set forth by the Organisation for Economic Co-operation and Development (OECD). (18)

Complement?
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Applicability: 80.6% (166/206)

DEREK
In silico e
+ - Total Sensitivity
” 73.1 %
Sc.’ ul 4 26 Specificity
< ~| 21 159 180 88.3 %
40 166 206 gg":?,/rda"ce
70 Hayashi et al., Mutat Res,
Applicability: 100.0% (206/206) 588, 129-135 (2005)
MCASE AWORKS
In silico . In silico .
+ - Total Sensitivity + - Total Sensitivity
" 65.0 % " 73.1 %
GE) ul 4 20 Specificity GE) il 4 26 Specificity
< 13 133 146 91.1% < -| 54 124 178 69.7%
Concordance Concordance
40 140 166 88.0 % 73 131 204 20.1 %

Applicability: 99.0% (204/206)




S (C KD

Combination 1

Positive Negative
DEREK +~ - 4+ 4| - - + -
MCASE 4+ 4 - 4| - + - -
AWORKS + 4+ 4+ -4+ - - -
Combination 2
Pos. Inconclusive Neg.
DEREK +- + + - - |-
MCASE 4+ 4+ - 4 - + - -
AWORKS |+ |+ + - + - - |-
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REHR (Combination 1)

[ Negative ]

[ Positive ]

(AWORKS )
y

In silico
>4+ >- Total

Ames

-+

19 7 26
23 147 170
42 154 196

Sensitivity
73.1 %

Specificity APPlicability
86.5 % 95.1% (196/206)

Concordance
84.7 %
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N _ N _
W 3,0 > poxide [ Negative |
Y
Y | Positive |
(MCASE | ( DEREK | (AWORKS |
v v v

v v
[ <2: +ve }
or
<2:-ve
= v

[ Gray ]

In silico
--- Total Sensitivity
s 86.7 %
+| 13 2 15

Specificity Applicability
5 94 99 94.9 % 55.3 % (114/206)

Concordance
18 96 114 93.9 %

Ames
1




DEREK&MCASEIC K S AMESER YIS D%

DEREK MCASE
(%) (%)
— L 225 Hayashi et al., Mutat 73.1% 65.0%
AEFME Res, 588, 129-135 (19/26) (13/20)
(2005)
P Snyder, Environ
=3 Mol Mutagen 50, 61.5% 44.7%
435 (2009) (23/38) (18/38)
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Hillebrecht A et al., Comparative Evaluation of in Silico Systems for Ames Test
Mutagenicity Prediction: Scope and Limitations., Chem Res Toxicol, 24, 843-853, 2011)

F—=Y—2 QSAR  QSAR Sensitivity  Specificity = Concordance
Type Tool (%) (%) (%)
FDA (—{L=MES + EEEm) X5 DEREK 71.7 78.1 75.4
4,699{tE1 (44%M=1E) Toxtree 78.0 70.0 73.5
st Mcase 65.2 82.9 71.5
LSMA 69.2 77.8 74.0
NS (—REFEE) Al DEREK 80.9 59.1 73.7
2,647{tEY (67%E1E) Toxtree 85.2 53.1 74.6
st Mcase 74.6 74.0 74.4
LSMA 67.8 63.8 66.4
Ov>1(EE) yAlE7 DEREK 43.4 91.6 85.5
2,335{tEY (13%EE1E) Toxtree  42.9 77.5 73.1
st Mcase 30.6 85.8 78.9
LSMA 17.4 93.9 83.6
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Sutter et al., Use of in silico system and expert knowledge for structure-based assessment
of potentially mutagenic impurities. Regul. Tox. Pharma., 2013 (PhARMA White paper)

1 QSAR Sensitivity  Specificity Concordance
Tools (%) (%) (%)
Att DEREK 44 78 69
608{LS¥ (25%Fk=1E)
+Mcase 83 47 56
DEREK 72 70 70
Btt
26915 (14%FE1E) +Mcase 77 69 67
+LSMA 77 69 69
DEREK 97 6 34
Ctt

119{tE&% (31%FE1%) +Mcase 100 2 33
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