Food and Chemical Toxicology 105 (2017) 14—21

journal homepage: www.elsevier.com/locate/foodchemtox

Contents lists available at ScienceDirect

Food and Chemical Toxicology

e
“* Food and
Chemical
Toxicology §==

ok e oy

Review

Criteria for the evidence-based categorisation of skin sensitisers

Wolfgang Uter
lan R. White ©

4" Jeanne Duus Johansen °, Carola Lidén €, Jean-Pierre Lepoittevin

@ CrossMark

d

2 University of Erlangen/Niirnberg, Department of Medical Informatics, Biometry and Epidemiology, Waldstr. 6, 91054 Erlangen, Germany
b National Allergy Research Centre, Dermatology and Allergy, Herlev- Gentofte Hospital, University of Copenhagen, Kildegdrdsvej 28, 2900 Hellerup,

Denmark

€ Karolinska Institutet, Institute of Environmental Medicine, Box 210, 17177 Stockholm, Sweden

d University of Strasbourg, CNRS, CHIMIE UMR 7177, F-67000 Strasbourg, France

€ St. John's Institute of Dermatology, St. Thomas' Hospital, London SE1 9RT, United Kingdom

ARTICLE INFO

Article history:

Received 31 January 2017
Received in revised form

19 March 2017

Accepted 20 March 2017
Available online 22 March 2017

Contents

1. Introduction . .
2. Identification and gradmg of ev1dence e

.. 14
.15

2.1 Qualltyofewdence—generalc0n51derat10ns PR 1
2.2.  Quality of human (clinical) eVIAeNCe ... .......o.iuini ittt ittt et ettt ettt ettt ettt et et ettt e, 15
2.3.  Quality of an animal study .. .16
24. Qualltyofalternatlvemethodstomvwotests AP (-]
2.5, Quality of 'Other’ eVIAENCE ... ...\ttt it e et ettt et ettt et e e e, 16
3. Aggregating evidence for a final CONCIUSION . ... ... ottt e e ettt ettt et ettt ettt inennena.. 17
3.1.  Established contact allergen in hUMANS . .. ... ..ttt ettt ettt e e e e e e ettt e et 17
3.2.  Established contact allergen according to non-human evidence . .. .18
3.3.  Likely contact allergen, if human, ammalandotherewdence1scon51dered e .. 18
3.4. Possible contact allergen, if human, animal and other evidence is considered .............c..coiiiiiiiiiiiirs cii it i it eie ... 18
3.5, “NON-ClasSIflable” . . ...t e e e e 18
L B (o1 7] (o) o P 18
Lo TR €10} e 1T o) o a1 |
(00073 o 1) (=] £ 0]
ACKNOWIEAZEIMENLS .. ..ttt ettt ettt ettt et ettt et et e e ettt ettt e e e e e e e e e 20
Y UT5)0) (3 40 1<) 1 L Y« = AP 0|
S] (] (<) 1 Lo/ PP 0

* Corresponding author. University of Erlangen/Niirnberg, Department of Medical
Informatics, Biometry and Epidemiology, Waldstr. 4-6, DE-91054 Erlangen,
Germany.

E-mail addresses: wolfgang.uter@fau.de, wolfgang.uter@fau.de (W. Uter),
Jeanne.Duus.Johansen@regionh.dk (J.D. Johansen), carolaliden@kise (C. Lidén),
jplepoit@unistra.fr (J.-P. Lepoittevin), ian.white@kcl.ac.uk (LR. White).

http://dx.doi.org/10.1016/j.fct.2017.03.031
0278-6915/© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

The question whether a substance is a skin sensitiser (a contact
allergen) (Johansen et al., 2011) and thus poses a risk to humans,
and to what extent, is decided by hazard identification and risk
assessment. The outcome of this is relevant for a number of regu-
latory issues, i.e., risk management. One basic step in risk man-
agement relies on exposure information such as ingredient
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labelling: the consumer or user of a product needs to be aware of
the presence of a certain substance because it is possible that this
substance may negatively affect health — in this case in terms of
either inducing contact allergy or eliciting allergic contact derma-
titis (the clinical disease) in those already sensitised.

Full ingredient information is hitherto not mandatory for any
type of consumer or occupationally-used product, although in the
EU cosmetic products come close to this ideal in terms of
compulsory labelling of all ingredients (except for the majority of
fragrance substances) using the International Nomenclature of
Cosmetic Ingredients (INCI, http://ec.europa.eu/growth/tools-
databases/cosing/, last accessed 21 November 2016). Until full
ingredient information for all products is eventually achieved,
science-based criteria are needed for the identification of those
substances which, due to a documented skin sensitisation hazard,
should be listed in/on those products containing them. From this
background, an ad hoc expert group constituted by the European
Commission within the Scientific Committee on Consumer Safety
(SCCS) to evaluate “Fragrance Allergens in Cosmetic Products”
developed a set of criteria for the grading of available information
and for classification as contact allergen, which are presented here.

2. Identification and grading of evidence

In order to base decisions on the best available evidence —
which may change over time with increasing knowledge and make
re-assessment necessary — a structured approach of identifying,
grading and aggregating available information should be used. As
one of the initial steps of their work, the above-mentioned expert
group reviewed existing approaches for their suitability for the task
of sensitively identifying scientific hazard information.

A number of previous suggestions on the classification of sub-
stances as allergens have been made (Basketter et al., 1999;
Flyvholm et al, 1996; Schnuch et al., 2002). One expert group
developed a proprietary categorisation for evaluating and ranking
244 substances (Schlede et al., 2003). The categorisation of skin
sensitisers according to experimentally derived sensitising potency
has also been proposed (Basketter et al., 2005). The European
implementation of the Global Harmonized System (GHS) is the CLP
regulation EC 1272/2008, which also includes criteria for the clas-
sification and subcategorization of skin sensitisers, based on human
and animal data (EC, 2011; ECHA, 2015). For the purpose of cate-
gorisation of fragrances as contact allergens, these discussions were
extended to reconcile different perspectives and to arrive at a
strategy that is both consistent and practically applicable (SCCS,
2012; Karlberg et al., 2013; Uter et al., 2013). Prospectively, the
quality criteria outlined here can be regarded also as a guidance for
the future presentation of clinical skin sensitisation data, in addi-
tion to guidelines already published [e.g., (Uter et al., 2016, 2004;
Johansen et al., 2015)] as well as for the evaluation of existing sci-
entific results, as during their initial application. The criteria pre-
sented here do not cover the classification of substances causing
immunological contact urticaria, which was out of scope for the
task performed, and for which separate suggestions by a WHO
working group (Flyvholm et al., 1996) and by CLP (EC, 2008) (EC,
2011) exist.

2.1. Quality of evidence — general considerations

A basic requirement for a structured literature search for rele-
vant information is an appropriate and sensitive search strategy
which should be outlined in the review of the substance for clas-
sification. Adherence to procedures of data extraction used in the
preparation of a Cochrane Systematic Review are considered
optimal (http://handbook.cochrane.org/ last accessed 23

September 2016). The CAS number is the most suitable single
identifier of a substance; its use in scientific papers, to aid indexing
in bibliographic repositories and retrieval by researchers, should be
encouraged. However, it has to be noted that, for historical reasons,
more than one CAS number may exist for the same substance or
natural mixture. Hence, all possibly relevant CAS numbers must be
included in the search. To increase sensitivity of the search, not only
the preferred chemical name, but also variants and synonyms or
other names of the substance, or even trade name(s) — although the
use of the latter should be discouraged in scientific papers — should
be integrated into the search strategy. As important resources,
Medline®, Embase®, Web of Science™ and other comprehensive
databases should be consulted. In general, scientific reviews, letters
to the editors without data presentation or duplicate publications
should be excluded, except possibly for the discussion of the clas-
sification result. The observational unit of a systematic review is
clearly a study, and not a publication: Occasionally there may be
several publications providing important observations based on a
single study, which thus all need to be considered, but avoiding
numerical multiplication (Huston and Moher, 1996).

However, particularly regarding experimental studies, impor-
tant data may not be publicly available. If the evaluation process is
set within a legal framework, such a framework should enable
provision of relevant results from the files of industry or contract
research institutes (so-called ‘grey material’ is required, for
example by the SCCS when assessing the safety of cosmetic in-
gredients). Even greater transparency of the evaluation process
could indeed be achieved if such material is made publicly
available.

Assembled evidence has to be graded in two steps: (i) the
quality of each single study, and (ii) the strength of evidence un-
derlying the eventual classification as an allergen. Generally,
studies (published or not) which are eligible for consideration will
contribute to the final overall judgement to different degrees.

e Positive human data, if sufficiently demonstrated (see below),
will always overrule negative experimental (animal or in vitro)
or in silico data of similar internal validity, as they provide direct
evidence on sensitisation risk in humans.

Small study groups will contribute less precise information than
larger studies of otherwise similar quality. Effect estimates such
as proportions of sensitised animals or individuals, or stimula-
tion indices for dose groups and other derivations should ideally
be accompanied by an interval estimate (confidence interval) to
address precision. As a minimum requirement, the size of the
study groups and the numbers of events must be given in the
report.

The following subsections will address special aspects of hu-
man, animal and other studies, respectively.

2.2. Quality of human (clinical) evidence

Two major types of clinical studies must be distinguished
because they provide a different scope of human evidence (Uter
et al,, 2016):

e Case reports or small case series, focusing on patients with
positive (test) reactions to the target substance, sometimes
including a set of non-exposed, possibly non-diseased “control
patients”; these should present a concise summary of relevant
aspects of the patient's history, diagnostic procedures and
possibly further outcomes.

e Clinical series in which results of a potentially large group of
patients patch tested with the target substance, often
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