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Questions:

Theapproach by ICCVAM to validae theLLNA for the prediction of strongand
weak skin sengtizers poses a methodobgical chdlenge Thereasonistha the
possibility of misclassificationin humans of a subgance@ potency may negdively
influence the outcome of thevalidaion;i.e,, it is possible tha available HRIPT and
HMT daamay lead to afase human skin sengtization potency categornization. Itis
often difficult to correctly interpret thetotal dose used in the human tests dueto
inaufficient doaumentation of total area dosed or possible prior paient exposure
history.

¥

Inther andysis, Schnade and Akkan (2004 used the chemicasinduded in the
1999I1CCVAM validaion as a starting point for aliterature search to identify skin
sengtizers for which quantitative human data on indudion doses were available
expressed as dose per unit area (ug/cm?). They were able to identify and assess 46
subdgances. They were not able to identify more subsances as Gelevant
uncertainties are related to limitationsin the human daa, which mogly come
from older studies. First, thereporting of size of the skin area to which thetest
subgance has been applied and of the volume of test solution used is often
insufficient. In some cases, skin area and test solution volume could be deduced
frominformation given ontypes of paches and application systems used.
Moreover, in human HRIPT and HMT studies ob<erved inddences for
sengtization reactionsdepend on the concentrations applied during bath the
indudion and elicitation phase. Often, butnotin all cases, the same concentration
was applied for both phases. Otherwise, the overall outcome of thetest may have
been influenced by different elicitation concentrations afactor notconsdered in
theregression andysis.O

In theevauaion peformed by ICCVAM in 2008,76 subgances with quantitative
human data amongthem 16 with negative LLNA results have been induded.
With respect to thepoints raised by Schnader and Akkan, it isimportant that it is
described why it was possible in the current andyss to indudemore subgances
with both postive human and LLNA daa (n=60) than Schnade and Akkan
(n=46). Therefore, detailed information on | CCVAM@ assessment of human dose
per unit areais needed and the possibility of misclassification arising from such
approach needsto be described. Thisisimportant with respect to the assessment
of therate of putative misclassification of strongweak skin sengtizers usangthe
human daain order to interpret theoutcome of thevalidaion study.
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NICEATM response:

Thereareatotal of 112substancesincluded in the | CCVAM Potency BRD. These
include 81 substances with LLNA EC3 values coupled with either NOEL and/or LOELs
from HMT and/or HRIPT studies, 10 substances classified asnon-sensitizersin humans
and inthe LLNA, 16 substances with either NOELsand/or LOELsfrom HMT and/or
HRIPT studiesthat are classified asnegative in the LLNA, and 5 human non-sensitizers
classified asposgtivein the LLNA. Among the 81 substancesreferenced above 55are
included in the Schneilder and Akkan (2004)analysis. These authors state that:

P Thedatabase waslimited to GCompoundsfor which response on
expeaimental sensitization hasbeen tested in both predictive human tests
and the local lymph nodeassay.O

P For thehuman data, Ohe lowest effective concentration applied during the
induction phase of the study for each chemical was converted to a dose per
unit area (ug/cm?) using the information on substance concentration,
applcation volume, and area of apgication given in the publication. Using
the information on sensitization incidence given in the publications from
thisvalue a dos per skin area leading to a sensitization incidence of 5%
(DSA05) wasderived by linear interpolation. Thislow but existent effect
level wasassumed to be comparable to the EC3 effect level in the LLNA.O

D  Where multiple resultsin both human and LLNA data (including multiple
resultsfor oneranking level in the LLNA) were present for a particular
chemical, an arithmetic mean was calculated. Negative results were not
considered in the calculation of the mean values. The mean valuesinclude
comparable results with different vehicles except strikingly discordant
results fromtests with varying vehicles.

Thel CCVAM Potency BRD includes data on an additional 32 substances obtained
from references more recent than 2004 Theseinclude:
b Seven substancesfrom Lalko and Api (2006)who state:
= OFor comparison to the LLNA results, human non-diagnodic patch
test data for the tested essential oils were gathered from both
published and unpublished literature sources. Priority wasgiven to
searching the two historically most relevant study typesN the HMT
and the HRIPT.O
=  Oh mog cases the only data available are HMTs conducted in 25
subjects at a single concentration in petrolatum at a dose that was
related to the reported use in consumer products at the time the study
was conductedN typically 10x the maximum reported use level.
Nevertheless, it wasinstructive to compare the calculated EC3 values
to the highest reported concentration tested in humans that did not
result in sensitization reactionsN the Maximum Tested No Observed
Effect Level (MT-NOEL).
b 19 substancesfrom Api (2007
= |ncludesNOELs, MT-NOELSs, and LOELsderived from either
HMT or HRIPT studies obtained from the RIFM historical
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database of fragrance ingredientsthat have exhibited dermal
senditization potential.

b Six substances from Basketter et al. (2005)which states:

OHRIPT data were obtained from the published literature and
RIFM-FEMA databa%. For each chemical, a maximal no observed
effect level (NOEL) wasdeermined by examination of all sources.
In the absence of postive data (where the NOEL wasthe maximal
concentration tested), this hasbeen highlighted.O

The remaining 25 substances obtained from references prior to Schneider and Akkan
(2004)are:

b

b

15 substancesidentified in five different published articlesas
nonsensitizersin humansbased on clinical experience.
Seven substancesfrom Griem et al. (2003), which reportsthat they:

OWentified known human sensitizing chemicals for which both an
EC3 valuefromLLNA and a NOEL and/or LOEL fromHRIPT or
HMT were available.O

Oh some cases, LOELs were extrapolated from studiesin humans
where only one dose wastested based on sensitization rates (i.e.,
using a divisor of 3 for sensitization rate of 10-25%, or divisor of 10
for sensitization rate of 25-50%).0

Three substances from Gerberick et al. (2001)which reportsthat:

OAreview of the limited, but nevertheless valuable, published
literature on non-diagnogic human repeat patch testing, including
both the human maximization test (HMT) and the human repeat
insult patch test (HRIPT) was conducted. To help rank order the
contact allergenstested in humans, a no-effect level (NOEL) for
each chemical wasdeermined. For comparison with LLNA EC3
values, NOEL s were expressed asa function of dose pe unit area of
skin mg/cm? calculated from the concentration tested, patch size, and
application volume. However, in some instancesin which atrue
NOEL wasnot defined, we were limited to using either the lowest
effect concentration (lowest effect level [LOEL]), or the highest
concentration tested that did not give a responsein an HRIPT or
HMT procedure.

These data, along with expert judgment based extensive clinical
experience of ACD (e.g., clinical diagnogic patch test data), were
used to classify the compoundsasstrong, modeaate, weak, extremely
weak, or nonsensitizers.O

¥ Should theHMT and HRIPT daabetreated as equivaent?

¥

Is a correction factor/uncertainty factor/safety factor of 10 themos appropriate
for theextrapolation of LOAEL valuesto NOAEL values? Schnader & Akkan
(2004)usd arithmetic meansfor human and LLNA daa except when there were
discordant results with varying vehicles. Theauthars interpolated linearly from
the LOEL to ado<s corresponding to an estimated sengtization incddence of 5%

3
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(DSAKQ. Griem et a (2003 used LOAELSs, which were divided by an arbritary
factor in cases of high observed inddences.

¥ ICCVAM andyzed 250ug/lcm? and 500ug/cm? as the cut-off values for a
stronge sengtizer. Hasthereverse andysis been performed wherethe LLNA
(e.g., a EC31% or 2%) and the GP data have been set asthe standad and an
optimal human cut-off calculated (doesit vary between the LLNA and the GP
daa)?
NICEATM response: Appendix D of thedraft ICCVAM BRD detailsthe
performance characteristics for use of LLNA EC3 valuesto predict the
proposed categories of human and guinea pig sensitization potency. Each
table includes EC3 cutoffs on (or about) 1.0% and 2.0% (see Table 1). In this
evaluation, the availability of a LOEL and/or NOEL wasused asthe criteria
for classifying a substance asa human sensitizer, and LOEL valueswere
divided by 10.
Tablel Performance Characteristicsfor LLNA EC3 Values of Approximately 1%
and 2%
. EC3 Correct Over- Under -
SRR cutoff | Classification | classification | classification
1.02% 62% 0% 69%
E . 2 L
C3vs. 250ugiml =5 550, 69% 0% 56%
« | 1.02% 55% 10% 77%
EC3vs. 250ug/mL™ 5 5505 59% 10% 67%
1.02% 53% 0% 74%
EC3vs. 500ug/mL 5550, 60% 0% 50%
« | 1.02% 47% 11% 79%
EC3vs. 500ug/mL™ 5 5505 53% 11% 71%
0.90% 74% 18% 32%
EC3vs GP 2.15% 79% 18% 23%
0.90% 55% 47% 40%
EC3vs G 2.15% 58% 47% 31%
1.05% 69% 21% 43%
EC3vs GPWOE 950 73% 28% 26%
" 1.05% 52% 46% 52%
EC3vs GPWOE" 9504 54% 49% 37%

*Includesfalse negative and false positive substancesin the database
EC3 = Estimated concertration neecedin the LLNA to inducean SI=3; GP = guineapig; WOE =
weight of evidence classification

Since the ultimate goalin sensitization testing isthe prediction of human
senditization potency, optimizing human threshold levels based on LLNA data was
not considered useful and therefore not conducted.
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Once criteria are determined for acceptability and use of human daa, questionsarise

aboutthedaafrom LLNA studies:

¥ CantheLLNA protoools benarowed, e.g., by selection of solvents or choice of
other test parameters to improve correlation coefficients? Isit meaningful to
combineresults for different solvents?

¥ For repeat LLNA studies for achemica subgance, which EC; value should be
selected? Should the geometric mean or the mog conservative value be used?

How representative of sendtizers may the selection of chemicals with human data be?
Does the set of chemicals andyzed by ICCVAM emphasize strong senstizers?

NICEATM response:
Thedraft ICCVAM BRD usestwo different proposed human thresholdsto
delineate between strong and weak sensitizersfor the 97 substancesincluded in
the performance evaluation. In this evaluation, the availability of a LOEL and/or
NOEL wasused asthecriteriafor classifying a substance asa human sensitizer,
and LOEL valueswere divided by 10.
D When 250pg/cm? isused asthethreshold, thereare 47 strong and
50 weak human sensitizers.
P When 500pg/cm? isused asthethreshold, thereare 54 strong and
43 weak human sensitizers.
b SeeTable6-3 of thedraft  CCVAM BRD

IV. Wha are thedifferences between thevalidaion approach used by Basketter,

Gerberick, and Kimber (BRD Appendix A) with the approach taken by ICCVAM.

NICEATM response:

The approad used by Basketter et al. focuses specifically on the correlation of
LLNA EC3valuesand human threshold values. The authorsused HRIPTs
obtained from Griem et al. (2003, Schneider and Akkan (2004) and Basetter et
al. (2009. They do not select specific human threshold values against which to
calculate over- or under-classification ratesfor LLNA EC3 versus human
threshold values and therefore did not include substances that are considered non-
senditizer snor those that would be consider ed false negative or false postive based
on LLNA reaults.

The ICCVAM evaluation uses NOELsand LOEL s (DSAs valuesreported by
Schneider and Akkan were considered L OEL sfor the purposes of the| CCVAM
evaluation) obtained from either HMT or HRIPT studies. The values used were
those provided in the published and unpublished reports detailed under the
responseto question |. LOEL swere divided by a safety factor of 10(i.e,,
LOEL/10). In thisevaluation, the availability of a LOEL and/or NOEL wasused
asthecriteriafor classifying a substance asa human sensitizer.

Two approadhes were used to evaluate the ability of the LLNA to predict
senditization potency in humans.
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In thefirst approad, for each substance classified asa sensitizer in both the
LLNA and in humans, the LLNA EC3 concentration (expressed in pg/cm2 and
not asa percent) wascorrelated against the human threshold response (i.e, either
the NOEL or LOEL/10, expressed in ug/cmz). Thisapproach mimicsthat of the
Basetter et al. submission described above

In the second approad, using the same set of 81 sensitizersused in thefirst
approad, the human sensitizerswer e classified into strong or weak based on
using either of two proposed decision criteria (strong sensitizers <2500r <500
ug/cmz). Next, the optimal EC3 value that maximized obtaining the correct skin
sengitization callsfor strong and weak sensitizers (using one or the other proposd
decision criterion) waspragmatically determined and the correct classification
rate aswell asthe over- and under-classification rates calculated.

In avariant of the second approad, substancesthat were classified in the LLNA
asfalse pogtives (i.e, sensitizersin the LLNA but non-sensitizersin humans), false
negatives (i.e., non-sensitizer in the LLNA but sensitizersin human tests), and
non-sensitizersin both the LLNA and in human tests were included, the optimal
EC3 values werere-calculated, and then the correct classification rate aswell as
the over- and under-classification rates re-calculated for each senstization
category (strong sensitizer, weak sensitizer, non-sensitizer).

In these analyses, for substances that had morethan one EC3 or human threshold
value, two methodsfor arriving at a single EC3 or threshold value wer e used.
First, themog potent (i.e., thelowest) LLNA EC3 or human threshold
concentration wasused. Second, the geometric mean of all LLNA EC3 or human
threshold concentrationswasused. In thelatter case, the HMT and the HRIPT
wer e not classified asrepeat tests for the same substance (i.e., geometric means
wer e calculated only for repeat HMT or repeat HRIPT).

V. With regard to Table 6-2, please compare and contrast the approaches taken by the

variousinvestigaors represented. Tha is, andyze the possible sources of variability
in thevariousapproaches.

VI. Notetha ICCVAM presents the variability anong EC; valuesfor repeat LLNA tests.
Can the pand estimate variability for human daa points.
VII. When weighing evidence in human or animal daa, what are thecritical paametersto
beconsdered?
References:
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