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Analysis of the Prevalence of Allergic Contact Dermatitis to

Sunscreen: A Cohort Study
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Background: As the use of sunscreens becomes more prevalent, reports of adverse effects to sunscreens have increased.

Objective: To analyze a patch test database for the prevalence of allergic contact dermatitis (ACD) to sunscreen.

Methods: The database was searched for positive patch test reactions to benzophenone-3. Charts were also reviewed for those

who were further tested to the sunscreen series.

Results: Twenty-three of the 1,527 patients seen were tested to the sunscreen series. Of these, only 4 patients had a positive
reaction to a sunscreen chemical or to the product they were using. In addition, 8 of the 1,527 patients who had no specific history of

sunscreen allergy reacted to benzophenone-3.

Conclusion: ACD to sunscreen was found to be very uncommon (0.8%). Other final diagnoses included ACD to excipients such as

fragrances or preservatives and suspected photosensitive disorders.

Contexte: A mesure que croit I'utilisation des écrans solaires, la fréquence des réactions défavorables a ces produits augmente.
Objectif: L'étude visait a analyser une base de données sur des tests épicutanés afin que soit déterminée la prévalence de la

dermatite de contact allergique (DCA) aux écrans solaires.

Meéthode: Une recherche sur les tests épicutanés positifs a I'égard de la benzophénone-3 a été entreprise dans la base de

données. Il y a eu aussi un examen des dossiers médicaux des patients soumis a une série d’écrans solaires.
Résultats: Sur 1527 patients, 23 ont été soumis a la série d’écrans solaires et, sur ce dernier nombre, 4 seulement ont obtenu une
réaction positive a un agent de protection solaire ou au produit qu’ils utilisaient. De plus, 8 patients sur les 1527 sujets examinés qui

n’avaient pas d’antécédents d’allergie aux écrans solaires ont réagi a la benzophénone-3.

Conclusions: La DCA aux écrans solaires est trés rare (0.8%). Parmi les autres diagnostics posés figuraient la DCA aux excipients
comme les parfums ou les agents de conservation, ou encore des troubles présumés de photosensibilité.

S THE PUBLIC has become more aware of the harms
A of ultraviolet (UV) radiation, the use of sunscreens
has increased.! Sunscreens are intended to absorb, scatter,
or reflect solar UV radiation. Sunscreen chemicals are
found in a range of cosmetic and skin care products. As
sunscreens become incorporated into daily use, they are
expected to have certain characteristics: a high sun
protection factor (SPF), broad-spectrum UV coverage,
sweat and water resistance, photostability, easy spread-
ability, nonocclusion, minimal “white show,” and pleasing
odor and feel.> These expectations have led to the
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development of sunscreen products with a complex
ingredient list, increasing their allergenic potential.

Reports of adverse effects to sunscreens have increased.
Up to 19% of patients report experiencing a side effect
from a sunscreen-containing product." Although the
sunscreen chemical itself is often the targeted culprit,
other studies have revealed that inactive ingredients in
sunscreens such as fragrance, preservatives, formaldehyde
releasers, antimicrobial agents, and lanolin are the most
common causes of allergic contact dermatitis (ACD) or
photoallergic contact dermatitis (PACD)." ACD is a type
IV cell-mediated hypersensitivity reaction after exposure to
an allergen. In PACD, the allergen is produced after UV
radiation, resulting in a photoactivated product or
chemical.” Important diagnoses to consider in addition
to ACD and PACD are irritant contact dermatitis (ICD),
phototoxic reactions, or primary photosensitive derma-
toses such as polymorphous light eruption.”

cccccc

v Canadian Dermatology Association | Journal of Cutaneous Medicine and Surgery, Vol 18, No 1 (January/February), 2014: pp 15-19 15



Beleznay et al

The primary aim of our study was to investigate the
prevalence of relevant positive patch test reactions to UV
absorbers in patients with suspected clinical photosensi-
tivity or sunscreen reaction. In particular, positive patch
test reactions to the sunscreen chemical benzophenone-3
were examined on North American Contact Dermatitis
Group (NACDG) screening series. To determine other
causes of ACD, the frequency of positive patch test
reactions to fragrances or other excipients was analyzed.

Methods

A retrospective analysis was done reviewing 1,527 charts in
the University of British Columbia Contact Dermatitis
Clinic patch test database from January 2009 to July 2012.
As part of the regular screening at our contact dermatitis
clinic, all patients were tested to 70 allergens on the
NACDG screening series. If the patient was concerned that
he or she was “allergic” to a sunscreen product, the patient
was also tested specifically to sunscreen series and to his or
her personal products if available.

Patch testing with the NACDG 70 allergen series and
supplemental allergens (Chemotechnique Diagnostics,
Vellinge, Sweden; SmartPractice Canada, Calgary, AB) was
carried out using IQ-Ultra chambers (Chemotechnique
Diagnostics) applied to the upper back with Scanpor tape

(Norgesplaster, Vennesla, Norway). At 48 hours, the patches
were removed and skin reactions were read. Delayed
readings were taken at 96 to 120 hours. Patch test reactions
were interpreted using the International Contact Dermatitis
Research Group (ICDRG) scale: negative reaction (0);
macular erythema (?); erythema, infiltration, and possibly
papules (+); erythematous papules and/or vesicles (++);
spreading blisters and/or crust with ulceration (+++); and
irritant reaction (IR). A positive allergic patch test result was
interpreted to be a +, ++, or +++ reaction.*

We searched our database for patients with positive
patch test reactions to benzophenone-3, one of the
chemicals on the NACDG screening series. Charts were
also reviewed for those patients who were further tested
to the sunscreen series (Table 1). The charts of patients
who tested positive to either benzophenone-3 or a
sunscreen chemical were further analyzed. Data gathered
from the charts included age of the patient, sex, date of
consultation, occupation, location of the eruption,
personal or family history of atopy, number of tested
chemicals, specific allergen series used, individual
products tested, and initial (48 hour) and delayed (96—
120 hour) patch test reading results. These variables were
analyzed; however, quantitative analysis was not per-
formed because of the low number of positive reactions in
the cohort. Qualitative descriptions were gathered as to

Table 1. Sunscreen Chemicals Present on the UBC Contact Dermatitis Clinic Sunscreen Series

No. Sunscreen Series

1 4-Tert-butyl-4-methoxy-dibenzoylmethane (avobenzone [Parsol 1789]) 10% petrolatum (pet)
2 Para-aminobenzoic acid (PABA) 10% pet

3 Homosalate 5% pet

4 3-(4-Methylbenzylidene)camphor 10% pet

5 Octyl dimethyl PABA (Eusolex 6007) 10% pet

6 2-Hydroxy-4-methoxybenzophenone (oxybenzone, benzophenone-3) 10% pet
7 2-Ethylhexyl-4-methoxycinnamate (Parsol MCX) 10% pet

8 2-Hydroxy-4-methoxy-4-methylbenzophenone (benzophenone-10) 10% pet

9 2-Phenylbenzimidazole-5-sulfonic acid (Eusolex 232) 10% pet

10 2-Hydroxy-4-methoxy-benzophenone-5-sulfonic acid (benzophenone-4) 10% pet
11 Drometrizole trisiloxane 10% pet

12 Octocrylene 10% pet

13 Octyl salicylate 5% pet

14 Octyl triazone 10% pet

15 Isoamyl-p-methoxycinnamate 10% pet

16 Bis-ethylhexyloxyphenol methoxyphenyl triazine 10% pet

17 Methylene bis-benzotriazolyl tetramethylbutylphenol 10% pet

18 2-(4-Diethylamino-2-hydroxybenzoyl)-benzoic acid hexyl ester 10%

19 Diethylhexyl butamido triazone 10% pet

20 Disodium phenyl dibenzimidazole tetrasulfonate 10% pet

UBC = University of British Columbia.
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why the patient was tested to a sunscreen tray based on
the history documented. Finally, the proposed final
diagnosis was also tabulated.

Results

Twenty-three of the 1,527 patients seen were tested to the
sunscreen series (Table 2). Most of these patients had a
documented history of rash after applying sunscreen or
after sun exposure. Of these, only four patients had a
positive reaction to a sunscreen chemical or to the product
the individual was using. The allergens included benzo-
phenone-3 (n = 2), benzophenone-4, octyl dimethyl para-
aminobenzoic acid (PABA), and own sunscreen (La
Roche-Posay Anthelios).

Of note, 9 of 23 (39%) patients reacted to 13 different
fragrance allergens, including fragrance mix I, Myroxylon

Table 2. Data on Patients Tested to Sunscreen Series

pereirae resin (balsam of Peru), ylang ylang oil, Jasminum
officinale oil, and majantole. Three of 23 (13%) patients
reacted to six excipients other than fragrances. These allergens
included methyldibromo glutaronitrile/phenoxyethanol,
formaldehyde, quaternium 15, diazolidinyl urea, iodopropy-
nyl butyl carbamate, and propolis.

We found that 8 of the 1,527 patients screened with no
specific sun- or sunscreen-related reaction reacted to
benzophenone-3 on the NACDG series. This number does
not include the two patients who tested positive to
benzophenone-3 who presented with a positive history
and were additionally tested with the sunscreen series.

Discussion

The prevalence of positive patch test reactions to sunscreen
chemicals or a sunscreen product was 12 of 1,527 (0.8%)

Patient Age (yr) Sex Relevant Allergens Suspected Final Diagnosis
46 F Benzophenone-3, octyl dimethyl PABA, fragrance mix I ACD to sunscreen

2 38 F Benzophenone-3, fragrance mix I, ylang ylang oil, ACD to sunscreen and/or fragrance
Jasminum officinale oil

3 58 F Own sunscreen (La Roche Posay Anthelios), fragrance ACD to sunscreen and/or fragrance
mix I, Myroxylon pereirae resin (balsam of Peru)

4 23 F Benzophenone-4 ACD to sunscreen and AD

5 46 F Fragrance mix I, Myroxylon pereirae resin (balsam of Peru) ACD to fragrance

6 46 F Majantole ACD to fragrance

7 49 F Fragrance mix I, methyldibromo glutaronitrile/ ACD to fragrance or excipient
phenoxyethanol

8 51 F Mpyroxylon pereirae resin (balsam of Peru), ACD to fragrance or excipient
formaldehyde, quaternium 15, diazolidinyl urea,
iodopropynyl butyl carbamate

9 42 F Fragrance mix I, propolis ACD to fragrance or excipient

10 61 F Majantole ACD to fragrance

11 64 F PACD or photosensitive eruption

12 20 F PACD or photosensitive eruption

13 29 F PACD or photosensitive eruption

14 45 F PACD or photosensitive eruption

15 39 F AD

16 37 F AD

17 54 F AD

18 35 F ICD and AD

19 63 F ICD

20 59 F ICD

21 65 F Rosacea

22 29 F No evidence of ACD

23 20 F No evidence of ACD, patient lost to

follow-up

ACD = allergic contact dermatitis; AD = atopic dermatitis; ICD = irritant contact dermatitis; PABA = para-aminobenzoic acid; PACD = photoallergic

contact dermatitis.

AAAAAA

v Canadian Dermatology Association | Journal of Cutaneous Medicine and Surgery, Vol 18, No 1 (January/February), 2014: pp 15-19 17



Beleznay et al

for all patients referred to our clinic for patch testing.
Other data indicate that among patients referred for patch
testing, the prevalence of allergy to active sunscreen
ingredients is low, likely less than 1%.” The screening
sunscreen chemical used at our patch test clinic is
benzophenone-3. We found that 8 of the 1,527 patients
screened with no specific sun- or sunscreen-related reaction
had a positive patch test reaction to benzophenone-3 on the
NACDG series. The NACDG organization has used
benzophenone since 1998 on the NACDG screening series.
From 1998 to 2002, the prevalence of reactions to
benzophenone was 0.6%, and from 2003 to 2004, the
prevalence of allergy to benzophenone was reported as
0.5%.> The first reports of contact dermatitis from
benzophenone-3 were reported in the 1970s, and it
remained the number one sun filter to cause allergic
reactions for a number of years until newer products, such
as octocrylene, became the main cause of ACD.® In addition
to ACD and PACD, benzophenones are reported to cause
photocontact urticaria, contact urticaria, and anaphylaxis.”

Our data show that the prevalence of positive patch test
reactions to sunscreen chemicals in those referred
specifically for “sunscreen allergy” or photosensitive
eczematous eruption is still fairly low, with 4 of 23
(17%) patients having a positive reaction on patch testing
to a sunscreen product or chemical. These results are
similar to what has been reported in the literature. In one
study, 402 patients who were referred to a photobiology
unit in Germany with suspected photosensitivity were
patch and photopatch tested. Twenty percent had relevant
allergic or photoallergic contact dermatitis from UV
absorbers.” Other studies have reported a lower prevalence.
In one recent multicenter prospective study, 1,155 patients
with suspected photosensitive disorder or sunscreen or
sun-exposed skin dermatitis were analyzed for allergic
reactions. In this study, 4.4% of patients had evidence of
PACD reactions, 5.5% had ACD reactions, 1.3% had a
mixture of both, and 3% showed irritant responses. The
most common photoallergic agent was benzophenone-3.
These data suggest that the incidences of PACD and ACD
are close to equal and both types of reactions are
uncommon.’

In our series, only one man was identified of the 12
patients who had a positive reaction to a sunscreen
product or chemical. The higher proportion of females
with relevant allergic or photoallergic contact dermatitis
has been confirmed in other studies. The reasons
hypothesized include the higher use of sunscreen and
cosmetics by women or the greater frequency of derma-
tology visits by women.” Aside from gender, other

potential risk factors for sensitization included the use of
sunscreen on previously damaged skin, outdoor occupa-
tion, and a history of atopic dermatitis.’

Nine of 23 (39%) patients reacted to 13 different
fragrance allergens. Three of 23 (13%) patients reacted to six
other chemicals present in cosmetic and sunscreen pro-
ducts. These allergens could be present in the patients’
sunscreen-containing products. Clinical relevance was not
determined as most patients did not provide personal
products for review. Sunscreens contain many excipients,
which represent film-forming substances, surfactants, pre-
servatives, emulsifying agents, moisturizers, and fragrances.
All of these can cause ACD.” In a 15-year review out of
Germany, 47 patients reacted to fragrance chemicals of 80
patients with ACD or PACD to UV absorbers. These 47
patients had a total of 178 allergic and 14 photoallergic
reactions to fragrances. In 11 patients, 24 allergic reactions
to preservatives were observed. Since ACD to multiple
cosmetics ingredients is a common feature in photosensitive
patients, they should be advised to use a broad-spectrum
product without fragrance, preservatives, or emollients.®

Photopatch testing is currently not available at our
center, and this is a limitation of our study. However, only
4 of 23 patients had a possible diagnosis of PACD or
photosensitivity. Other non-ACD final diagnoses included
atopic dermatitis, ICD, and rosacea. Therefore, the
prevalence of ACD and PACD in our study population
is still quite low.

Conclusion

Our study confirms that ACD to sunscreen chemicals is
uncommon. For a patient with a suspected sunscreen
allergy, other etiologies should be considered, such as
allergic reactions to excipient products, including fragrances
or preservatives, as well as photosensitive dermatoses.
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