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Abstract

Background: There is considerable variability across European patch test centres as

to which allergens are included in local and national cosmetics series.

Objectives: To propose a standardized, evidence-based cosmetic series for Europe

based on up-to-date analysis of relevant contact allergens.

Methods: We collated data from the European Surveillance System on Contact

Allergies (ESSCA) from 2009 to 2018 to determine which cosmetic allergens pro-

duce a high yield of contact allergy. Contact allergens with a prevalence of >0.3%

that were considered relevant were included. Rare contact allergens were excluded

if deemed no longer relevant or added to a supplemental cosmetic series for further

analysis.

Results: Sensitization prevalences of 39 cosmetic contact allergens were tabulated.

Thirty of these allergens yielded >0.3% positive reactions and are therefore

included in our proposed European cosmetic series. Six were considered no longer

relevant and therefore excluded. Three were included in a supplementary European

cosmetic series. An additional nine allergens were included in either the core or

supplemental European cosmetic series following literature review.

Conclusion: We have derived a potential European cosmetic series based upon the

above methods. This will require ongoing investigation based upon the changing

exposure profiles of cosmetic allergens as well as new and evolving substances.

K E YWORD S

antioxidant, antiseptic, contact allergy, cosmetic, emollient, emulsifier, Europe, patch testing,

preservative, surfactant

1 | INTRODUCTION

Many chemicals used within cosmetic products are potent contact

allergens. Contact dermatitis secondary to cosmetics is common. It

frequently affects the face and can have a significant impact upon

quality of life.1 The appropriate identification of relevant cosmetic

allergens is, therefore, of great importance.

Patients who report a presumed allergy to cosmetics may in fact

suffer from “sensitive skin.” This is a separate entity defined as “the

occurrence of unpleasant sensations (stinging, burning, pain, pruritus

and tingling sensations) in response to stimuli that normally should

not provoke such sensations.”2 It is not immunologically driven and

should not be confused with allergic contact dermatitis (ACD).

While trends, geographical differences and subgroup analyses

with the allergens of the (European) baseline series have been a prior

focus, another previous analysis has addressed patch testing beyond

the baseline series, namely, by analysing results with a “rubber

series.”3-5 Following this example, the present analysis included aller-

gens which are part of various “cosmetic series” from centres in the

European Surveillance System on Contact Allergies (ESSCA).6

There is significant variation across Europe with regard to cos-

metic series. Some countries have nationally agreed cosmetic series,

but individual centres may patch test with different allergens. In

addition, recent results suggest that frequently tested cosmetic aller-

gens have a low yield of positive reactions or are of historical interest

only.7 There is a need to develop an evidence-based cosmetic series

to standardize the set of test substances, thereby improving diagnosis

whilst maintaining cost effectiveness.6

This article reviews current results across Europe from centres

contributing to ESSCA with regard to cosmetic patch test series. We

aimed to collate information on the prevalence of contact allergy as

well as reviewing relevant literature with a view to recommending a

potential European cosmetic series.

2 | METHODS

The primary aim of this study was to determine the frequency of

reactions to cosmetic contact allergens not already included

in the European baseline series 2019, which are tested as part of

local or national cosmetic series in European dermatological cen-

tres.8 The secondary aim was to propose a European

patch test cosmetic series. To achieve the primary aim, we

analysed the database of the ESSCA (www.essca-dc.org) in order

to determine the frequency of contact allergy to individual cos-

metic allergens.
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The ESSCA is a working group of the ESCD (www.escd.org) ded-

icated to the clinical surveillance of contact allergy.9 Many ESSCA

participants only contribute results within the baseline series, along

with pertinent demographic and clinical data, in accordance with the

initial objectives of ESSCA. However, some ESSCA participants col-

lect the full scope of their patch test results. These departments use

a patch test software capable of flexibly recording evolving versions

of various test series, including cosmetic series such as the

WinAlldat/ Information Network of Departments of Dermatology

(IVDK) software used by the IVDK network, the multilingual

WinAlldat/ESSCA sister version of that software,10 or, in the case of

the British Society of Cutaneous Allergy (BSCA), a differently struc-

tured, Microsoft Access-based relational database management sys-

tem. Therefore, the present analysis only includes results from

departments (a) using this, or equivalent, software and (b) actually

documenting the full scope of patch testing. As the only exception

to this rule, results from Coimbra, Portugal, with a baseline series

extended by a large number of allergens within the scope of the pre-

sent analysis, were also included.

The departments included, along with some basic information

such as the number of tests performed in the 10-year study period,

are shown in Table 1. Following national network standards, data from

these departments, as well as data from other departments not

included for the reasons mentioned, are delivered in an anonymous

format or a pseudonymized format, where the pseudonym cannot be

related to actual personal data except in the contributing department

itself. This difference is important because re-consultations of patients

can be identified only with pseudonymized data and eliminated to

avoid duplicate counts of results. In the present analysis, the most

recent consultation of each patient has been selected. Data were

quality checked, providing an “internal report” for each contributing

department for scrutiny and approval before pooling of the respective

data. Data management and analysis was performed with the R soft-

ware package (www.r-project.org; RRID:SCR_001905), version 3.6.

For the calculation of 95% confidence intervals (CIs) to zero propor-

tions the recently suggested approximation to an exact CI was used.11

The present analysis focused on the importance of the various

cosmetic allergens. Age- and sex-standardization is normally

employed to enable an unconfounded comparison across time or

regions. This was deliberately not performed. However, crude preva-

lence rates were calculated, supplemented with exact (binomial) 95%

CIs. Moreover, the share of doubtful and irritant reactions, respec-

tively, was also calculated in order to obtain a fuller picture of the

reaction spectrum to a certain allergen preparation. Regarding the

scope of allergens included, “cosmetic allergens” could be understood

to encompass all substances that are potentially used in cosmetics

TABLE 1 Characteristics of departments contributing at least 100 patch tests with a cosmetic series

Country Department Contribution n (test) n (test baseline) n (test cosmetic)

1 AT Graz 2009-2018 2400 2376 1492

2 CH Basel 2009-2018 2346 2107 957

3 CH Bern 2009-2018 3384 3321 2657

4 CH Zürich & Luzern 2009-2018 6733 6368 5087

5 CH Aarau 2014-2018 563 511 337

6 DE Dortmund 2009-2018 1849 1555 1170

7 DE Göttingen 2009-2018 1215 1153 906

8 DE Kiel 2009-2018 2754 2613 2041

9 DE Dresden 2009-2018 3365 2303 1515

10 DE Jena 2009-2018 2551 2360 1766

11 DE Mainz 2009-2018 491 466 260

12 DE Osnabrück 2009-2018 3522 3383 2739

13 DE Erlangen 2009-2018 3132 2766 2130

14 DE Heidelberg 2010-2018 1927 1917 1379

15 DE Hannover 2015-2018 1095 1019 931

16 DE Bochum 2016-2018 960 838 834

17 ES Barcelona 2009-2018 4284 4253 966

18 ES Madrid 2009-2018 1337 1337 281

19 ES Alicante 2009-2014 1303 1257 492

20 ES Santiago de Compostela 2009 284 284 278

21 ES Murcia 2010-2016 458 416 108

22 ES León 2011-2016 901 153 352

23 NL Groningen 2009-2018 3675 3232 2156

24 NL Amsterdam 2009-2018 8634 8318 1930

25 PT Coimbra 2017-2018 733 733 —

26 UK Leeds 2009-2018 8707 8707 5869

Abbreviations: AT, Austria; CH, Switzerland; DE, Germany; ES, Spain; NL, The Netherlands; PT, Portugal; UK, United Kingdom.
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and are, in the EU, subjected to the EU Cosmetics Regulation (EC) No

1223/2009. However, as fragrances are an area of intense research,

such as the 26 required to be labelled according to Cosmetics Regula-

tion, these were not included in this analysis, although we acknowl-

edge they are important cosmetic allergens.12 Moreover, hair

cosmetic ingredients were omitted, as they are a special sector of cos-

metics dealt with separately, and recently reviewed.13 As UV filters

usually, but not exclusively, cause photo contact allergy rather than

contact allergy, results have not been collected by ESSCA because

results of photo patch tests are not available in this network.14 Con-

versely, some of the allergens included in the present list of cosmetic

allergens may have been tested in a different context, that is, not a

particular “cosmetic” test series, but a more general “preservatives”

series or another special test series with partial overlap.

In order to propose a standardized European cosmetic series (our

secondary aim), it was necessary to analyse the above information in

the context of a literature search. Allergens within the European base-

line series typically produce a frequency of >0.5% to 1% allergic reac-

tions in those tested.15 In order to minimize the risk of missing

relevant cosmetic allergens, we proposed a threshold for inclusion of

0.3% for a European cosmetic series. This threshold does not refer to

consecutively tested patients, but to the (often large) subset with

suspected cosmetic-related ACD. Proven common contact allergens

(based upon an equal to or higher than 0.3% share of positive reac-

tions) qualified for inclusion within our proposed European cosmetic

series. Contact allergens that yielded less than 0.3% positivity rate

were scrutinized. A PubMed search was performed to highlight rele-

vant publications pertaining to these allergens in order to determine

their modern day relevance. We considered the fact that certain sub-

stances may rarely produce contact allergy but are associated with a

wide exposure profile; these allergens were still considered for inclu-

sion. We also took into account the fact that exposure profiles may

vary, dependent on geographic location; therefore, we have

highlighted allergens which provoke a high yield of reactions in certain

countries for inclusion in a supplementary cosmetic series.

3 | RESULTS

ESSCA database analysis yielded information on cosmetic patch test

allergens from 26 departments and covering seven countries across

Europe (Table 1). Information regarding the frequencies of reactions

to cosmetic allergens tested was collated from six countries (results

from Portugal added to the overall results, where available) and this is

summarized in Table 2. In this table we have highlighted the cosmetic

allergens that can be considered more suited for inclusion within a

supplementary cosmetic series and those that are probably no longer

suitable for inclusion in a cosmetic series. Table S1 shows the distribu-

tion of reaction strength from ?+ to +++ and those interpreted as

irritant.

In addition, we have reviewed the relevance of cosmetic allergens

in sunscreen, hairdressing, and nail aesthetic products. We have rec-

ommended inclusion of important contact allergens in these particularT
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groups within the proposed European cosmetic series. We have also

considered emerging contact allergens with the potential to be of rel-

evance to cosmetic contact dermatitis and have recommended inclu-

sion in the supplementary cosmetic series.

4 | DISCUSSION

Allergens (haptens) to be included in a cosmetic series with >0.3%

positive reactions during aimed testing, where the reactions were con-

sidered relevant over a wide geographic area were suggested for the

proposed series. They are categorized into the following subsets: pre-

servative, antioxidant, antiseptic, emollient, emulsifier/surfactant/

vehicle, and special functions (hydroabietyl alcohol and shellac). Few

other allergens were relevant for sun protection and nail aesthetics.

The listed preservatives are well known and important contact aller-

gens in cosmetics.16 Antioxidants are increasingly used in cosmetics and

the incidence of contact allergy to propyl gallate in particular is reported

to have increased.17 Skin conditioning treatments can contain high con-

centrations of fatty alcohols such as cetearyl alcohol, which is known to

be a sensitizing emollient.18 Surfactants such as cocamide diethanolamine

(DEA) and lauryl glucoside, and emulsifiers such as decyl glucoside are

known contact allergens and are frequently implicated in facial contact

dermatitis. The use of alkyl glucosides in cosmetic products is increasing.

Recent studies have shown that the prevalence of alkyl glucoside induced

ACD is high and that concomitant reactions between different alkyl glu-

cosides are common.19

The following allergens were scrutinized based upon a lower than

0.3% rate of positive contact allergy reactions. Following literature

review, they have been classed as:

1. Relevant contact allergens and for inclusion in a European cos-

metic series

TABLE 3 Allergens to be included in a European cosmetic series
and a supplementary European cosmetic series

Proposed European cosmetic series

Allergen Conc.

Preservative

Benzyl alcohol 1

Chloroacetamide 0.2

TBHQ (tert-Butylhydroquinone) 1

2-Bromo-2-nitropropane-1,3-diol 0.5

DMDM hydantoin 2a)

Diazolidinyl urea 2

Imidazolidinyl urea 2

Iodopropynyl butylcarbamate 0.2

Sodium metabisulfite 1

Phenoxyethanol 1

Sodium benzoate 5

Sorbic acid 2

Antioxidant

Butylated hydroxyanisole (BHA) 2

Propyl gallate 1

Caprylyl gallate 0.3

Antiseptic

Methenamine (Hexamethylentetramine) 1

Chlorhexidine digluconate 0.5a)

Triclosan 2

Emollient

Lanolin (Amerchol L-101) 50

Cetearyl alcohol 20

Propolis 10

Emulsifier, surfactant, vehicle

Sorbitan sesquioleate (SSO) 20

Cocamide diethanolamine 0.5

Cocamidopropyl betaine 1a)

Oleamidopropyl dimethylamine 0.1a)

Decyl glucoside 5

Lauryl glucoside 3

Propylene glycol 20a)

Special functions

Hydroabietyl alcohol (Abitol) 10

Shellac (natural resin) 20

Sunscreen allergens

Benzophenone-3 10

Benzophenone-4 10

Octocrylene 10

Butyl methoxydibenzoylmethane 10

Allergens in nail aesthetics

Tosylamide /formaldehyde resin (TFR) 10

Tocopheryl acetate 10

TABLE 3 (Continued)

Proposed European cosmetic series

Allergen Conc.

Supplementary European cosmetic series

Panthenol (dexpanthenol) 5

Triethanolamine 2.5

Glyceryl thioglycolate 1

PTG copolymer 1

AA copolymer 1

Ethylhexylglycerine 5

Note: All allergens in pet., except where indicated otherwise: a, water.

Additional allergens relevant to sunscreen, hairdressing and nail aesthetics

highlighted in italics.

Abbreviations: AA, Adipic acid/neopentyl glycol/trimetallic anhydride;

BHA, beta hydroxy acid; DMDM, dimethylol dimethylhydantoin; PT,

Phthalic anhydride/trimellitic anhydride/glycols copolymer.
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2. Relevant and for inclusion in a supplementary cosmetic series

3. Not relevant and therefore not for routine testing.

4.1 | Preservatives

4.1.1 | Disodium EDTA 1% petrolatum

Disodium EDTA is a chelating agent used ubiquitously in many products

including cosmetics and sunscreens. It is tested in local cosmetic series in

centres across Europe and is part of a national cosmetic series in the UK.6

It is a known contact allergen.20-23 However, reports of contact allergy to

disodium EDTA in cosmetics are relatively infrequent.24,25 Data from four

European countries that test for this allergen demonstrate a low percent-

age of positive reactions (0.07% amongst a total of 7023 patients tested).

Therefore, it does not seem appropriate to include disodium EDTA in a

European cosmetic series.

4.2 | Antioxidants

4.2.1 | Butyl hydroxytoluene (BHT) 2% petrolatum

BHT is a toluene based ingredient used as a preservative in cosmetics.

In 1990, Flyvholm and Menné surveyed 1336 eczema patients patch

tested with BHT and reported no positive reactions.26 In 1998, a

report of contact dermatitis from tert-butylhydroquinone in hair dye

was reported, with cross-sensitivity to beta hydroxy acid (BHA) and

BHT.27 There are very few case reports in the literature of contact

allergy with BHT in cosmetics. Eight countries in Europe report testing

for this in either national cosmetic, local cosmetic, or local baseline

series.6 ESSCA data analysis from six countries demonstrates a 0.13%

share of positive patch test reactions to BHT (n = 29 716 tested).

Three of these countries report no positive reactions. We would,

therefore, suggest that this is not included in a European cosmetic

series.

4.2.2 | Tocopheryl acetate 10% petrolatum

Tocopheryl acetate is the most common form of Vitamin E in com-

mercial skin care products. The Mayo-Clinic published results from an

analysis of patch test data to determine the incidence of ACD from

vitamin E.28 Eighteen patients out of a total of 2950 (0.61%) had posi-

tive reactions to tocopheryl acetate 10% pet. They concluded that

vitamin E was a relatively rare contact allergen. Five centres across

Europe test for tocopheryl acetate in local cosmetic series.6 A low

prevalence of positive reactions was demonstrated from recent

ESSCA records (0.02% amongst a total of 4746 patients). It would,

therefore, seem reasonable to omit tocopheryl acetate from a

European cosmetic series. However, given the widespread use of

Vitamin E in cosmetic products, together with the reaction rates

reported in previous publications, we suggest it is included in a

supplementary cosmetic series for further investigation and clarifica-

tion of its importance.

4.3 | Antiseptics

4.3.1 | p-Chloro-m-cresol 1% petrolatum

p-Chloro-m-cresol is a phenolic preservative that is used in disinfec-

tants as well as in personal care products. On review of the literature,

reports of contact allergy to p-chloro-m-cresol relate to its use in ste-

roid creams and more historically, to chlorocresol preserved hepa-

rin.29-31 Contact urticaria has also been described.32-34 There is no

recent data confirming its role in cosmetic related allergy. p-Chloro-m-

cresol 1% pet. is tested in local baseline or local cosmetic series of

seven countries in Europe.6 A 0.21% prevalence of positive reactions

(n = 8706) to those tested within a baseline series has been found. No

positive reactions occurred amongst 925 patients who were patch

tested to p-chloro-m-cresol in a special series. We therefore recom-

mend that this allergen is not included in a current European cosmetic

patch test series.

4.4 | Emollients

4.4.1 | Stearyl alcohol 30% pet. and cetyl alcohol
5% petrolatum

Stearyl alcohol (synonym, n-octadecanol) is a fatty alcohol. It is used

as an emulsifying agent in a variety of cosmetics as well as hair prod-

ucts. There is limited data in the literature although; stearyl alcohol

has been implicated in ACD caused by wet wipes as well as Efudix

cream.35,36 Cetyl alcohol is an emollient and lubricant found in face

creams and lotions. Very few cases of contact allergy to cetyl alcohol

have been reported over the last two decades.37-41

Recently, Knijp et al performed a retrospective analysis to

investigate the prevalence of contact allergy with lanolin alcohol

30% pet., as well as a supplementary series containing other lano-

lin derivatives including cetyl alcohol 20% pet. and stearyl alco-

hol.42 A positive reaction rate of 0.90% was found amongst a total

of 215 patients tested to both cetyl alcohol and stearyl alcohol.

This study population consisted of patients for whom there was a

high suspicion of lanolin contact allergy and, therefore, the preva-

lence of positive reactions to one of its derivatives is likely to be

higher than that normally reported.

Twenty centres in Europe report testing for cetyl alcohol in

either national cosmetic or local cosmetic series. There is variation

in the concentration of the vehicle from 5% to 30% pet. ESSCA

data report a 0.25% rate of positive patch test reactions to stearyl

alcohol (n = 785). The number of positive reactions with cetyl alco-

hol 5% pet. in local series is 0% (n = 2825). In light of the literature

evidence and up to date ESSCA data, we suggest that stearyl alco-

hol 30% pet. and cetyl alcohol 5% pet. are tested as a
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combination—cetearyl alcohol 20% pet.—as opposed to separate

constituents.

4.4.2 | Panthenol 5% petrolatum

Panthenol (dexpanthenol), the alcohol analogue of panthothenic acid,

is frequently included in moisturizers, wound-healing agents, and

other cosmetics. According to ESSCA data, the average total number

of positive reactions amongst patient's patch tested to panthenol 5%

pet. in local series across Europe was only 0.19% (n = 6360). This is

largely based on data from the UK and Germany who report testing a

higher number of patients (n = 4485 and 1735 respectively). How-

ever, the rate of positive reactions to panthenol amongst patients

tested in other European centres is much higher, ranging from 0.4%

to 20%. The total numbers of patients patch tested to panthenol 5%

pet. in these centres are relatively low, therefore these results may be

misleading. On the other hand, this variation may reflect different

exposure profiles across Europe.

Over the last two decades, there are only limited reports of indi-

vidual cases of hypersensitivity reactions to panthenol 5% in the liter-

ature and these do not all necessarily relate to its use in cosmetic

products.43-48 However, a recent article by Fernandes et al evaluated

2171 patients to determine the frequency of ACD caused by

panthenol 5% pet.; they report a frequency of 1.2% positive test

results.49 Amongst those patients in whom relevance could be traced,

three cases were due to moisturizers. In light of the above evidence,

we recommend that this allergen is not routinely included in a

European cosmetic series but suggest that it is observed carefully and

included in our supplementary series.

4.5 | Emulsifier, surfactant, vehicle

4.5.1 | Polysorbate 80 (TWEEN 80) 5% petrolatum

Polysorbate 80 (polyoxyethylene-sorbitan-20-monooleate or TWEEN

80) is a solubilizing agent used in cosmetic products as well as medical

preparations and as an additive in tablets.50 Reports of its relevance

as a contact allergen are becoming increasingly rare. Only one country

reported testing for this according to ESSCA data; no positive reaction

was demonstrated (n = 717). We suggest that this agent is not

included in the European cosmetic series.

4.5.2 | Triethanolamine 2% petrolatum

Triethanolamine is used as an emulsifier in cosmetics and topical med-

icines. Lessmann et al performed an analysis of patch test data from

IVDK in 2009. Of 85 098 patients who had been tested with tri-

ethanolamine 2.5% pet., 323 patients (0.4%) tested positive. However,

the profile was thought to be irritant rather than allergic.51 There are

cases of contact sensitivity to triethanolamine in sunscreens and

shampoo but its relevance as a contact allergen in cosmetic products

is less frequently reported (bearing in mind that photopatch and hair

products are not to be included in a combined cosmetic series).52,53

Eighteen centres in Europe report testing for triethanolamine 2%

to 2.25% pet.6 Analysis of positive patch tests from three of these

countries demonstrate a positivity rate of 0.11% (n = 5393). This is

below our recommended threshold for inclusion in a European cos-

metic series. However, in light of the prevalence of reports describing

its sensitizing potential in other products, we would remind clinicians

to consider its inclusion if it is contained within the individual's own

cosmetic, sunscreen or haircare products. We have, therefore,

included this allergen in a supplementary series.

4.5.3 | Propylene glycol 5% petrolatum

Results from a study by Mahler and Dickel looked at IVDK databases

to identify important contact allergens in hand eczema.54 A total of

56 170 patients were patch-tested between 2014 and 2018. They

identified 6820 patients with hand eczema without occupational der-

matitis. In this cohort, propylene glycol 20% water ranked 26th among

the 30 most common contact allergens with a 1.1% positivity share

(n = 5312). The use as dispersant and solvent in cosmetics, personal

care products and household cleaners has often been suspected as

clinically relevant exposure.

ESSCA data from three European countries suggest a variation

in the relevance of propylene glycol 5% pet. as a contact allergen.

Some departments report no positive reactions, whereas one

country reports a 0.37% positivity rate (n = 2157). On the other

hand, the majority of centres testing with propylene glycol 20% aq.

reported a high share of positive reactions, averaging 1.16%. We

recommend, therefore, that propylene glycol 20% aq. is included in

the proposed European cosmetic series. However, patch test reac-

tions to propylene glycol 20% aq. may cause irritant or false-posi-

tive reactions and should be interpreted with care; retesting with

propylene glycol 5% pet. may be recommended in the individual

case.55

4.6 | Further considerations

The allergens studied were not exhaustive and relevant allergens in a

cosmetic series may include common sunscreen and hairdressing aller-

gens, as well as those contained within nail cosmetics.

4.6.1 | Sunscreen allergens

The European Multicentre Photopatch Test Study (EMCPPTS) Task-

force provided information on the relative frequency of both ACD

and photoallergic contact dermatitis to common allergens, many of

which are ubiquitous in cosmetics.56 The UV absorbers octocrylene,

benzophenone-3, and butyl methoxydibenzoylmethane are frequently
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implicated in photo ACD. These results are reflected by Gonçalo et al

in their recommendations for a European photopatch test baseline

series.57 Although benzophenone-3 is declining in use, octocrylene

use in sunscreens has increased over time. These three substances

were also common inducers of ACD, according to EMCPPTS data.

Methylene bis-benzotriazolyl tetramethylbutylphenol is reported as a

frequent cause of ACD, but this has been attributed to the role of the

added surfactant decyl glucoside, which is already included in the pro-

posed European cosmetic series.58 In addition, benzophenone-4, an

allergen permitted in sunscreens but mainly used in other cosmetics

to prevent photodegradation has a high positive pick-up rate,

according to data from the UK and Ireland.59

Based on the above literature, we propose including octocrylene,

benzophenone-3, benzophenone-4, and butyl meth-

oxydibenzoylmethane in our European Cosmetic Series.

4.6.2 | Hair cosmetic allergens

Substances used in cosmetic treatments of hair may cause contact

allergy and result in ACD often involving the face. The majority will be

relevant in the context of contact dermatitis in hairdressers and will

be tested in the separate hairdressing series. Glyceryl

monothioglycolate, however, may also cause contact allergy amongst

consumers.13,60 Although acid perming is currently less fashionable it

may still warrant continued monitoring and we have, therefore, added

this to the supplementary series.

4.6.3 | Nail aesthetic allergens

With regard to allergens in nail cosmetics, acrylates are frequently

used and are an important cause of ACD. The majority of reactions

are associated with 2-hydroxyethylmethacrylate (HEMA). This is

tested within the European Baseline Series.61

Tosylamide/formaldehyde resin (TFR) is a thermoplastic resin

which hardens as it dries and facilitates adhesion in the application of

nail polish to nail. It is the main allergen responsible for contact der-

matitis to conventional nail polish, classically causing eyelid dermatitis.

It has been reported as positive in up to 6.6% of patch tests.62-64 We

have, therefore, included this in the proposed European cosmetic

series.

In addition, contact allergy to phthalic anhydride/trimellitic anhy-

dride/glycols copolymer and adipic acid/neopentyl glycol/trimetallic

anhydride copolymer in nail varnish are becoming increasingly rele-

vant. This was first reported by Moffitt and Sansom in 2002.65 Subse-

quent case reports of contact dermatitis to copolymers have

highlighted their importance as an allergen in nail varnish.66,67 These

copolymers have high molecular weights and the exact nature of the

haptens involved is not yet known.68 We, therefore, recommend

including this in a supplementary European Cosmetic Series for fur-

ther review and analysis, as routine testing has largely been

undertaken in the UK and they are not available as commercial

allergens.69

4.6.4 | Emerging cosmetic allergens

A recent paper highlighting updates to the British Society of Cutane-

ous Allergy Facial Series discussed new cosmetic ingredients and

emerging facial allergens.56 Ethylhexylglycerin, a fixative with antimi-

crobial properties, is used ubiquitously in cosmetic products and there

are increasing reports of contact allergy.70-72 We have, therefore,

included this allergen in the supplementary cosmetic series for further

investigation.

Incorporating the above, a final list of allergens suggested to test

routinely in those suspected of cosmetic allergy is shown in Table 3

(“Proposed European cosmetic series”) along with those allergens

suggested for further study (“Supplementary European cosmetic

series”).

It will be important to validate this series and to continually review

and update as new evidence emerges. The final sequence of allergens

tested, however, should take into account the exposure profile of the

individual. It may, therefore, be necessary to test a patient's own prod-

ucts (remembering that may give rise to false-negative reactions due to

the lower concentration of allergen in the product). We must also con-

sider the fact that many cosmetic products contain fragrances which

may, in addition, be allergens in “natural” plant cosmetics.

Different exposure profiles with regards to cosmetic allergens in

Europe may exist. A European cosmetic series should take this into

account and could be supplemented by national cosmetic series

dependent on local exposure. Allergens that are largely historic or not

of current relevance should be avoided.

The allergens chosen for inclusion have predominantly been

included on the basis of the frequency of reactions to them and pre-

sumed relevance. In further refining this series, patch test prepara-

tions should ideally be non-irritant to avoid misinterpretation.

Referring to Table S1, patch test reactions in over 2% of patients were

interpreted as being irritant to propolis 10% pet., caprylyl gallate 0.3%

pet., propylene glycol 20% aq., cocamidopropyl betaine 1% aq.,

oleamidopropyl dimethylamine 0.1% aq., cocamide DEA 0.5% pet.,

lanolin alcohol plus paraffinum liquidum (Amerchol L-101) 50% pet.,

tert-butylhydroquinone (TBHQ) 1% pet., and shellac 20% ethanol. It

is, therefore, clear that some allergen preparations may require

reformulation to reduce the risk of misinterpretation whilst

maintaining the sensitivity of the test.

5 | CONCLUSION

We propose a core European cosmetic series containing allergens of

relevance that should be tested in all dermatology patch test centres

on patients who present with suspected contact allergy to cosmetics.

We have also constructed a separate list of supplementary allergens
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which are of potential but not definite relevance. These should be

tested in all tertiary patch test centres as part of a cosmetic series and

their relevance should then be closely observed and evaluated.
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