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most potent sensitizers (e.g., DNCB) should always be identifiable. Considerable weight
should be given to the balance between animal welfare and human safety when considering
the adequacy of test method accuracy.

The Panel was asked to identify any additional specific substances that should be used. The
Panel concluded that while additional substances should not be needed, it would be useful to
identify replacements for the eight proposed sensitizers with limited test data. If the goal is to
evaluate a specific applicability domain, additional test substances might be needed.

6.7 Additional Statistical Comments

During the evaluation of the draft ICCVAM LLNA Performance Standards, the Panel noted a
number of statistical issues that should be addressed. They suggested that in order to achieve
a normal distribution of the data and to reduce differences between groups, a suitable
variance stabilizing transformation (e.g., log transformation, square root transformation)
should be applied in all statistical analyses and in reporting summary standard deviations.
The Panel also suggested that there should be a more rigorous evaluation of what would be
considered an appropriate range of ECt values to include as a requirement. This would be a
statistical evaluation that takes into consideration the variability of ECt values generated
among the sensitizers included on the performance standards reference substances list and the
statistical multiple comparisons problem and the fact that sample sizes that are less than 30
invalidate statistics based on the normal distribution (Young 2007).

Furthermore, bioequivalence models have been developed (Berger and Hsu 1996) and should
be applied to the LLNA. Probability values can be used as descriptive statistics and as such
provide a summary measure of weight-of-evidence that would be useful for comparison of
performance standards across test methods. In this context, it would be informative to have
statistical tests of data generated for these purposes. A test of concordance for measuring the
accuracy of classification should be done.

Intralaboratory tests should include analysis of variance (ANOVA)-like tests with a test for
no trend, with the null hypothesis being that there is a difference and the alternative being
that the difference is bioequivalent. Interlaboratory tests should include ANOVA-like tests
with the null hypothesis being that there is a difference and the alternative hypothesis being
that the difference is bioequivalent. The reliability tests require “bioequivalence” to be
defined (i.e., what is acceptable to be considered equivalent).

It is not known whether these specific statistical tests can be identified in the literature or if
they need to be developed. If they do need to be developed, this should be given a priority.
Prior to running reliability studies, these statistical methods should be used to determine the
appropriate number of substances and the number of times each substance needs to be tested
within and among laboratories in the study design (see also ISO 5725 [ISO 1994] and ASTM
Standard E691 [ASTM 2005]). The power for the traditional LLNA should be established for
comparison purposes.
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7.0 Use of the LLNA for Potency Determinations

7.1 Comments on the Draft BRD for Completeness, Errors, and Omissions

The Panel was asked if there were any errors in the draft BRD on the use of the LLNA for
potency determinations that should be corrected, if omissions of existing relevant data had
been identified, or if there was additional information that should be included. The Panel
noted alternative analyses that would better help evaluate the use of the traditional LLNA for
skin sensitization potency (see the discussion of the categorization scheme in Section 7.2 and
the discussion of future studies in Section 7.3).

7.2 Comments on the Validation Status of the Traditional LLNA to Determine
Skin Sensitization Potency

7.2.1 Substances Used for the Validation Studies

The Panel was asked to consider whether the validation status of the traditional LLNA for
potency categorization (i.e., “strong” vs. “weak” sensitizers) has been adequately
characterized, and if the traditional LLNA is sufficiently accurate and reliable to be used as a
stand-alone assay for characterizing the potency of sensitizing substances, based on the
comparison to human and guinea pig responses. The Panel agreed that the LLNA database of
170 substances with comparative guinea pig (i.e., Guinea Pig Maximization Test or Buehler
Test) and/or human data (i.e., Human Maximization Test [HMT] and/or Human Repeat
Insult Patch Test [HRIPT], but not human clinical observations) is sufficient in number and
well balanced for this evaluation. The database included 112 substances (97 sensitizers, 15
non-sensitizers) with comparative human data and 105 substances (52 sensitizers, 53 non-
sensitizers) with comparative guinea pig data. Known contact sensitizers of public health
concern from various chemical groups are included. The Panel further agreed that these
substances were representative of a sufficient range of chemical classes and physical
chemical properties so that it would be applicable to the types of chemicals and products
typically tested for skin sensitization potential.

While coding of chemicals to reduce bias is recommended for validation studies, this
evaluation was based on a retrospective evaluation of existing data, most of which were
generated using chemicals that were not coded. The Panel was asked whether the lack of
coding of test substances adversely impacted or biased the current evaluation. Given the
nature of the studies (i.e., the testing was not conducted to demonstrate the ability of the
LLNA to be used for potency characterization), the Panel stated that the lack of coding likely
had no impact on the current evaluation.

For some substances tested for sensitization using the traditional LLNA, it was not possible
to determine whether the data were generated using pooled or individual animal lymph node
samples within a dose group (the former allowed in OECD TG 429 [OECD 2002]; the latter
as recommended in the ICCVAM 2001 protocol and required in the EPA 2003 skin
sensitization test guideline). Cockshott et al. (2006) reported that using individual animal
data allowed for technical problems during an experiment and outlier animals within a dose
group to be identified. Considering this, the Panel was asked whether the analysis of the
performance of the traditional LLNA for potency determinations should be limited to data
from studies that can be confirmed as using individual animal data collection procedures.
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A majority of the Panel agreed that, ideally, future traditional LLNA potency determinations
should be based on data from studies that use individual data collection procedures, as this
would allow for the identification of outliers that might skew the average group stimulation
index. A minority opinion by Drs. Nathalie Alépée, Thomas Gebel, Dagmar Jirova, Raymond
Pieters, and Michael Woolhiser stated that if laboratories were operating under OECD
guidance (OECD 2002) and a reliable validation dataset had been generated, then pooled data
from at least four animals could be considered acceptable.

7.2.2 Test Method Accuracy

The Panel was further asked what impact the inclusion of pooled animal data might have on
the accuracy analysis included in Section 6.0 of the draft ICCVAM LLNA potency BRD.
With regard to this retrospective dataset, the Panel agreed that pooled data should not be
excluded from the current analysis to assess potency determinations for the traditional
LLNA. The Panel stated that it is impossible to assess the impact of using pooled data
without a separate analysis of the ability of the traditional LLNA to be used for
characterizing skin sensitization potency using pooled vs. individual data, which the Panel
recommended be done (see the discussion of future studies in Section 7.3).

A minority opinion from Dr. Dagmar Jirova stated that, since OECD TG 429 (OECD 2002)
allows the use of both pooled and individual animal data, the analysis that includes both
types of data is appropriate. Even with the diversity of data sources (the vehicle is not known
for 43% of substances tested in the traditional LLNA; human data were obtained by different,
even undefined methods, etc.), the outcome of the evaluation was good, which documents the
strength and robustness of the traditional LLNA.

The Panel was asked whether the correct classification, as well as the over- and under-
classification, rates of the traditional LLNA for sensitization potency determinations had
been adequately compared and appropriately evaluated based on the corresponding human
and guinea pig data (refer also to Section 6.0 of the draft I[CCVAM LLNA potency BRD).
The Panel agreed that the two approaches used in the draft BRD for analyzing the ability of
the traditional LLNA to discriminate between strong and weak skin sensitizers were
appropriate and correct. In these two approaches, the traditional LLNA was evaluated, after
identifying the optimal EC3 value, for its ability to correctly classify strong and weak
sensitizers as defined by human or guinea pig threshold values based on: (1) sensitizers only,
and (2) sensitizers combined with false positives, false negatives, and non-sensitizers.

A minority opinion from Dr. Howard Maibach stated that the relevance of the traditional
LLNA to human clinical observations has not been sufficiently determined and should be.

The accuracy analysis (see Section 6.0 of draft [CCVAM BRD) focuses on a proposed two-
level categorization scheme (weak sensitizers vs. strong sensitizers) for both human and
guinea pig data. The Panel was asked whether this was an appropriate categorization scheme,
or if other categorization schemes should be considered. The Panel agreed that the two-level
categorization scheme was appropriate, especially considering the fact that, for human
situations, risk assessment should be performed, and therefore more categories are not
needed. Even a weak sensitizer under heavy exposure and individual circumstances may
reach a comparable risk level as a strong sensitizer under conditions of low exposure.
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A minority opinion from Drs. Raymond Pieters and Michael Woolhiser recommended the
addition of at least a moderate category since certain compounds will always be on the
border between weak and strong. Dr. Pieters specifically recommended the categorization
scheme of Kimber et al. (2003), which is based on five categories if non-sensitizers are
included.

Of the two human threshold concentrations that are proposed in this two-category
categorization scheme (i.e., <250 pg/cm® or <500 ug/cm?), the Panel was asked which
threshold was the most appropriate for categorizing sensitizing substances as strong vs. weak
for humans, or if another threshold was more appropriate for this purpose. The Panel noted
that this validation was based on comparison to guinea pig and HMT/HRIPT information.
These data relate only to induction and do not permit an assessment of risk in humans for
elicitation.

For the data provided, the Panel concluded that the best results were obtained using the
decision criterion of 250 ug/cm” and the corresponding optimal traditional LLNA EC3 value
of 9.4%. Using this cut-off when traditional LLNA false negative and false positive
substances are included in the analysis, in addition to sensitizers in both the traditional LLNA
and in humans using the HRIPT and/or HMT, correct classification of strong sensitizers was
79% and underclassification was 21%. Underclassification of substances in this context
means classification as weak instead of strong sensitizers (i.e., they are not missed as
sensitizers regarding the labeling and safety of consumers). The Panel stated that more data
are needed to determine if another threshold is more appropriate.

When the potency categorization analysis was based on sensitizers only, the guinea pig tests
predicted weak sensitizers with higher accuracy than did the LLNA (89% vs. 75% for the
250 ug/cm” cutoff and 83% vs. 60% for the 500 ug/cm” cutoff), which is logical because the
guinea pig test methodology involves all phases of the sensitization process and usually
involves adjuvants. However, the guinea pig tests were less accurate for the prediction of
strong sensitizers compared to LLNA (48% vs. 71% for the 250 pg/cm® cutoff and 42% vs.
63% for the 500 ug/cm® cutoff), which represents a higher risk for consumers. For the
protection of public health, it is more important to correctly identify strong sensitizers than
weak sensitizers.

The Panel was asked whether the draft BRD adequately characterized the usefulness and
limitations of the LLNA for potency categorizations. If not, the Panel was asked what
additions or changes should be made to the description of usefulness and limitations in the
draft BRD. The Panel stated that additional evaluations should be conducted to determine the
impact on potency categorization if the human threshold data are evaluated differently (e.g.,
alternative lowest observed effect level [LOEL] safety factors other than 10, using LOEL
data only, using no observed effect level [NOEL] data only), and if this might improve the
correlation between the LLNA and the human results. According to the Panel, the approach
of directly comparing the LOEL values without using a safety factor compares values of
similar significance in humans and in the LLNA. In other words, the LOEL in humans
describes the threshold induction area dose in humans and the EC3 value in the traditional
LLNA is the threshold induction area dose and thus could be the analogous value to the
human LOEL. The Panel further stated that traditional LLNA tests based on pooled or
individual lymph nodes for a dose group should be evaluated independently to assess the
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impact of using pooled data on the accuracy analysis for skin sensitization potency. Finally,
the Panel stated that the effect of different vehicles should be recognized as a limitation in the
data analysis given the demonstrated variability of results.

7.2.3 Test Method Reliability

The Panel was asked whether the reliability (e.g., intralaboratory repeatability, intra- and
inter-laboratory reproducibility) of the traditional LLNA for potency determinations had been
adequately evaluated. If not, the Panel was asked what other analyses should be performed.
Similar to their recommendations for test method accuracy, the Panel stated that additional
evaluations of reliability should be conducted based on using different approaches for human
threshold data (e.g., using alternative LOEL safety factors other than 10, using LOEL data
only, using NOEL data only). The Panel further stated that the reliability of LLNA based on
using pooled or individual animal data should be evaluated independently. Finally, the Panel
stated that the effect of different vehicles should be recognized as a limitation in the data
analysis, as a source of increased variability.

7.2.4 Data Quality

It was not possible to determine whether or not all studies included in the draft LLNA
potency BRD had been conducted in accordance with GLP guidelines, nor was it possible to
obtain the results of GLP audits for all studies determined to be GLP-compliant. The Panel
was asked to discuss what impact this might have on the evaluation of the LLNA for potency
determinations and whether any of the non-GLP studies should be excluded from the
analyses. The Panel concluded that it was important to note if the data were obtained from
studies conducted according to GLP guidelines, as ideally this should be the case. However,
the Panel concluded that data from studies that could not be confirmed as being GLP-
compliant, but that were from peer-reviewed literature or other sources with high-quality
laboratory management practices were still appropriate to include in this retrospective
analysis.

As described in the draft BRD, original records for some of the non-GLP studies included in
this evaluation could not be obtained. As a result, an independent audit could not be
conducted to confirm that the reported data is the same as the data recorded in laboratory
notebooks. Considering this, the Panel was asked whether the results of these studies (all of
which are currently included) be excluded from any of the performance analyses. The Panel
considered the data to have been generated by repeatedly published and reliable laboratories
and therefore did not question the adequacy/quality of the retrospective data analysis. Thus,
although data should be checked when available, exclusion of data was not deemed
necessary, in this case.

7.2.5 Consideration of All Available Data and Relevant Information

Based on the draft BRD, the Panel was asked whether all the relevant data identified in
published or unpublished studies conducted using the traditional LLNA had been adequately
considered. If not, the Panel was asked what other studies should be considered. The Panel
recommended that the LOELs from Akkan et al. (2003) be used instead of the DSAs values
from Schneider and Akkan (2004) in all of the potency analyses. A minority opinion by Dr.
Thomas Gebel stated that it was acceptable to use the DSAs values from Akkan et al. (2003)
as LOEL values in the evaluation. Dr. Gebel mentioned that the DSAs value is a LOEL
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value adjusted to 5% incidence of induction. Akkan et al. (2003) used the DSAs value to
correct for different human studies leading to different inductions. Dr. Gebel further stated

that as the DSAys is corrected for an induction rate of 5%, it would be better to compare with
the traditional LLNA EC3 than to use the default uncorrected LOEL.

7.3 Comments on the Draft ICCVAM Test Method Recommendations for the Use
of the LLNA for Potency Determination

7.3.1 Test Method Usefulness and Limitations

With regard to the use of the LLNA for potency categorization (i.e., strong vs. weak
sensitizers), the [ICCVAM draft recommendation is that the traditional LLNA should not be
considered as a stand-alone test method for predicting sensitization potency, but must instead
be used as part of a weight-of-evidence evaluation to discriminate between strong and weak
sensitizers. This is based on the fact that, although there is a significant positive correlation
between traditional LLNA EC3 values and human sensitization threshold doses, this
correlation is not strong [see detailed discussion in the draft ICCVAM recommendations].
The Panel agreed that the traditional LLNA should not be considered a stand-alone assay for
categorization of skin sensitization potency, but it could be used in a weight-of-evidence
evaluation (e.g., along with quantitative structure-activity relationship [QSAR], peptide
reactivity, human evidence) to discriminate between strong and weak sensitizers. The Panel
further stated that there are additional studies proposed that may provide a better correlation
and improve prediction of potency categorization (see the discussion of future studies
below).

A minority opinion from Drs. Thomas Gebel and Dagmar Jirova stated that there is a
significant positive correlation between EC3 values and human threshold values. It is likely
that limitations in estimating human threshold values and the inclusion of human NOEL
values in the current evaluation contributed negatively to the resulting R* value of 0.405
(when LLNA EC3 data vs. human threshold data were compared, see Table 6-2 of the draft
ICCVAM BRD). Thus, the R? value may improve when the additional analyses that have
been suggested by the Panel are conducted.

The Panel stated that the effect of different vehicles should be recognized as a limitation in
the data analysis and a likely source of within and between laboratory variability.

7.3.2 Test Method Protocol

The Panel was asked whether the ICCVAM-recommended LLNA protocol (ICCVAM 1999;
EPA 2003) should be used when generating data that will or might be considered for
sensitization potency categorization decisions. The Panel agreed that this protocol should be
used. A minority opinion by Drs. Nathalie Alépée, Thomas Gebel, Dagmar Jirova, Raymond
Pieters, and Michael Woolhiser stated that if laboratories were operating under OECD
guidance (OECD 2002) and a reliable validation dataset had been generated, then pooled data
from at least four animals could be considered acceptable.

The Panel was asked whether the relevant testing guidelines for the traditional LLNA should
be updated to include the calculation of an EC3 value. The Panel agreed with this
recommendation. The calculation of an EC3 value is briefly described in the draft ICCVAM
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LLNA Performance Standards for specific situations with references to Basketter et al.
(2000) and Ryan et al. (2007).

7.3.3 Future Studies

The Panel was asked whether the available data support the ICCVAM draft
recommendations for the traditional LLNA in terms of the proposed future studies. The Panel
agreed and concluded that more data are needed to determine the optimal threshold in
humans for distinguishing between strong and weak sensitizers. However, the Panel
discouraged conducting new animal studies unless it was likely that results from such studies
would lead to an overall reduction in animal use. The Panel stated further that the traditional
LLNA appears to be a robust rodent assay for the quantification of the induction of cell-
mediated immunity. Thus, use of the traditional LLNA for potency determination can be
used in conjunction with QSAR information, guinea pig assays, HRIPT/HMT, and the
quantitative data of elicitation and frequency of positive response in humans in a weight-of-
evidence approach. The Panel further stated that additional evaluations should be conducted
to determine the impact on potency categorization if the human threshold data are evaluated
differently (e.g., alternative LOEL safety factors other than 10, using LOEL data only, using
NOEL data only). This might improve the correlation between LLNA and human data. The
Panel further stated that LLNA tests based on pooled or individual animal data should be
evaluated independently to assess the impact of using pooled data on the accuracy for
determining skin sensitization potency.

The Panel recommended a statistical analysis to determine where an appropriate cutoff value
between weak or strong sensitizers might be best defined for traditional LLNA data. For
example, receiver operating characteristic curves could be used to identify the optimum cut-
off for determining the difference between weak and strong sensitizers.

Finally, the Panel stated that the effect of different vehicles should be recognized as a
limitation in the current data analysis, that this was a source of variability within and between
laboratories, and that its impact should be considered in future analyses.
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Instructions for the Peer Review Panel: LLNA Limit Dose Procedure

The Interagency Coordinating Committee on the Validation of Alternative Methods
(ICCVAM) in conjunction with National Toxicology Program Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM) is evaluating the validation
status of the murine local lymph node assay (LLNA) limit dose procedure as a substitute for
the traditional LLNA for assessing the allergic contact dermatitis potential of chemicals and
other substances.

The following materials are intended to guide you in your review of the ICCVAM evaluation
of the LLNA limit dose procedure. You are first asked to review the information in the draft
ICCVAM LLNA limit dose procedure Background Review Document (BRD) for
completeness, and to identify any errors or omissions of existing relevant data or information
that should be included. You are then asked to evaluate the information in this BRD to
determine the extent to which each of the applicable criteria for validation and acceptance of
toxicological test methods (ICCVAM 2003") have been appropriately addressed for the
proposed use of the LLNA limit dose procedure. Adequate validation” is a prerequisite for a
test method to be considered for use in regulatory decision-making by U.S. Federal agencies.
This validation process characterizes the usefulness and limitations of a test method for its
intended use.

Lastly, you are asked to consider the ICCVAM draft test method recommendations for the
LLNA limit dose procedure (i.e., the proposed test method use, the proposed recommended
standardized protocol, the proposed test method performance standards, and any proposed
additional studies) and comment on whether the recommendations are supported by the
information provided in the draft LLNA limit dose procedure BRD.

The questions relating to the draft BRD that must be addressed are provided in Sections I
and II of this guidance, while Section III contains questions relating to the draft ICCVAM
test method recommendations on the LLNA limit dose procedure.

These include questions prepared by the ICCVAM IWG to ensure that the assessment
provides adequate information to facilitate U.S. Federal agency decisions on the regulatory
acceptability of this test method, and/or adequate guidance for organizations that may be
involved in conducting or supporting further development, standardization, and/or validation.

The overall question to consider is whether the validation status of the LLNA limit dose
procedure has been adequately characterized for its intended purpose, and is it sufficiently
accurate and reliable to be used for the identification of sensitizing substances and non-
sensitizing substances in place of the traditional LLNA procedure when there is not a need
for dose response information, in order to reduce the number of animals required for such
testing.

| Questions to the Panel: Review for Errors and Omissions

"ICCVAM. 2003. ICCVAM Guidelines for the Nomination and Submission of New, Revised, and
Alternative Test Methods. NIH Publication No. 03-4508. Research Triangle Park, NC. NIEHS
(Available: http://iccvam.niehs.nih.gov/docs/guidelines/subguide.htm).

* Validation is the process by which the reliability and accuracy of a test method are established for a
specific purpose (ICCVAM 2003).
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II.

1.

Are there any errors or omissions of existing relevant data or information that
should be included in the draft BRD?

Questions to the Panel: LLNA Limit Dose Procedure Draft BRD

1.

For the proposed LLNA limit dose procedure, [CCVAM recommends that the
number of animals used in each group should be the same as that recommended
by ICCVAM for the traditional LLNA based on its 1998 evaluation of the LLNA,
and that individual animal data should be collected and reported (ICCVAM,
1999). Do you agree that these are appropriate provisions for the limit dose
procedure? Please explain your answer.

Do you consider the traditional LLNA database representative of a sufficient
range of chemical classes and physical chemical properties that it would be
applicable to any of the types of chemicals and products that are typically tested
for skin sensitization potential? If not, what are the relevant chemical
classes/properties (other than those that are identified as limitations in the
traditional LLNA) that should be tested with caution, or not evaluated using the
limit dose procedure? What chemicals or products should be evaluated to fill this
data gap? Please explain your answer.

While coding of chemicals is recommended for prospective studies, this
evaluation is based on a retrospective evaluation of existing data, most of which
was not generated using coded chemicals to reduce the potential for bias. Does the
lack of coding of test substances adversely impact or bias the current evaluation?
Please explain your answer.

For some substances submitted using the traditional LLNA test method, it was not
possible to confirm whether the data were generated using pooled animal data for
each dose group (as allowed in Test Guideline [TG] 429 of the Organisation for
Economic Co-operation and Development [OECD]). ICCVAM (1999), Dean et
al. (2001), and EPA (2003) recommend the use of statistical analyses to help
interpret LLNA study results, which necessitates data collected at the level of the
individual animal, while Cockshott et al. (2006) reported that using individual
animal data allowed for technical problems during an experiment to be identified.
Considering this, should the analysis of the performance of the LLNA limit dose
procedure against the traditional LLNA be limited to data from studies that can be
confirmed as using individual animal data collection procedures? What impact
might the inclusion of pooled animal data have on the accuracy analysis of the
LLNA limit procedure? Please explain your answer.

Has the relevance (e.g., accuracy/concordance, sensitivity, specificity, false
positive and false negative rates) of the LLNA limit dose procedure been
adequately evaluated and compared to the traditional LLNA (refer also to Table
6-1 of the draft ICCVAM BRD)? If not, what other analyses should be
performed?

There were five substances for which the highest concentration tested produced
an SI of less than 3.0, while lower concentrations of these substances produced an
SI of greater than 3.0 (see Table 6-2 of the draft ICCVAM BRD). These
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10.

substances are classified as “false negatives” compared to what was obtained in
the traditional LLNA. Can you identify any characteristics associated with these
or other substances that might signal that this type of abnormal dose response
might occur, and therefore using the LLNA limit dose procedure would not be
appropriate? Please explain your answer.

Does the BRD adequately characterize the usefulness and limitations of the
LLNA limit dose procedure based on the accuracy analyses? If not, what
additions or changes should be made to the current usefulness and limitations?
Please explain your answer.

Is it appropriate to assume that the intra- and inter-laboratory reproducibility of
the LLNA limit dose procedure and the traditional LLNA will be similar, based
on the fact that they use identical protocols with the exception of the number of
doses used? Do you agree? Does reducing the number of test substances dose
groups from three to one reduce the reliability of the assay? Please explain your
answer.

For some studies included in the draft BRD, it was not possible to determine
whether or not they had been conducted in accordance with Good Laboratory
Practice (GLP) guidelines. Original records for some of the non-GLP studies
included in this evaluation could not be obtained. As a result, an independent
audit could not be conducted to confirm that the reported data is the same as the
data recorded in laboratory notebooks. Neither was it possible to obtain the results
of GLP audits for all studies conducted in accordance with GLP guidelines.
Considering this, should the results of these studies (all of which are currently
included) be excluded from any of the performance analyses? Please explain your
answer.

Based on the draft BRD, have all the relevant data identified in published or
unpublished studies conducted using the traditional LLNA been adequately
considered? If not, what other traditional LLNA data needs to be considered and
how can it be obtained?
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JIIR Questions to the Panel: Draft ICCVAM Test Method Recommendations on the

LLNA Limit Dose Procedure

1.

Do the available data support the ICCVAM draft recommendations for the LLNA
limit dose procedure in terms of the proposed test method usefulness and
limitations? If not, what recommendations would you make? Please explain your
answer.

Should the LLNA limit dose procedure be routinely recommended for the
hazard identification of skin sensitizing chemicals when potency information
is not required? Please explain your answer.

If potency information is required, should the LLNA limit dose procedure be
routinely recommended as the initial test to identify sensitizers before
conducting the traditional LLNA as a way to further reduce animal use, since
negative results would not require further testing? Please explain your answer.

Based on the existing database, there is a false negative rate of 1.6% (5/313
positive compounds) for the LLNA limit dose approach compared to the
results obtained in the traditional LLNA. Do you consider that this is
adequately addressed by the proposed cautionary language and weight of
evidence consideration for negative substances? Please explain your answer.

Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA limit dose procedure in terms of the proposed test method
standardized protocol? If not, then what recommendations would you make?
Please explain your answer.

The recommended ICCVAM protocol (ICCVAM 1999; Dean et al. 2001;
EPA 2003), as well as OECD TG 429, specifies that the highest dose tested
should be the highest soluble concentration that does not induce systemic
toxicity and/or excessive skin irritation. However, Kimber et al. (2006)
concluded that negative results obtained from studies where the highest
concentration tested was below 10% should be considered invalid, and
adopted a 10% application concentration as a threshold of confidence for
categorization of a chemical as being negative while noting that the figure
should not be considered as inviolable. Are the data presented in the draft
BRD (i.e., 5/313 positive substances in the NICEATM database were negative
at concentrations <10%, but were positive at higher concentrations) adequate
to conclude that this threshold concentration is not appropriate? If a negative
result was obtained for a test substance in a study where the highest
concentration that could be tested (based on systemic toxicity or excessive
local irritation, as described in I[CCVAM [1999], Dean et al. [2001], and EPA
[2003]) was <10%, should additional testing be required? Do you agree that
the current approach for selecting the “limit” dose is appropriate or do you
conclude that there is a threshold concentration for the LLNA at which a
negative result could always be considered as an acceptable result? If so, what
is that concentration? Please explain your answer.
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3. Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA limit dose procedure in terms of the proposed future studies? If not,
then what recommendations would you make? Please explain your answer.

B-9



Independent Peer Review Panel Report - Appendix B May 2008

[This Page Intentionally Left Blank]



Independent Peer Review Panel Report - Appendix B May 2008

Appendix B2

Questions for the Peer Review Panel:
LLNA for Testing Aqueous Solutions, Metals, and Mixtures



Independent Peer Review Panel Report - Appendix B May 2008

[This Page Intentionally Left Blank]



Independent Peer Review Panel Report - Appendix B May 2008

Instructions for the Peer Review Panel: LLNA for Testing Aqueous Solutions, Metals,
and Mixtures

The Interagency Coordinating Committee on the Validation of Alternative Methods
(ICCVAM) in conjunction with National Toxicology Program Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM) is currently updating the
original validation report of the LLNA (ICCVAM 1999) based on a comprehensive review of
available data and information regarding the current validity of the LLNA for assessing the
skin sensitizing potential of mixtures, metal compounds, and substances tested in aqueous
solutions. The information is based on a retrospective review of LLNA data derived from a
database of over 500 substances (including mixtures) tested in the LLNA and builds on the
previous ICCVAM evaluation of the LLNA, which was based on 209 substances (ICCVAM
1999). In the original ICCVAM report, the performance of the LLNA was compared to 1) the
results from guinea pig tests and 2) information about sensitizers in humans (e.g., human
maximization test [HMT] results, substances used in human repeat insult patch test [HRIPT],
clinical data), where available. This addendum updates the LLNA performance analyses for
mixtures, metal compounds, and substances tested in aqueous solutions when compared to
human and guinea pig results.

The following materials are intended to guide you in your review of the ICCVAM evaluation
of the LLNA. You are first asked to review the information in the draft Addendum to the
ICCVAM (1999) report for completeness, and to identify any errors or omissions of existing
relevant data or information that should be included. You are then asked to evaluate the
information in this Addendum to determine the extent to which each of the applicable criteria
for validation and acceptance of toxicological test methods (ICCVAM 2003%) have been
appropriately addressed for the proposed use of the LLNA for testing mixtures, metal
compounds, and substances in aqueous solutions. Adequate validation® is a prerequisite for a
test method to be considered for use in regulatory decision-making by U.S. Federal agencies.
This validation process characterizes the usefulness and limitations of a test method for its
intended use.

Lastly, you are asked to consider the ICCVAM draft test method recommendations for the
LLNA (i.e., the proposed test method use, the proposed recommended standardized protocol,
the proposed test method performance standards, and any proposed additional studies) and
comment on whether the recommendations are supported by the information provided in the
draft Addendum.

The questions relating to the draft Addendum that must be addressed are provided in
Sections I and II of this guidance, while Section III contains questions relating to the draft
ICCVAM test method recommendations on the LLNA for testing mixtures, metal
compounds, and substances in aqueous solutions.

3 ICCVAM. 2003. ICCVAM Guidelines for the Nomination and Submission of New, Revised, and
Alternative Test Methods. NIH Publication No. 03-4508. Research Triangle Park, NC. NIEHS
(Available: http://iccvam.niehs.nih.gov/docs/guidelines/subguide.htm).

* Validation is the process by which the reliability and accuracy of a test method are established for a
specific purpose (ICCVAM 2003).
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These include questions prepared by the ICCVAM IWG to ensure that the assessment
provides adequate information to facilitate U.S. Federal agency decisions on the regulatory
acceptability of this test method, and/or adequate guidance for organizations that may be
involved in conducting or supporting further development, standardization, and/or validation.

The overall question to consider is whether the validation status of the LLNA for testing
mixtures, metal compounds, and substances in aqueous solutions has been adequately
characterized, and is it sufficiently accurate and reliable to be used for the identification of
sensitizing substances based on a comparison to either human or guinea pig responses.

| Questions to the Panel: Review for Errors and Omissions

1. In the draft Addendum, are there any errors that need to be corrected or omissions
of existing relevant data or information that should be included?

1I. Questions to the Panel: Updated LLNA Applicability Domain Addendum

1. Do you consider the database of substances evaluated representative of a
sufficient range of mixtures, metal compounds, and substances in aqueous
solutions that are typically tested for skin sensitization potential? Please explain
your answer.

2. For the purpose of this evaluation, aqueous solutions were defined by the
proportion of water (at least 20%) (i.e., substances or mixtures that were tested in
an aqueous or an organic:aqueous vehicle were labeled as aqueous solutions). Do
you consider this to be an appropriate criterion for defining aqueous solutions? If
not, what would be more appropriate? Please explain your answer.

3. While coding of chemicals is recommended for prospective studies, this
evaluation is based on a retrospective evaluation of existing data, most of which
was not generated using coded chemicals to reduce bias. Does the lack of coding
of test substances adversely impact or bias the current evaluation? Please provide
a rationale for your answer.

4. For some substances submitted using the LLNA, it was not possible to confirm
whether the data were generated using pooled animal data for each dose group (as
allowed in Test Guideline [TG] 429 of the Organisation for Economic Co-
operation and Development [OECD]) rather than individual animal data (as
recommended in the ICCVAM 2001 protocol)? Cockshott et al. (2006) reported
that using individual animal data allowed for technical problems during an
experiment to be identified. Considering this, should the analysis of the
performance of the LLNA for testing mixtures, metal compounds, and substances
in aqueous solutions be limited to data from studies that can be confirmed as
using individual animal data collection procedures? What impact might the
inclusion of pooled animal data have on the accuracy analysis included in Section
5.0 of the draft Addendum? Please explain your answer.

5. Has the relevance (e.g., accuracy/concordance, sensitivity, specificity, false
positive and false negative rates) of the LLNA for testing mixtures, metal
compounds, and substances in aqueous solutions been adequately evaluated and
compared to the human and guinea pig (refer also to Section 5.0 of the draft
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10.

Addendum)? If not, what other analyses should be performed? Please explain
your answer.

When multiple LLNA studies were available for the same substance, the majority
call (where all studies used the same vehicle and the same concentration range)
was used to assign an overall classification for the purposes of the accuracy
analysis. For example, if chemical X was tested 5 times and was positive in 3
studies and negative in two, the overall classification was positive. Do you agree
with the approach to assigning overall classifications? If not, how would you
propose that this be accomplished? Please explain your answer.

Does the Addendum adequately characterize the usefulness and limitations of the
LLNA for testing mixtures, metal compounds, and substances in aqueous
solutions based on the accuracy analyses? If not, what additions or changes
should be made to the current usefulness and limitations? Please explain your
answer.

For some studies included in the draft Addendum, it was not possible to determine
whether or not they had been conducted in accordance with Good Laboratory
Practice (GLP) guidelines. Neither was it possible to obtain the results of GLP
audits for all studies conducted in accordance with GLP guidelines. Please discuss
what impact this lack might have on the evaluation of the LLNA for testing
mixtures, metal compounds, and substances in aqueous solutions and whether
such studies should be excluded from any analysis.

As described in the draft Addendum, original records for some of the non-GLP
studies included in this evaluation could not be obtained. As a result, an
independent audit could not be conducted to confirm that the reported data is the
same as the data recorded in laboratory notebooks. Considering this, should the
results of these studies (all of which are currently included) be excluded from any
of the performance analyses? Please explain your answer.

Based on the draft Addendum, have all the relevant data identified in published or
unpublished studies conducted using the LLNA for testing mixtures, metal
compounds, and substances in aqueous solutions been adequately considered? If
not, what other studies should to be considered?

Questions to the Panel: Draft ICCVAM Test Method Recommendations on the

LLNA for Testing Aqueous Solutions, Metals, and Mixtures

1.

Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA with regard to testing mixtures, metal compounds, and substances
in aqueous solutions in terms of the proposed test method usefulness and
limitations? Please explain your answer. If not, what recommendations would you
make?

Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA in terms of the proposed test method standardized protocol? Please
explain your answer. If not, then what recommendations would the Panel make?
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3. Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA in terms of the proposed future studies? Please explain your
answer. If not, then what recommendations would you make?
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Appendix B3

Questions for the Peer Review Panel:
Non-Radioactive LLNA Protocol - LLNA: DA Test Method
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Instructions for the Peer Review Panel: Non-Radioactive LLNA Protocol: LLNA: DA
Test Method

The Interagency Coordinating Committee on the Validation of Alternative Methods
(ICCVAM) in conjunction with National Toxicology Program (NTP) Interagency Center for
the Evaluation of Alternative Toxicological Methods (NICEATM) is evaluating the
validation status of the LLNA: DA (Local Lymph Node Assay-Daicel adenosine triphosphate
[ATP]) for assessing the allergic contact dermatitis (ACD) potential of chemicals and other
substances. This test method, developed by Daicel Chemical Industries, Ltd. (Tokyo, Japan),
is a non-radiolabeled version of the traditional LLNA, and is based on measuring levels of
ATP in the auricular lymph nodes as an indicator of increased cell proliferation.

The following materials are intended to guide you in your review of the ICCVAM evaluation
of the LLNA: DA. You are first asked to review the information in the draft ICCVAM
LLNA: DA Background Review Document (BRD) for completeness, and to identify any
errors or omissions of existing relevant data or information that should be included. You are
then asked to evaluate the information in the BRD to determine the extent to which each of
the applicable criteria for validation and acceptance of toxicological test methods (ICCVAM
2003°) have been appropriately addressed for the proposed use of the LLNA: DA. Adequate
validation® is a prerequisite for a test method to be considered for use in regulatory decision-
making by U.S. Federal agencies. The validation process characterizes the usefulness and
limitations of a test method for a specific intended use.

Lastly, you are asked to consider the ICCVAM draft test method recommendations for the
LLNA: DA (i.e., the proposed test method use, the proposed recommended standardized
protocol, the proposed test method performance standards, and any proposed additional
studies) and comment on whether the recommendations are supported by the information
provided in the draft LLNA: DA BRD.

The questions relating to the draft BRD that must be addressed are provided in Sections I
and II of this guidance, while Section III contains questions relating to the draft ICCVAM
test method recommendations on the LLNA: DA.

These include questions prepared by the ICCVAM Immunotoxicity Working Group (IWG)
to ensure that the assessment provides adequate information to facilitate U.S. Federal agency
decisions on the regulatory acceptability of this test method. The questions are also intended
to obtain guidance that will be helpful to federal agencies and other organizations that may
be involved in conducting or supporting further development, standardization, and/or
validation studies.

The overall question to consider is whether the validation status of the LLNA: DA has been
adequately characterized for its intended purpose, and is it sufficiently accurate and reliable

>ICCVAM. 2003. ICCVAM Guidelines for the Nomination and Submission of New, Revised, and
Alternative Test Methods. NIH Publication No. 03-4508. Research Triangle Park, NC. NIEHS
(Available: http://iccvam.niehs.nih.gov/docs/guidelines/subguide.htm).

% Validation is the process by which the reliability and accuracy of a test method are established for a
specific purpose (ICCVAM 2003).
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to be used for the identification of sensitizing substances and non-sensitizing substances in
place of the traditional LLNA procedure.

| Questions to the Panel: Review of the Draft LLNA: DA BRD for Errors and
Omissions

1. Inthe draft LLNA: DA BRD, are there any errors in the BRD that should be
corrected, or omissions of existing relevant data or information that should be
included?

1I. Questions to the Panel: Draft LLNA: DA BRD
1. Test Method Protocol

i. The traditional LLNA protocol (ICCVAM 1999; Dean et al. 2001)
recommends a minimum of five successfully treated animals per dose group.
Current validation of the LLNA: DA was performed using four animals per
dose group. What impact might using fewer mice have on the accuracy
analysis of the LLNA: DA? Please explain your answer.

ii. The data generated for the substances analyzed in the LLNA: DA test method
come from auricular lymph nodes that were pooled across mice in each dose
group rather than being analyzed on an individual animal data. What impact
might the inclusion of pooled animal data have on the accuracy analysis of the
LLNA: DA? Please explain your answer.

iii. The LLNA: DA differs from the traditional LLNA in the treatment schedule
and by including a pre-treatment with 1% SLS prior to application of the test
substance. Do you consider these changes to be appropriate? Please explain
your answer.

2. Substances Used for the Validation Studies

i. Do you consider the LLNA: DA database representative of a sufficient range
of chemical classes and physicochemical properties that it would be applicable
to any of the types of chemicals and products that are typically tested for skin
sensitization potential? If not, what are the relevant chemical
classes/properties (other than those that are identified as limitations in the
traditional LLNA) that should be tested with caution, or not evaluated using
the LLNA: DA? What chemicals or products should be evaluated to fill this
data gap? Please explain your answer.

3. Test Method Accuracy

i.  The current accuracy analysis is based on overall concordance with the
traditional LLNA. Accuracy statistics compared to the guinea pig tests and
human data/experience have also been provided. Are these comparisons
appropriate for assessing the accuracy of the LLNA: DA? Please explain your
answer.

ii. Has the relevance (e.g., accuracy/concordance, sensitivity, specificity, false
positive and false negative rates) of the LLNA: DA been adequately evaluated
and compared to the traditional LLNA (refer also to Table 6-1 of the draft
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1v.

ICCVAM BRD)? If not, what other analyses should be performed? Please
explain your answer.

There was one substance (2-mercaptobenzothiazole) that produced a “false
negative” response compared to the traditional LLNA when tested using the
LLNA: DA. The mean EC3 in the traditional LLNA for this substance is 2.5
(n=2), it is positive in both the guinea pig and human, and has "high" peptide
reactivity as per Gerberick et al. (2007). Can you identify any characteristics
associated with this or similar substances, compared to the correctly identified
sensitizers, that might signal that this type of discordant response might occur,
and therefore using the LLNA: DA to test such substances would not be
appropriate or that negative results for such substances should indicate a need
for confirmatory testing? Please explain your answer.

There was one substance (benzalkonium chloride) that produced a “false
positive” response compared to the traditional LLNA and guinea pig test
when tested using the LLNA: DA. Can you identify any characteristics
associated with this or similar substances, compared to the correctly identified
non-sensitizers that might signal that this type of discordant response might
occur, and therefore using the LLNA: DA to test such substances would not
be appropriate, or that positive results for substances with such properties may
warrant additional testing? Please explain your answer.

4. Test Method Reliability (Intra- and Inter-laboratory reproducibility)

1.

ii.

iii.

Has the intralaboratory reproducibility of the LLNA: DA been adequately
evaluated and compared to the traditional LLNA (refer also to Table 7-1 of
the draft LLNA: DA BRD)? If not, what other analyses should be performed?
Are any limitations apparent based on this intralaboratory reproducibility
assessment? Please explain your answer.

Has the interlaboratory reproducibility of the LLNA: DA been adequately
evaluated and compared to the traditional LLNA (refer also to Tables 7-2 and
7-3 of the draft LLNA: DA BRD)? If not, what other analyses should be
performed? Are any limitations apparent based on this interlaboratory
reproducibility assessment? Please explain your answer.

The draft LLNA: DA BRD analyzes data from two interlaboratory validation
studies that used coded substances, as well as an intralaboratory validation
study with 31 substances that were not coded. Does the lack of coding of test
substances adversely impact or bias the current evaluation? In addition, it
appears that the lead laboratory established the dose levels tested in the two
interlaboratory validation studies and the participating laboratories did not
determine their own dose levels for testing. Does this adversely impact or bias
the current evaluation? Please explain your answer.

5. Data Quality

1.

The studies evaluated in the draft BRD for the LLNA: DA were not conducted
in accordance with Good Laboratory Practices (GLP) guidelines although
there were reportedly done in laboratories that conduct GLP studies and were
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ii.

conducted "in the spirit" of GLP (K. Idehara, personal communication).
Please discuss what impact this might have on the evaluation of the LLNA:
DA.

The original records for these studies were requested but have not yet been
obtained. As a result, an independent audit could not be conducted to confirm
that the reported data is the same as the data recorded in laboratory notebooks.
Should any recommendations from ICCVAM be contingent upon the
completion of such an audit and findings that there were no significant errors
in data transcription? Please explain your answer.

6. Consideration of all available data and relevant information

1.

Based on the draft LLNA: DA BRD, have all the relevant data identified in
published or unpublished studies that employ this test method been adequately
considered? Are there other comparative test method data that were not
considered in the draft BRD, but are available for consideration? If yes, please
explain how to obtain such data.

IVv. Questions to the Panel: Draft ICCVAM Test Method Recommendations on the

LLNA: DA

1.

Test Method Usefulness and Limitations

1.

ii.

iii.

1v.

Do you agree that the available data and test method performance (accuracy
and reliability) support the ICCVAM draft recommendations for the LLNA:
DA in terms of the proposed test method usefulness and limitations? Please
explain your answer.

If restrictions on using radioactive materials are present, should the LLNA:
DA be routinely recommended for hazard identification of skin sensitizing

substances in lieu of having to possibly use guinea pig tests? Please explain
your answer.

Even if limitations in using radioactive materials are not present, should the
LLNA: DA procedure or other valid and accepted non-radioactive method be
routinely recommended for hazard identification of skin sensitizing substances
instead of the traditional LLNA? Please explain your answer.

From a public health perspective, is the recommended guidance for evaluating
negatives sufficient to address concerns associated with the false negative rate
of 5% (1/19 substances) calculated for the LLNA: DA? Do you have
suggestions for additional guidance or limitations? Please explain your
answer.

From a testing strategy perspective, does the ICCVAM guidance address
concerns associated with the false positive rate of 10% (1/10 substances)
calculated for the LLNA: DA? Are there other suggestions for additional such
guidance or limitations? Please explain your answer.

2. Test method protocol
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ii.

Do you agree that the available data support the ICCVAM draft
recommendations for the LLNA: DA procedure in terms of the proposed test
method standardized protocols? If not, what recommendations would you
make? Please explain your answer.

Can the traditional LLNA limit dose procedure be applied to the LLNA: DA?
Please explain your answer.

3. Future Studies

1.

Do you agree that the available data support the ICCVAM draft
recommendations for the LLNA: DA in terms of the proposed future studies?
If not, then what recommendations would you make? Please explain your
answer.

4. Performance Standards

1.

ii.

iii.

The LLNA: DA protocol differs from the ICCVAM-recommended protocol
for the traditional LLNA (ICCVAM 1999; Dean et al. 2001; EPA 2003) in the
method used to assess lymphocyte proliferation in the auricular lymph nodes.
In addition, there are differences between the two protocols that relate to how
and when the test substance is applied and when the lymph nodes are
collected (Table 2-1 and Appendix A in the draft LLNA: DA BRD).
According to the proposed draft ICCVAM Performance Standards for the
traditional LLNA
(http://iccvam.niehs.nih.gov/methods/immunotox/llna_PerfStds.htm), any
change to the LLNA protocol other than the method used to assess
lymphocyte proliferation is considered a major change. Do you agree that
these should be considered major changes and therefore the usefulness and
limitations of the LLNA: DA should not be assessed using the draft I[CCVAM
Performance Standards? Please explain your answer.

Even if the draft ICCVAM Performance Standards do not apply to the LLNA:
DA, what impact should the accuracy analysis based on 13 of the 18 required
performance standards substances (only one false negative and no false
positives) have on the overall evaluation of test method accuracy? Please
explain your answer.

Should separate performance standards be developed for the LLNA: DA?
Please explain your answer.
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Appendix B4

Questions for the Peer Review Panel:
Non-Radioactive LLNA Protocol - LLNA: BrdU-FC Test Method
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8.

10.

For some studies included in the draft BRD, it was not possible to determine
whether or not they had been conducted in accordance with Good Laboratory
Practice (GLP) guidelines. Neither was it possible to obtain the results of GLP
audits for all studies conducted in accordance with GLP guidelines. Please discuss
what impact this lack might have on the evaluation of the LLNA for potency
determinations and whether such studies should be excluded from any analysis.

As described in the draft BRD, original records for some of the non-GLP studies
included in this evaluation could not be obtained. As a result, an independent
audit could not be conducted to confirm that the reported data is the same as the
data recorded in laboratory notebooks. Considering this, should the results of
these studies (all of which are currently included) be excluded from any of the
performance analyses? If yes, please explain.

Based on the draft BRD, have all the relevant data identified in published or
unpublished studies conducted using the LLNA for potency determinations been
adequately considered? If not, what other studies should to be considered?

Questions to the Panel: Draft ICCVAM Test Method Recommendations on the

LLNA for Potency Determinations

1.

Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA for potency determinations in terms of the proposed test method
usefulness and limitations? Please explain your answer. If not, why
recommendations would you make?

* Should the LLNA be routinely recommended for the hazard classification of
the skin sensitization potency of chemicals?

Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA in terms of the proposed test method standardized protocol? Please
explain your answer. If not, then what recommendations would you make?

Should the relevant testing guidelines for the LLNA be updated to include the
calculation of an EC3 value?

Do you agree that the available data support the ICCVAM draft recommendations
for the LLNA in terms of the proposed future studies? Please explain your
answer. If not, then what recommendations would you make?

B-51





