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New Contact Allergens: 2008 to 2015

Anton C. de Groot, MD, PhD

Every year, new contact allergens, chemicals reported to have caused contact allergy/ACD for the first time, are described
in literature. In the journals Contact Dermatitis and Dermatitis, 172 such compounds were identified in the period
2008-2015, 119 of which induced ACD. These are presented with the following data: name, synonyms, Chemical Ab-
stracts Service (CAS) number, patch test data, function or class, causative product, number of patients, occupation (in
case of occupational ACD), additional clinical data (if applicable), and references. Approximately one third of the new
allergens were ingredients of cosmetics, followed by drugs causing occupational ACD (18%), chemicals in rubber,
plastics, and paints (9%), drugs causing a drug eruption (9%), as well as chemicals used in laboratories inducing oc-
cupational ACD (8%). In 40%, the dermatitis was occupationally acquired. Fifty-three other chemicals causing contact

allergy as indicated by positive patch test reactions only are shown without specifics.

Every year, new contact allergens, chemicals reported to have
caused contact allergy/allergic contact dermatitis (ACD) for
the first time, are described in literature. The relevant literature for
the past 7 years is reviewed in this article.

MATERIALS AND METHODS

All articles in the journals Contact Dermatitis and Dermatitis
published in the period March 2008 through June 2015 were
screened for new allergens: chemicals, which have caused contact
allergy, reported for the first time. This was assumed to be the case,
when they were not mentioned in the book Patch Testing,! in
which the literature on test concentrations and vehicles of contact
allergens has been implemented up to February 2008. The com-
pounds identified as “new contact allergens” were divided into the
following 2 groups: (1) chemicals, which have caused ACD, usually
described in the form of case reports with both clinical and patch
test data and (2) compounds for which only positive patch test
reactions were mentioned, without clinical data of ACD. For the
chemicals of group 1, in which category cases of drug eruptions
with a positive patch test (systemic dermatitis, strictly speaking not
ACD) were included, the following data were collected and are
presented here: name, synonyms, CAS (Chemical Abstracts Ser-
vice, http://www.cas.org) number, patch test data (test concen-
tration, vehicle, number of negative controls, sometimes a test
advice), function or class of chemical, product causing ACD in
which the allergen was present, number of allergic patients

From Acdegroot Publishing, Wapserveen, The Netherlands.

Address reprint requests to Anton C. de Groot, MD, PhD,
Acdegroot Publishing, Schipslootweg 5, 8351 HV, Wapserveen,
The Netherlands. E-mail: antondegroot@planet.nl.

The author has no funding or conflicts of interest to declare.

DOI: 10.1097/DER.0000000000000144
© 2015 American Contact Dermatitis Society. All Rights Reserved.

de Groot m New Contact Allergens: 2008 to 2015

described, occupation (in case of occupational ACD), and some-
times additional clinical data, for example, contact urticaria,
airborne ACD, (fixed) drug eruption with positive patch test,
cross-reactions, and coreactions. Chemicals identified as belonging
to group 2 are only tabulated here without additional data. Such
new allergens may be found especially in patch test studies of new
test materials in unselected or selected groups of patients. Cross-
reacting chemicals and chemicals inducing positive patch test
reactions, indicated by the authors as being relevant but without
providing specifics, were also included in this group. For most
chemicals, only 1 or 2 articles describing ACD were encountered.
A full literature review of all allergens was not aimed.

RESULTS

In the 7-year period under review, 119 new contact allergens
causing ACD were identified in the literature reviewed (Table 1).
Most were ingredients of cosmetics (n = 39, Table 2), followed by
drugs causing occupational ACD (n = 21), chemicals in rubber,
plastics, and paints (n = 11), drugs causing a drug eruption (n = 11),
chemicals used in laboratories inducing occupational ACD (n=9),as
well as topical drugs (n = 8). In 48 of 119 new allergens (40%), the
dermatitis was occupationally acquired and was often (26/40, 65%)
clinical of the airborne type. In 15 (58%) of these 26 cases, it
concerned health care workers who were sensitized to drugs by
breaking or crushing tablets. Fifty-three chemicals causing contact
allergy as indicated by positive patch test reactions only (group 2, see
Materials and Methods) were identified and are shown in Table 3.

DISCUSSION

In the period under review, on average, 17 new contact allergens
causing ACD were described per year. Approximately one third
comprises ingredients of cosmetics. Their functions are mostly
described'*” as “skin-conditioning agents,” which may include
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“protecting,” “hydrating,” “humectant,” and “emollient.” The sec-
ond category consists of emulsifiers and surfactants. Very few new
contact allergens in the classic cosmetic categories causing allergic
cosmetic dermatitis were identified: fragrances 2 (menthoxy-
propanediol and Betula alba bark extract, which are not classic
fragrances but also have other functions), antimicrobials/
preservatives 0, antioxidants 3 (ascorbyl tetraisopalmitate, hesperidin
methyl chalcone, phenylethyl resorcinol, not classic antioxidants,
also other functions), and hair dyes 2 (4-amino-2-hydroxytoluene,
HC blue no. 7). There were 6 botanical extracts, but no essential
oils were found to be new contact allergens. The second category of
new contact allergens (21 chemicals, 18%) comprised drugs causing
occupational ACD in health care workers and employees in the
pharmaceutical industry. Seven of these were found as allergens in 1
individual only, a pharmacy assistant,* and 4 in 1 other patient, a
nurse,* who both used to break/crush tablets. One of them had
8 positive patch test reactions (many +++), the other one had 10
reactions, which might indicate that false-positive reactions cannot
be excluded. In addition, no controls were performed with 4 of the
drugs and only 3 negative controls were reported with 3 drugs. Fi-
nally, in all cases, patch tests were performed with commercial
crushed tablets, not the pure drug chemicals. Forty percent of all
new allergens were found in an occupational setting. In this same
period, 53 chemicals causing contact allergy as indicated by positive
patch test reactions only were identified.

It may be concluded that although many new chemicals enter
our environment every year, the number causing contact allergy/
ACD—or better, the number reported to cause contact allergy/
ACD—is low. This might partly be explained by modern and
stringent premarketing safety testing (although the current
methylisothiazolinone contact allergy epidemic may cast some
doubt on that), but difficulties in identifying new allergens in the
clinical setting may also play a role: components of products
unknown, difficulties in obtaining suspected chemicals for testing,
difficulties with establishing adequate test parameters, and patients
unwilling to be (re)tested. In addition, dermatologists may not

17:\:11 8 New Contact Allergens 2008-2015:
Classes and Products

Class/Product New Allergens, n (%)

Ingredients of cosmetics 39 (33)

Drugs causing occupational ACD 21 (18)
(eg, in health care workers and employees
of the pharmaceutical industry)

Oral/intravenous drugs causing 11 (9)
drug eruptions

Chemicals in rubber, plastics, and paints 11 (9)

Compounds causing occupational ACD 9 (8)
in chemical laboratories

Topical drugs, including transdermal 8 (7)
delivery systems and excipients

Antimicrobials 4 (3)

Others 16 (13)

1/:\:]83xM Chemicals That Have Caused Contact
Allergy (as Shown by Positive Patch Tests Only) for
the First Time in the Period 2008-2015*

Aluminum hydroxide

Aluminum lactate

Aluminum phosphate

4-Amino-m-cresol
2-Amino-3-hydroxypyridine

Beryllium sulfate tetrahydrate
Betamethasone

Betamethasone sodium phosphate
Bromazepam

Clotiazepam

Dexlansoprazole
N,N-Diacetyl-p-phenylenediamine
2,4-Diaminophenoxyethanol hydrochloride
Diethyldithiocarbamyl-benzothiazole sulfide
Diethyleneglycol diglycidyl ether

Diethyl fumarate

Diethyl maleate

Dimethyl maleate
Dimethylthiocarbamyl-benzothiazole sulfide
Disodium tetrachloropalladate
Flumoxonide

Flunisolide

Geraniol, air oxidized
1-Hydroxyethyl-4,5-diaminopyrazole sulfate
N,N-bis(2-Hydroxyethyl)-p-phenylenediamine
Hydroxyethyl-p-phenylenediamine sulfate
lohexol

lopamidol

Limonene-1-hydroperoxide
Limonene-2-hydroperoxide

Limonene, oxidized

Linalool, oxidized

Linalyl acetate, oxidized

Mazipredone

p-Methylaminophenol
Methyl-N,N-diethyldithiocarbamate
Methyl-N,N-dimethyldithiocarbamate
2-Methylmercaptobenzothiazole
Methylprednisolone hemisuccinate
2-Methylresorcinol

PEG-25 PABA

Polyglyceryl-4 laurate

Polyglyceryl-6 laurate
Polypropyleneglycol diglycidyl ether
Potassium alum dodecahydrate
Prednisolone hemisuccinate
Prednisolone 21-pivalate

Prednisolone m-sulfobenzoate sodium
Propanetriol glycidyl ether

Rabeprazole

Rhodium

Ropivacaine

TEA-salicylate

*More information on these chemicals can be found in De Groot.’%¢
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have investigated contact allergy to new allergens adequately or, if
detected, have not reported their findings.

This study has various weaknesses. First of all, the search for
new contact allergens was largely restricted to the journals Contact
Dermatitis and Dermatitis. Although it feels safe to assume that the
large majority of new contact allergens are described in these
journals, it is equally safe to assume that new contact allergens have
been missed, because they were reported in journals not surveyed.
Secondly, chemicals were classified as new contact allergens, when
they are not mentioned in Patch Testing.! However, ] am aware that
some allergens described before 2008 are not included in the book,
because I missed them. This means that it cannot be excluded that
an occasional chemical presented here as new allergen has in fact
been reported before 2008. Thirdly, this review does not provide a
full literature review for all chemicals (although most new allergens
have been described in 1 publication only).

In conclusion, in the period 2008-2015, 119 new contact al-
lergens causing ACD were identified in the literature reviewed, an
average of (only) 17 per year. Approximately one third were
cosmetic ingredients; other important categories were drugs,
causing either occupational ACD in health care workers and
employees in the pharmaceutical industry or systemic dermatitis
based on type 4 hypersensitivity in patients taking them, and
chemicals causing occupational contact dermatitis in chemists and
other laboratory workers. An additional 53 chemicals causing
contact allergy as indicated by positive patch test reactions only
(without clinical data on ACD) were identified.
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