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Abstract

Keywords

Today's fragrances are present in more than just perfumes, having become ubiquitous in skin  Dermatitis, fragrance allergy, patch test,

care products such as creams, shampoos, sun tan lotion and deodorants. While aromatics can

repeat open application test, use test

arouse the senses, aromatic compounds applied to skin can also cause allergic contact

dermatitis. This article describes diagnosis, limitations of patch testing for fragrance mix 1 and

History

fragrance mix 2, the relevance of fragrance concentration in products, use testing of common

consumer products and our current recommendations in regards to the management of

fragrance contact allergy.

Introduction

Scenting our bodies with the fragrances of flowers, herbs and
other plants is an ageless practice, not unique to a single
culture. Today’s fragrances are present in more than just
perfumes, having become ubiquitous in skin care products
(Table 1) such as creams, shampoos, sun tan lotion! and
deodorants®. While these fragrances can increase the appeal
of consumer products, they can also lead to allergic contact
dermatitis. To identify patients who may suffer from derma-
titis resulting from fragrance, patch testing for common
aromatic allergens was developed. Fragrance mix #1 (FM1)
and fragrance mix #2 (FM2) (Table 2), composed of putative
common allergens, are used as convenient screens. While
some dermatologists recommend avoiding fragrances in
patients with a positive patch test result, this is challenging
for the patient and may be unnecessary.

This article describes diagnosis, limitations of patch
testing for FM1 and FM2, the relevance of fragrance
concentration in products, use testing and recommendations.

Diagnosis

The diagnosis of a fragrance contact allergy always starts with
a detailed medical history. Schollhammer et al., provided a
questionnaire that determined if patients had a certain,
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probable or possible allergy’, outlined in Table 3. In this
study, 7.4% of consecutive patch tested patients for allergic
contact dermatitis provided a ‘‘certain’’ history of fragrance
allergy. FM1 patch testing of this cohort identified 28.6-38.6%
of those with a certain history of fragrance allergy, demon-
strating that FM1 is not sufficient to diagnose fragrance
allergy.

We note that history is unfortunately not in itself a strong
predictor of allergic contact dermatitis (ACD). While most
clinicians believe that nickel sensitivity would be easily
diagnosed by history, Keefer observed 65% sensitivity and
96.6% specificity when comparing a history of metal allergy to
nickel patch positivity*. Fragrance allergy can prove even more
challenging than nickel to diagnose by history alone, except for
that involving the axilla and deodorants/antiperspirants>.

Traditionally, with the proper clinical history, patients
proceed to patch testing for FM1 and FM2 in order to define
the possible role of fragrance to the dermatitis.

In addition, negative reactions to FM1 and FM2 in the
baseline series do not exclude the diagnosis of fragrance
allergy.

Patch testing

Testing with FM1 is common practice when dermatitis is
suspected to be from a fragrance. Nardelli et al., show that
9.6% of patients investigated for contact allergy reacted
positively to FM1 and 6% to FM2°. Of those with suspected
fragrance induced dermatitis, sensitivity for FM1 was shown
to be 27.2% and 8.7-21.5% for FM 1I°. In addition, Larsen
et al. report false negatives to be 33%, suggesting neither FM 1
or FM2 alone to be sufficient screening tools’.
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Table 1. Cosmetic product groups associated with fragrance allergy.

Product category

Unspecified stay-on products
Deodorant

Scented lotion

Unspecified rinse-off products
Fine fragrances

Shampoo

Liquid soap

Aftershave

Lipstick

Sun lotion

Hairstyling product

Shaving foam

Mascara

Hair dye

Eye shadow

Makeup cream

Adapted from Heisterberg et al. 2011.

Table 2. Summary of compounds tested by fragrance mix #1 and #2.

Constituent

Evernia prunastri (Oak moss)
Isoeugenol
Cinnamyl alcohol
Eugenol
Cinnamal
Geraniol
a-Amylcinnamal
Hydroxycitronellal
HICC

Farnesol

Citral

Hexyl cinnamal
Citronellol
Coumarin

HICC = hydroxyisohexyl 3-cyclohexene carboxaldehyde.
Adapted from Nardelli et al. 2013.

Table 3. Categorizing suspected allergic contact dermatitis patients
based on recollection of adverse reactions to perfumes or perfumed
products.

Category Description

Certain Has reacted with an itching dermatitis to at least one
denominated fine perfume or aftershave and has reacted
to other perfumed products.

Probable = Has reacted to one or more perfumed products
(e.g. deodorant), but a certain perfume has not been
identified as the cause of a clinical reaction.

Possible Has reacted to various cosmetic products with and without
perfume; materials other than fragrance constituents
may be the cause of the reaction.

None Has never reacted to a perfumed material.

Intuitively 2+ and 3+ patch test reactions should be more
likely to be repeatable (retest) and of clinical relevance.
Documenting this beguiling assumption requires additional
use test studies such as the repeat open application test
(ROAT) or provocative use test (PUT) as performed by
Andersen et al."’,

Cutan Ocul Toxicol, 2015; 34(2): 167-170

Table 4. 26 specific fragrance constituents declared on
cosmetics in the EU.

Fragrance mix

Constituent (if applicable)
Evernia prunastri FM 1
Isoeugenol FM 1
Cinnamyl alcohol FM 1
Eugenol FM 1
Cinnamal FM 1
Geraniol FM 1
Amyl cinnamal FM 1
Hydroxycitronellal FM 1
HICC FM 2
Farnesol FM 2
Citral FM 2
Hexyl cinnamal FM 2
Citonellol FM 2
Coumarin FM 2
Butylphenyl methylpropional

Evernia furfuracea

Linalool

Benzyl salicylate
Benzyl alcohol

Anise alcohol

Benzyl cinnamate
Amylcinnamyl alcohol
Limonene
Alpha-isomethyl ionone
Benzyl benzoate
Methyl 2-octynoate
Sorbitan sesquioleate

Adapted from Heisterberg et al. 2011.

Limitations include patients reacting negatively
when tested for the individual constituents of FMI,
but positively to the mixture®. This may be due to false
positive reactions to the mix, lowered allergen threshold,
false negative reactions to individual constituents or the
existence of a compound allergy’. Reaction to the
mixture, and not individual constituents, further compli-
cates the meaning of a positive FM1 patch test. Schnuch et al.
noted that 46% of FMI1 positives failed to react to its
components, suggesting that these represent false positive
responses”.

To further increase sensitivity, Heisterberg et al. recom-
mend using four screening markers; FM1, FM2, Myroxylon
pereirae (balsam of Peru) and hydroxyisohexyl 3-cyclohexene
carboxaldehyde. They recommend testing for 26 specific
fragrance constituents (Table 4) to increase sensitivity'.
Recently, additional allergens have been commercialized,
including hydroperoxides of linalool, hydroperoxides of
limonene and a new perfume mix’. In addition to screening
allergens, testing with the patient’s own products can be
helpful.

If a patient tests positive to FM1 or FM2, some providers
will advise the patient to avoid all FM1 and FM2 fragrance
compounds. This is challenging because product ingredients
are not always listed. Other providers advise their patients to
eliminate exposure to all fragrances. This is not a simple task
when considering the pervasive use of fragrance in products.
It may be possible to find a fragrance-free body lotion, but
few brands produce fragrance-free versions of all product
lines.



Downloaded by [University of Liverpool] at 22:58 17 August 2017

DOI: 10.3109/15569527.2014.926368

Table 5. IFRA categorization of products for determining acceptable
exposure level.

Category Products

Category 1 Lip products, toys and waxes for mechanical hair
removal

Category 2 Deodorants, antiperspirants and fragranced bracelets

Category 3 Aftershave, eye products, facial creams, tampons, baby

creams and body paint for children

Products are categorized based Sensitization Assessment Factors (SAFs)
and consumer product exposure. Adapted from http://www.ifraorg.org,
as of 15 Oct 2013.

Concentration of fragrances

Consideration of fragrance concentration and its impact on
dermatitis adds another layer of complexity when managing
fragrance-allergic patients. The International Fragrance
Research Association (IFRA) publishes safe guidelines on
fragrance use. Based on research, the IFRA Code of practice
includes 186 standards that either restrict or prohibit the
use of selected fragrance materials for all types of applica-
tions. Producers of fragranced cosmetics and household
products are expected to comply with IFRA standards'®.
The FEuropean Commission’s Scientific Committee on
Consumer Safety has published an update to their opinion
on fragrance allergens in cosmetic products, and based on the
clinical experience alone, they now have 82 substances in
fragrances that can be classified as established contact
allergens in humans (54 single chemicals and 28 natural
extracts)l '

In addition to regulating specific fragrance compounds,
IFRA sets acceptable fragrance exposure levels. Allowable
concentrations are determined by quantitative risk assessment
of factors such as volume of use, dermal exposure and
structural alerts for dermal sensitization. Three broad
categories organize products by exposure level (Table 5).
As the IFRA has learned more about fragrances, recom-
mended concentrations of fragrances continues to decrease.
This suggests fragrance concentration is relevant to derma-
titis; however, the tolerated level is unlikely to be discerned
by patch testing alone.

Use testing/ROAT

IFRA regulations underscore the importance of fragrance
concentration. Understanding time—dose relationship is
important information for patients to integrate into their
daily use or abstinence from scented products. Svedman et al.
described patients who were tested in three-week ROATS
equal to or below the IFRA concentration standard for
eugenol, a weak sensitizer. A typical use test (ROAT) consists
of once to twice daily application of the product to a
convenient anatomic site, such as the cubital fossa, for up to
28 days. At those levels, eugenol did not induce reactions in
eugenol patch test positive volunteers'>. The time to react for
a ROAT has been shown to vary based on individ-
ual sensitivity and exposure concentrations, up to weeks
later'®. Additional use test studies with fragrances will be
welcomed.
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Table 6. Recommendations.

—

. Discontinue use for 8—12 weeks

2. Test to individual fragrances

3. Consider use testing — when patient is motivated to use a specific
product

4. Attempt to identify product(s) that might be clinically relevant

(deodorants/antiperspirants are prime targets)

Recommendations

If contact dermatitis from a fragrance is suspected, the
fragranced product should be discontinued for 8§—12 weeks.
At that point, patch testing for common aromatic allergens
included in FM1 and FM2 should be attempted to identify
clinically relevant fragrances. Dermatologic offices equipped
with more complete fragrance batteries (Tables 2 and 4)
permit identification of additional fragrance allergens. In
Europe, if the concentration of the 26 known fragrance
allergens exceeds 100 parts per million (ppm) for a rinse-off
product and 10 ppm for a leave-on product, they must be listed
on the label. With the allergens listed on products, it gives the
patient more freedom in choosing products'®. If a patient is
motivated to use a specific product after the period of
abstinence, a ROAT can be performed to ascertain if there is
an acceptable exposure concentration. As noted above, this
consists of once to twice daily applications of the product for
up to 28 days, typically to the cubital fossa. Identification of
the offending fragrance and a ROAT to understand appropri-
ate concentration may allow the patient to resume use of the
fragranced product in a safe manner (Table 6).

Botanicals cover a broad arena of related and unrelated
chemicals to which a consumer is exposed. Although widely
used over centuries in Europe and Asia, full chemical
disclosures are limited. Scheman et al. provide an assessment
of fragrance chemicals in natural products'”. Until complete
chemical characterization and labeling, we advise fragrance
allergic contact dermatitis patients to use caution in the
interim. When the patient is highly emotionally motivated to
continue their use of the product, the four-week use test
(ROAT/PUT) provides a degree of practicality.

Taken together, much remains to be learned about the
clinical relevance of a positive fragrance mix patch test. The
recent use test observation of Svedman et al. provides one link
to understanding practical patient centric tolerated fragrance
levels. Banning lifelong fragrance use is practiced — but often
cumbersome for the patient. With the exception of overt
dermatitis from fine fragrances/toilet water and axillary
dermatitis from deodorant/antiperspirant, clinical relevance
is often not obvious.
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