STUDY

Recommendations for a Screening Series for
Allergic Contact Eyelid Dermatitis
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Background: Although allergic contact dermatitis of the eyelids is a common condition, limited information is avail-
able regarding the selection of patch-testing chemicals for proper evaluation.

Objective: The purpose of this analysis was to evaluate the relevance of allergens responsible for allergic eyelid
dermatitis among a series of patch-tested patients attending our clinic at the University of Miami and compare these

results to published studies in the literature.

Methods: Data were retrospectively reviewed for eyelid-only dermatitis from clinically relevant patch-test evaluations

performed between December 2004 and January 2007.

Results: Formaldehyde was the most frequently encountered antigen, accounting for 45.83% (11/24) of the cases,
followed by nickel 33.33% (8/24) and balsam of Peru (Myroxylon pereirae) 29.17% (7/24). In addition, not only did we find
a higher prevalence of certain allergens when compared with other studies, but we identified several relevant allergens not

previously reported at other referral centers.

Conclusions: The allergens found to be relevant in eyelid dermatitis vary among different regions. These data may
help contribute to generating a standard screening tool to improve the detection and management of these cases.

HE SKIN of the eyelid is very delicate and thin, measuring
less than 1 mm in thickness." It has a very loosely bound
subcutis, and on contact with irritating and allergenic chemicals,
marked edema often develops, which is a characteristic feature in
eyelid contact dermatitis. Quite literally, the eyelids are subjected
to potentially harmful elements (UV radiation, airborne environ-
mental allergens, and chemicals placed inadvertently from the
hands or advertently through cosmeceuticals) on a daily basis.
Women in our society habitually coat their eyelids with cosmetics,
some of which may include mild irritants, which may be added
to induce mild edema to reduce the appearance of fine wrinkles.
Lastly, the eyelids are commonly challenged by systemic contact
dermatitis as well.>™*
Eyelid dermatitis involves a lengthy differential diagnosis,
which includes irritant contact dermatitis, atopic dermatitis (AD),
psoriasis, dermatomyositis, contact urticaria, infections, cutaneous
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T-cell lymphoma, and seborrheic dermatitis; allergic contact der-
matitis (ACD), however, proves to be one of the most common
causes.”® Moreover, it may be (and often is) superimposed on
a primary nonallergic dermatitis, such as AD or seborrheic der-
matitis.” To date, there have been several reviews,® a case series,’
and numerous individual case reports published on diagnostic
strategies and the relevancy of allergen panels used in eyelid-only
dermatitis.'> "

We retrospectively reviewed our group of patients to com-
pare their frequencies of reaction to specific allergens to those
previously documented and also to highlight allergens that may
not have been previously recognized as common causes of allergic
eyelid dermatitis.

PATIENTS AND METHODS

We performed a retrospective analysis of 204 adult patients who
had undergone consecutive, extended series patch testing at the
University of Miami between December 2004 and January 2007,
searching for a subgroup of patients who met the criteria of
(1) eyelid site only dermatitis, (2) a final diagnosis of ACD, and
(3) a positive patch-test reaction of current clinical relevance.
Patch-testing methodology included application, followed by
removal and initial evaluation at 48 hours, along with a final eval-
uation at 96 hours. Current relevance signified that the allergen was
present in the patient’s environment, the dermatitis corresponded
to point(s) of contact with allergen, and the dermatitis significantly
improved upon isolation/avoidance of allergen and/or recurred
with rechallenge (positive use test). Patients with eyelid dermatitis
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17:\:11-a W Relevant Contact Allergens for Patients With Eyelid Dermatitis

No. Relevant % Relevant % of Positive Reactions % of Positive Reactions Cited

Allergen PPTs PPTs Cited by NACDG® by Amin and Belsito'®
1 Formaldehyde 11 35.48 1.56 6.50
2 Nickel sulfate 8 25.80 8.3 13.00
3 M. pereirae, (BOP) 7 22.58 8.81 —
4 Fragrance mix | 6 19.35 9.84 28.3
4 Bronopol 6 19.35 — 6.50
4 Bacitracin 6 19.35 2.07 —
7 Neomycin 5 16.13 4.67 10.90
7 Cinnamic alcohol 5 16.13 — —
9 Benzyl alcohol 4 12.90 — —
9 Sodium benzoate 4 12.90 — 2.20
9 Paraphenylenediamine 4 12.90 — 2.20
9 CAPB 4 12.90 2.60 2.20
13 Tosylamide formaldehyde resin 3 9.68 2.07 6.50
13 Imidazolidinyl urea 3 9.68 — 4.30
13 MMA 3 9.68 1.66 —
13 Hydroxycitronellal 3 9.68 — —
13 Methylchloroisothiazolinone/ 3 9.68 3.11 4.30
methylisothiazolinone
13 Cocamide DEA 3 9.68 — —
20 Thimerosal 2% 6.45 — —
20 Gold sodium thiosulfate 2 6.45 11.40 6.50
22 Dodecyl gallate 1* 3.23 — —

*Thimerosal, gold, and dodecyl gallate were the only 3 allergens in which all PPTs were not relevant. A total of 5 PPTs were found to thimerosal, 4 to gold, and 3 to

dodecyl gallate.
PPTs, positive patch tests.

and an irrelevant, positive patch-test reaction were excluded, as
were patients whose final diagnosis was determined to be an etiol-
ogy other than ACD, such as AD, hay fever, and so on. These
allergens were compared with previously published studies to iden-
tify top allergens and a potential screening series.

STATISTICAL ANALYSIS

All patient data were recorded, retrieved, and evaluated using a
computer database. Queries and calculations were made using
Microsoft software 2000 (Seattle, Wash). Statistical analysis was
performed using the statistical analysis system software package
(SAS Institute, Inc, Cary, NC). Positive reaction rates to our series
were compared with other studies using a 2-tailed ¢ test of pro-
portion and the Z test of proportion. P < 0.05 was considered to
be statistically significant.

RESULTS

Of 204 patch-tested patients, 32 (15.69%) met the study criteria
of having eyelid-only dermatitis. Both the first and second crite-
ria, those of a final diagnosis of ACD, were met by 31 patients
(23 women and 8 men, aged 19-65 years, who self-designated
themselves as racially black, 5 [16%]; white, 16 [51%]; Asian, 1
[3%], and Hispanic, 9 [29%]). Twenty-four patients (20 female
and 4 male patients) then met the third criteria of a positive reac-

tion with current clinical relevance. The observed clinical relevance
rate in our study was 77.4% (24/31). Table 1 lists the clinically rel-
evant allergens.

In our group, patients were most likely to be allergic to formal-
dehyde (45.83%), nickel (33.33%), balsam of Peru (BOP; Myroxylon
pereirae) (29.17%), fragrance mix (25.00%), bronopol (25.00%), and
bacitracin (25.00%). The following allergens were found to be prev-
alent at a frequency of 3 or more in our patients and not previously
documented as significant allergens for the evaluation of allergic
eyelid dermatitis: cinnamic alcohol, benzyl alcohol, hydroxyl citro-
nella, and dodecyl gallate. Allergens that identified 2 or fewer cases
include cobalt, potassium dichromate, black rubber mix, diazolidinyl
urea, Compositae mix, and paraben mix. Finally, the vast majority
of cases occurred in women (74.2% vs 25.8%, P < 0.001).

DISCUSSION

Eyelid dermatitis affects a significant portion of the population,
reflecting 8.6% to 18% of contact dermatitis referrals, and thus it
is important to recognize potential clinically relevant allergens.'®
Our results demonstrated that the vast majority of cases occur
in females, which is a similar finding to the study by Amin and
Belsito,'> which reported 79% to 90%. This observation may re-
flect the widespread use of potentially allergenic cosmetic products
among women.
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In our study, 31 (15%) of 204 patients had eyelid-only der-
matitis and a final diagnosis of ACD, representing a higher fre-
quency of referral for this than seen in the studies of either the
North American Contact Dermatitis Group (NACDG)® or Amin
and Belsito'® (5.2% and 3.8%) (268/5145 and 46/1215, respectively).

The 21 relevant allergens identified by our single-center data
corresponded to 15 of the allergens identified by the NACDG’
and Amin and Belsito'” (Table 1). Discrepancies in allergens and
their prevalence may be linked to regional variations and low
power from our smaller population size. In our patient subset,
we found formaldehyde to be the most prevalent allergen, whereas
gold and fragrance mix were the most common in the studies by
the NACDG’ and Amin and Belsito,'” respectively.

Between 2003 and 2004, the NACDG, consisting of 13 centers,
identified 268 patients with eyelid-only dermatitis in whom a final
diagnosis of ACD was made. The investigators concluded that the
top 26 allergens identified in this study represent a potential eyelid
dermatitis screening series, as they represented 65% (175) of the
cases.” Furthermore, their observed clinical relevance rate of 84.3%
(226/268) was slightly higher than our value of 77.4% (24/31).
In 2006, Amin and Belsito'” published their 10-year retrospective
analysis, showing that of 1215 patients, 105 had eyelid dermatitis,
43.8% of those having ACD.

Eleven (45.83%) of our patients demonstrated current clini-
cally relevant positive reactions ranging from 1+ to 3+ intensity
to formaldehyde, 6 to bronopol, and 3 to imidazolidinyl urea.
Only 2 of the patients with contact allergy to formaldehyde
underwent repeated patch testing, as the remaining patients de-
clined after improvement. Sensitization to formaldehyde may occur
through skin contact with formaldehyde, formaldehyde-releasing
products (FRPs), or with clothing made from fabrics containing
formaldehyde, such as permanent press or wrinkle-resistant cloth-
ing. With respect to eyelid dermatitis, many eye cosmetic or topical
products contain formaldehyde or FRPs; these products are either
directly applied to the eye region or transferred by contact with
one’s hands. For example, 2 of our patients had makeup removal
lotions that contained formaldehyde, and additional products
that contained FRPs included mascara (imidazolidinyl urea and
diazolidinyl urea), eye shadow (imidazolidinyl urea), and shampoo
(quaternium-15). Of interest, the majority of our patients were
women who regularly consumed diet soda, containing aspartame,
which is metabolized to formaldehyde.*'* All of our patients with
clinically relevant positive reactions to formaldehyde were there-
fore encouraged to cease consumption of diet soda as part of their
avoidance regimen. Upon formaldehyde avoidance, 10 (90%) of
11 patients experienced full remission. Some of these patients re-
fused to reintroduce the products or diet soda (provocation testing)
after clearance of their dermatitis; however, when 3 patients did
reintroduce diet soda, their dermatitis flared.

Nickel sensitivity, one of the most predominant sensitivities
recorded in literature,'® ranked as the second most prevalent aller-
gen in our study, which is similar to other major studies.'” Sensi-
tivity to nickel is more often recognized in the female population

and is thought to occur from direct contact with metallic objects
such as spectacle frames, eyelash curlers, or products that contain
nickel as a contaminant, such as eye shadows.'® 2’ We also recog-
nized the role of transfer of nickel particles from the hands to the
eyelids (through rubbing) in several of our patients, who were fre-
quently handling nickel-based objects (eg, identification tag chain,
crochet needle, and quilting needles).

The fragrance group (M. pereirae, fragrance mix 1, cinnamic
alcohol, hydroxycitronellal, sodium benzoate, and benzyl alcohol),
which notably cross-react or coreact with each other,”' was found
to be highly prevalent in our patients. Reactions to M. pereirae, or
BOP, were considered relevant if products contained components
of BOP or “fragrance.” Whereas Cooper and Shaw”* described
fewer contact allergies to fragrances mix among their eyelid der-
matitis patients, other studies have found a substantially high num-
ber of patients who test positively to fragrances and fragrance
mixes.”'>?* These results may be explained by the predominance
of females in our study population, who more often use scented/
perfumed toiletries and cosmetics.

Paraphenylenediamine, used in many hair dye products,
caused significantly fewer positive patch tests in our series when
compared with the other series. This is remarkable, given the
observed prevalence of darker-colored hair dyeing and eyelid
dermatitis in the patient population in the Miami area. Personal
communication with our referring dermatologists suggested that
patients and general dermatologists were often able to discern the
link between the patients eyelid dermatitis and hair-dyeing prac-
tices, and thus these patients would not have been evaluated at our
referral center (and potentially reflects a referral bias). Cocamidopro-
pyl betaine (CAPB), commonly found in hair products and contact
lens solutions, also has been reported to cause eyelid dermatitis,”***
and it ranked ninth among our most common allergens. Another
allergen also found in shampoos, hair products, and lotions is
methylchloroisothiazolinone, which ranked 13th in our series.

Toluene sulfonamide formaldehyde resin, found in nail var-
nish, is well known for its tendency to provoke an ectopic eyelid
contact dermatitis.”* >* Among our adult patients tested, it caused
a positive reaction in a total of 3 patients. Despite its relatively
minor role in our series and several other major studies, it remains
a commonly considered allergen in eyelid dermatitis. Methyl meth-
acrylate (MMA), previously one of the most sensitizing acrylates,
which has been banned in the United States since July 2004 for use
in nail products, has been reported to be an important contributor
in about 10% of cases.">* In accordance with most studies, we
identified 3 cases (12.5%), 2 of which reported current use of arti-
ficial nails, whereas the third reported past use, but current use of
an acrylic antichip nail polish. This led us to be concerned that
MMA was being used illegally in some Miami nail salons as all
3 patients cleared with avoidance. We also considered the role of
aerosolization during application of the product as a factor in these
3 patients.

In our analysis, we found 2 clinically relevant cases of eyelid
dermatitis with ACD to sodium gold thiosulfate, ranking gold as
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1V:\:]i 8 Recommended Patch-Test
Concentrations for Eyelid-Only Dermatitis

Compound Concentration, %/Vehicle
Amidoamine 0.1 aq
Bacitracin 20.0 pet
BOP 25.0 pet
Benzalkonium chloride 0.1 aq
Black rubber mix 0.6 pet
Bronopol 0.5 pet
Budesonide 0.1 pet
Cinnamic aldehyde 1.0 pet
Cobalt chloride 1.0 pet
CAPB 1.0 aq
Colophony 20.0 pet
Dimethylol dimethyl hydantoin 1.0 ag/pet
Dodecyl! gallate 0.25/pet
Ethyl acrylate 0.1 pet
Formaldehyde 1.0 aq
Fragrance mix | 14.0% pet
Sodium gold thiosulfate 0.5 pet
Imidazolidinyl urea 2.0 aqg/pet
Lanolin alcohol 30 pet
MMA 2.0 pet
Methylchloroisothiazolinone/ 0.01 aq
methylisothiazolinone
Methyldibromoglutaronitrile/ 2.0 pet
phenoxyethanol
Neomycin 20.0 pet
Nickel sulfate 2.5 pet
Paraphenylenediamine 1.0 pet
Propylene glycol 30.0 aq
Quaternium-15 2.0 pet
Thimerosal 0.1 pet
Thiuram 1.0 pet
Tosylamide formaldehyde resin 10.0 pet

Aq indicates aqueous; pet, petrolatum.

20th. There was no difference in clinical significance between
our series, 2 (6.5%) of 31, and the NACDG report 22 (8.2%) of
268 (P > 0.05). In addition, consistent with previously reported
findings,*® our patients were found to wear cosmetics containing
titanium dioxide, which can absorb gold particles from jewelry
and therefore cleared with cessation of use of their gold jewelry.”!
These data support the recommendation of gold avoidance in the
setting of positive patch testing to its thiosulfate allergen.

We recognize that thimerosal contact allergy has low relevancy
in the general population despite high sensitization rates®* how-
ever, we chose to include this allergen when screening for eyelid
dermatitis because of its use in ophthalmologic solutions and some
cosmetics and found 2 patients with currently relevant positive
reactions. Of note, this ophthalmic product—associated allergen
was found to be highly prevalent in patients with eyelid dermatitis
in 2 large-scale European studies conducted by the information
network of the departments of dermatology '° that analyzed 762

and 1053 patients, respectively, with eyelid dermatitis in Austria
and Germany and by Valsecchi et al** in Italy.

Dodecyl gallate and cocamide diethanolamide (DEA) are con-
sidered rare allergens; however, each caused relevant positive
patch tests in our study population; dodecyl gallate was found in
a cream eye shadow, and cocamide DEA in an eyelid cleanser.
Herbst et al’ reported that dodecyl gallate was an important aller-
gen in their study of 1053 patch-tested patients with eyelid ACD
and related the prevalence to exposure to cosmetics. Gallates are
often used in the cosmetic industry as antioxidants to prevent the
oxidation of unsaturated fatty acids in their products.>* Cocamide
DEA, manufactured from coconut oil, is widely used as a surface-
active agent in hand gels, hand-washing liquids, shampoos, and
dishwashing liquids.*® Because of the extensive use of cocamide
DEA and the lack of proper declaration in products, it is difficult
to avoid cocamide DEA exposure.*®

The allergens found to be relevant in eyelid dermatitis vary
among different regions, which may relate to exposure patterns.
This being said, we question the role of climatic impact (eg, high
humidity in Miami, Fla) on percutaneous absorption and believe
further studies are warranted in this area. Furthermore, although
we did find that our results were in accordance with many of the
major studies in regard to the prevalence of top identified anti-
gens, we also identified several allergens that may need to be
considered in the evaluation of allergic eyelid dermatitis (specifi-
cally, cinnamic alcohol, benzyl alcohol, hydroxyl citronella, and
cocamide DEA). We compared our single-center data to the
reported data on eyelid allergens in an effort to generate a basic
standard screening tool to improve the detection and manage-
ment of these cases (Table 2), which would need to be continually
updated to reflect changing exposure trends.
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