
ARTICLE IN PRESS
REPORT
Allergic patch test reactions associated with cosmetics:
Retrospective analysis of cross-sectional data from the
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Background: Allergy to cosmetics is common.
Objectives: We sought to characterize patients with positive patch test reactions associated with a cosmetic
source, to identify common allergens; and to explore gender and occupational associations.
Methods: We performed a retrospective, cross-sectional analysis.
Results: Of 6621 female and 3440 male patients, 1582 female (23.8%) and 611 of male (17.8%) patients had
at least one allergic patch test reaction associated with a cosmetic source. Of ‘‘allergic’’ patients ([1 allergic
reaction, n = 6815), females were 1.21 times more likely to have an allergic reaction associated with a
cosmetic source than were male patients ( p \ .0001, 95% confidence interval [CI] 1.12-1.31). Within the
‘‘cosmetic allergic’’ group (n = 2243), head and neck involvement was significantly higher in female than in
male patients (49.3% vs 23.7%, p \ .0001). One hundred twenty-five patients had occupationally related
allergic reactions associated with a cosmetic.
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Limitations: This study is limited by its cross-sectional, retrospective design.
Conclusion: Of all patients studied, 21.8% had an allergic reaction associated with a cosmetic. Site of
dermatitis, cosmetic categories, and specific allergens differed somewhat by gender. ( J Am Acad Dermatol
10.1016/j.jaad.2008.07.056.)
BACKGROUND
Abbreviations used:
CAPB: cocamidopropyl betaine
DMAPA: dimethylaminopropylamine
FDA: Food and Drug Administration
MCI: methylchloroisothiazolinone
MDBGN: methyldibromoglutaronitrile
MI: methylisothiazolinone
NACDG: North American Contact Dermatitis

Group
NOS: not otherwise specified
PE: phenoxyethanol
The US Food and Drug Administration (FDA)
defines the term ‘‘cosmetic’’ as ‘‘articles intended to
be rubbed, poured, sprinkled, or sprayed on, intro-
duced into, or otherwise applied to the human body
or any part thereof for cleansing, beautifying, pro-
moting attractiveness, or altering the appearance,
and articles intended for use as a component of any
such articles; except that such term shall not include
[non-skin] soap.’’1 The 13 cosmetic categories de-
fined by the FDA include baby products, bath prep-
arations, eye makeup, fragrances, hair preparations,
hair-coloring agents, makeup, manicure products,
oral hygiene products, personal cleanliness pro-
ducts, shaving preparations, skin care preparations,
and suntan preparations (excluding sunscreens or
any combination product listing a sun protection
factor; sunscreens are regulated as drugs, not
cosmetics).2

Adverse reactions to cosmetics are not uncom-
mon; one estimate indicated that, on average, an
adverse reaction to a cosmetic occurs once every
13.3 years per person.3 Irritant reactions to cosmetics
are likely more common than allergic reactions.4

Despite the widespread use of cosmetic products,
the rates of allergic reactions to cosmetic ingredients
are relatively low. Studies in Europe and the United
States have found a prevalence of cosmetic allergy of
less than 1% in the general population.5-9 However,
the actual rate of adverse reactions to cosmetics is
likely higher because most people do not seek
medical care for mild allergic or irritant reactions;
they simply discontinue the offending product.10 Of
patients patch tested for suspected allergic contact
dermatitis, rates of cosmetic allergy range from 2.4%
to 36.3%, with most studies reporting prevalence
rates between 4% and 9%.6-13 A recent review of
allergic contact dermatitis to cosmetics found a
weighted prevalence rate of 0.4% for the general
population and 9.8% for patients referred for patch
testing.14 Rates of cosmetic allergy vary with time and
geographic location.15 Nielsen et al12 patch tested
patients in Denmark in 1990 and 1998 and reported
that contact sensitization to cosmetic-related aller-
gens had doubled. Not surprisingly, most patients
with cosmetic sensitivity are 20 to 55 years of age6-9

and female.7,9,13,16
The goals of this exploratory analysis were to (1)
describe demographic characteristics of patients
patch tested by the North American Contact
Dermatitis Group (NACDG) with an allergic patch-
test reaction associated with a cosmetic source, (2)
determine frequencies of specific allergens associ-
ated with cosmetic sources, (3) describe occupa-
tional associations with cosmetic allergens, (4)
estimate the prevalence of cosmetic allergy identified
by non-NACDG standard screening allergens, and
(5) explore gender associations.
METHODS
The Minneapolis VA Medical Center Human

Studies Subcommittee provided institutional review
board approval for this cross-sectional analysis of de-
identified data from patients patch tested by the
NACDG between 2001 and 2004. Methodology of the
NACDG has been previously described.17,18 Briefly,
during this time period, a ‘‘standard’’ screening
group of 65 antigens was tested on all patients patch
tested by members of the NACDG (including those
suspected of contact allergy to products other than
cosmetics). Fifty-nine antigens (supplied by
Chemotechnique Diagnostics, Vellinge, Sweden)
were tested during all 4 years, but 12 antigens were
tested only in one of the 2-year cycles; details of
specific allergens have been previously described.17

Collected data included: demographics (age, gender,
and race), dermatitis site (up to 3 sites), occupation,
and allergens (clinical relevance, source and rela-
tionship to occupation for each positive allergen),
and final diagnoses (up to 3 diagnoses). Relevance
and source codes were linked to specific allergens,
while site codes and final diagnoses codes were



Table I. North American Contact Dermatitis Group
codes defined as ‘‘cosmetic’’ in this analysis

810 Hair care products
811 Shampoos
812 Permanent wave solutions
813 Hair dyes
814 Hair sprays and gels

820 Nail care products
821 Nail polish
822 Artificial nails
823 Nail adhesives
824 Nail strengtheners

830 Cosmetics, not otherwise specified
831 Moisturizers, lotions, creams
832 Makeup (including code 836: Lipsticks)
833 Perfumes and fragrances
835 Deodorants and antiperspirants
841 Liquid lotion and bar soaps, cleansers
870 Oral hygiene products
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linked to patients, but not to specific allergens.
Current relevance was defined as ‘‘definite’’ (positive
use test or positive patch test reaction to the putative
item containing the allergen), ‘‘probable’’ (the sub-
stance identified by patch testing was verified as
present in the known skin contactants of the patient),
or ‘‘possible’’ (patient was exposed to circumstances
in which skin contact withmaterials known to contain
the putative allergen were likely). Reactions of past
relevance and unknown relevance were also tabu-
lated. Occupationally relevant reactions were deter-
mined by clinical history and occupational exposure.
Three-digit occupational codes were determined by a
coding expert and based on a standardized question-
naire.19 In addition to information on the 65 standard
screening NACDG allergens, currently relevant cos-
metic allergen sources from non-NACDG standard
screening allergens were also recorded, although the
name of the responsible allergen was not. Additional
testing (eg, prick testing for contact urticaria20), if
performed, was not collected as part of this database,
nor were specific subtypes of allergic contact derma-
titis (eg, systemic contact dermatitis21).

Three-digit source codes for NACDG standard
screening allergens and nonstandard screening al-
lergens have been utilized since 2001. Specific cos-
metic codes included in this analysis are listed in
Table I. The 3 main differences between the NACDG
and FDA categories include (1) baby products (there
are no NACDG codes specific to baby products), (2)
shaving preparations (there are no NACDG codes
specific to shaving products), and (3) suntan prep-
arations (the NACDG codes for sunscreen but not
sunless tanners). Because sunscreens can be consid-
ered either a ‘‘medicine’’ or a ‘‘cosmetic’’ by the
FDA,2 the NACDG code for sunscreen was excluded
from this analysis.

For this analysis, the main population of interest
included patients with at least one allergic reaction
to an NACDG standard screening allergen with a
cosmetic source (‘‘cosmetic allergic’’). For compar-
ison, a second, separate category was defined for
patients who had one or more allergic reaction(s)
to an NACDG standard screening allergen(s) with a
source other than cosmetic (‘‘non-cosmetic aller-
gic’’). Patients with allergen sources to both cos-
metics and non-cosmetics were included in the
‘‘cosmetic allergic’’ group. Individuals with no
allergic reactions (‘‘not allergic’’) were excluded
from comparison analyses. In addition, because of
limited information on non-NACDG antigens, the
438 patients who only reacted to a nonstandard
screening allergen associated with a cosmetic
source were not included in comparison analyses,
but are described separately.
Data analysis
At the time of collection, data were entered at a

central location using Access (2003, Microsoft
Corporation, Redmond, Wash). Manual verification
was performed for quality assurance. Descriptive
analyses included frequencies, counts, and propor-
tions. For ease of comparison to previously pub-
lished studies, we report both frequencies in
relationship to number of patients and in relation-
ship to number of reactions. Analyses comparing
groups utilized Pearson’s chi-square test and Fisher’s
exact test (two tailed, when appropriate) using
SAS (Statistical Analysis System, SAS Institute
Incorporated, Cary, NC). t Tests were utilized for
continuous data. A significance level of .05 was
utilized for all analyses. Because this was an explor-
atory analysis, no adjustments for multiple compar-
isons were performed.
RESULTS
Overall prevalence of positive patch test
reactions to cosmetic and non-cosmetic
sources

Of the 10,061 patients patch-tested by the NACDG
during the period 2001-2004, 6621 patients were
female, and 3440 were male. As shown in Fig 1, of
the 6621 female patients, 1582 (23.8%) were ‘‘cos-
metic allergic’’ and 3065 (46.3%) were ‘‘non-cosmetic
allergic’’; 1974 patients (29.8%) had no allergic reac-
tions and were excluded from the remainder of the
analyses. Of the 3440 males, 611 (17.8%) were ‘‘cos-
metic allergic’’ and 1557 (45.3%) were ‘‘non-cosmetic
allergic’’; 1222 (35.5%) had no allergic reactions and
were excluded from the remainder of the analyses.



Fig 1. NACDG Study Population and Subgroups. *Patients with no positive allergic patch test
reactions to NACDG standard screening allergens. **Patients with at least one positive allergic
patch test reaction to a NACDG standard screening allergen. ***Patients with at least one
positive allergic patch test reaction to an NACDG standard screening allergen associated with a
cosmetic source; excludes 438 patients who only reacted to a non-standard allergen associated
with a cosmetic source. ****Patients with one or more positive allergic reaction(s) to an NACDG
standard screening allergen(s) with a source other than cosmetic.
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‘‘Allergic’’ patients
Of ‘‘allergic’’ patients (those with at least one

positive patch-test reaction, n = 6815), females were
1.21 times more likely to have an allergic reaction
associated with a cosmetic source than males
( p \ .0001; 95% CI, 1.12-1.31). Within the group of
‘‘allergic’’ females (Table II) and within the group of
‘‘allergic’’ males (Table III), there were no statistical
associations of race or atopic status with cosmetic
allergy but older age was significantly associated with
cosmetic allergy (Tables II and III). Dermatitis on the
head and neck was 1.2 times more common than
dermatitis elsewhere in female patients with cosmetic
allergy ( p \ .0001, Table II) but not in male patients
(Table III). Dermatitis on the extremities was 0.74
times less common thandermatitis elsewhere in males
with cosmetic allergy ( p\ .0001, Table III) but not in
females (Table II). Dermatitis in an ‘‘other’’ pattern
(primarily scattered generalized) was 1.3 times more
common in males with cosmetic allergy ( p = .0013,
Table III), but not in females (Table II).

‘‘Cosmetic allergic’’ patients: Females versus
males

Table IV summarizes demographics of patients
with cosmetic allergy by gender. Within this group,
there was no association of gender with race or
atopy, but males with cosmetic allergy were signif-
icantly older than females with cosmetic allergy
(Table IV). Females with cosmetic allergy were two
times more likely to have dermatitis on the head and
neck and significantly less likely to have dermatitis
on the extremities, trunk, or ‘‘other’’ patterns than
males with cosmetic allergy.

Cosmetic sources associated with NACDG
standard screening allergens

There were a total of 4206 reactions (1286 in male
and 2920 in female patients) to NACDG standard
screening allergens associatedwith a cosmetic source
in 2193 patients. The most common product types
associated with allergic reactions are listed in Table V.
Cosmetics not otherwise specified (NOS), moistur-
izers, and hair care products were the most common
product categories in both males and females. Nail
products and make-up were more common in fe-
males than in males. In both females and males, the
proportion of currently relevant reactions within
each category was higher than 79%. The category of
deodorants/antiperspirants was the only category for
which reactions were more common in males (31
reactions) than in females (8 reactions).

Occupationally related cosmetic sources
linked to NACDG screening allergens

Cosmetics NOS, hair care products, and moistur-
izers were the most common product categories
which were occupationally related in both males and
females (Table VI). Positive allergic patch test reac-
tions associated with skin cleansers were almost 4
times more frequent in males than in females (19.4%
vs 5.3%). In both females and males, the proportions
of reactions within each category which were cur-
rently relevant were higher than 91%. For both men



Table II. Characteristics of females with allergic patch test reactions: Cosmetic sources versus only
noncosmetic sources

Females with at least one allergic

reaction to a cosmetic (AC) N = 1582

Females with allergic reactions to only

noncosmetics (ANC) N = 3065

AC versus ANC

PR (95% CI) p Value

Age, mean (STD) 49.3 (16.0) 46.2 (16.2) 3.12 (16-15)* \.0001
Race, No. (%)

Caucasian 1416 (89.5) 2685 (87.6) 1.14 (0.99-1.30) .056
Other 166 (10.5) 380 (12.4)

Atopic, No. (%) 665 (42.0) 1232 (40.) 1.05 (0.97-1.14) .2267
Dermatitis site, No. (%)

Head and neck 780 (49.3) 1309 (42.7) 1.19 (1.10-1.29) \.0001
Extremities 691 (43.7) 1366 (44.6) 0.98 (0.90-1.06) .5632
Trunk 184 (11.6) 415 (13.5) 0.89 (0.78-1.01) .0657
Other location pattern 388 (24.5) 749 (24.4) 1.00 (0.91-1.10) .9468

CI, Confidence interval; PR, prevalence rate; STD, standard deviation.

*Mean difference (STD), t test.

Table III. Characteristics of males with allergic patch test reactions: Cosmetic sources versus only noncosmetic
sources

Males with at least one allergic

reaction to a cosmetic (AC) N = 611

Males with allergic reactions to only

noncosmetics (ANC) N = 1557

AC versus ANC

PR (95% CI) p Value

Age, mean (STD) 53.0 (15.3) 47.2 (16.3) 5.8 (16.1)* \.0001
Race, No. (%)

Caucasian 539 (88.2) 1367 (87.8) 1.03 (0.83-1.27) .7877
Other 72 (11.8) 190 (12.2)

Atopic, No. (%) 214 (35.0) 524 (33.7) 1.04 (0.91-1.20) .5447
Dermatitis site, No. (%)

Head and neck 145 (23.7) 312 (20.0) 0.96 (0.82-1.12) .6138
Extremities 308 (50.4) 947 (60.8) 0.74 (0.65-0.85) \.0001
Trunk 117 (19.2) 253 (16.3) 1.15 (0.97-1.36) .1064
Other location pattern 217 (35.5) 443 (28.5) 1.26 (1.09-1.44) .0013

CI, Confidence interval; PR, prevalence rate; STD, standard deviation.

*Mean difference (STD), t test.

J AM ACAD DERMATOL Warshaw et al 5

ARTICLE IN PRESS
and women, the most common occupation which
was related to an allergic reaction to a cosmetic
source was hairdressing (including barbers and cos-
metologists, Table VII).

Most common NACDG screening allergens
associated with cosmetic sources

The top 20 NACDG standard screening allergens
associated with a cosmetic source in females and
males are listed in Tables VIII and IX, respectively.
Fragrance compounds, preservatives, and emulsi-
fiers were common in both females and males.
Several antigens were at least twice as common in
females than males: paraphenylenediamine (15.6%
of females vs 7.9% of males), tosylamide/formalde-
hyde resin (6.1% of females vs 0.5% of males),
glyceryl thioglycolate (5.3% of females vs 1.5% of
males), and methyl methacrylate (4.1% of females vs
0% of males). Antigens which were at least twice as
common in males than females included diazolin-
dinyl urea (11% of males vs 5% of females) and
imidazolidinyl urea (10.5% vs 4.4%).

Common allergens for specific source categories
are listed in Tables X through XIV. Three common
allergens ([5 reactions) were associated with nail
products: tosylamide/formaldehyde resin (n = 98),
methylmethacrylate (n = 64), and ethyl acrylate (n =
42). Five common allergens ([5 reactions) were
associated with perfumes/fragrances: fragrance mix
(n = 118), Myroxylon pereirae (n = 101), ylang-
ylang oil (n = 26), jasmine absolute (n = 15), and
cinnamic aldehyde (n = 9). Two common allergens
([5 reactions) were associated with oral care
products and deodorants/antiperspirants, respec-
tively: fragrance mix (n = 10, n = 16), M pereirae
(n = 5, n = 11).



Table IV. Characteristics of patients with allergic reactions to a cosmetic source: Females versus males

Females with at least one allergic

reaction to a cosmetic N = 1582

Males with at least one allergic

reaction to a cosmetic N = 611

Females vs males

PR (95% CI) p Value

Age, mean (STD) 49.3 (16.0) 53.0 (15.3) 3.70 (15.8)* \.0001
Race, No. (%)

Caucasian 1416 (89.5) 539 (88.2) 1.01 (0.98-1.05) .3836
Other 166 (10.5) 72 (11.8)

Atopic, No. (%) 665 (42.0) 214 (35.0) 1.20 (1.06-1.36) .0027
Dermatitis site, No. (%)

Head and neck 780 (49.3) 145 (23.7) 2.08 (1.79-2.42) \.0001
Extremities 691 (43.7) 308 (50.4) 0.87 (0.79-0.95) .0046
Trunk 184 (11.6) 117 (19.2) 0.61 (0.49-0.75) \.0001
Other location pattern 388 (24.5) 217 (35.5) 0.69 (0.60-0.79) \.0001

CI, Confidence interval; PR, prevalence rate; STD, standard deviation.

*Mean difference (STD), t test.

Table V. Cosmetic product types associated with allergic patch-test reactions

Females Males

Product category

No. of patients with

positive allergic

reaction to source

(% all females

allergic to cosmetics,

n = 1582)*

No. of

currently relevant

reactions

in category/total

category reactions

(%)

No. of patients with

positive allergic

reaction to source

(% all males allergic

to cosmetics,

n = 611)*

No. of

currently relevant

reactions in

category/total

category

reactions (%)

Cosmetic, NOS 1072 (67.8) 1871/2003 (93.4) 467 (76.4) 973/1025 (94.9)
Moisturizers 529 (33.4) 901/946 (95.2) 306 (50.1) 658/680 (96.8)
Hair care products 475 (30.0) 495/607 (81.2) 134 (21.9) 142/161 (88.2)
Nail products 171 (10.8) 167/211 (79.2) 7 (1.2) 16/17 (94.1)
Perfumes and fragrances 132 (8.3) 156/191 (81.7) 58 (9.5) 73/88 (83.0)
Make-up 88 (5.6) 121/124 (97.6) 0 0
Skin cleansers 64 (4.1) 79/82 (96.3) 59 (9.7) 74/77 (96.1)
Oral care products 12 (0.8) 17/17 (100) 5 (0.8) 6/6 (100)
Deodorants/antiperspirants 7 (0.4) 8/8 (100) 20 (3.3) 27/31 (87.1)

NOS, Not otherwise specified.

*Totals greater than 1582 and 611, respectively, because a single patient could have several reactions, each to a different category of

cosmetics.

J AM ACAD DERMATOL6 Warshaw et al

ARTICLE IN PRESS
Cosmetic sources of non-NACDG screening
allergens

Seven hundred eighty patients had a currently
relevant allergic reaction to a non-NACDG standard
allergen which was associated with a cosmetic
source. Four hundred thirty-eight patients reacted
only to a nonstandard allergen; 342 patients had
cosmetic sources for both standard and non-stan-
dard allergens.

DISCUSSION
There are several important findings of this study.

First, cosmetic allergy is common; 21.8% of patients
referred for patch testing (2193/10,061) or 31.9%
(2193/6,865) of ‘‘allergic’’ patients in this database
had at least one allergic reaction associated with a
cosmetic source. Second, cosmetic allergy was sig-
nificantly more common in females than in males.
Third, within the ‘‘cosmetic allergic’’ group, head and
neck involvement was significantly higher in females
than in males (49.3% vs 23.7%, p \ .0001), whereas
extremities ( p = .0046), trunk ( p \ .0001), and
‘‘other’’ patterns ( p \ .0001) were significantly
more common in males. Finally, while the preva-
lence of many common cosmetic allergens differed
slightly by gender, fragrance chemicals and preser-
vatives were common in both males and females.

Some of the findings from this study are not
surprising. The prevalence of cosmetic allergy in
our population (21.8%) was higher than previous
studies.6-9,11-13,15 This could be due to increased use
of cosmetic products, increased rate of contact



Table VI. Common cosmetic product types associated with occupationally related allergic patch-test reactions

Females Males

Product category*

No. of patients with

positive allergic

reaction to source which

was occupationally

related/total number

with allergy to cosmetics

n = 94 (%)y

No. of

currently

relevant

reactions/total

occupationally

related reactions

(%)

No. of patients with

positive allergic

reaction to source

which was occupationally

related/total number with

occupational allergy

to cosmetic n = 31 (%)y

No. of

currently

relevant reactions/

total occupationally

related

reactions

(%)

Cosmetic, NOS 34 (36.2) 69/69 (100) 18 (58.1) 34/34 (100)
Moisturizers 20 (21.3) 46/46 (100) 8 (25.8) 13/13 (100)
Hair care products 65 (69.2) 116/127 (91.3) 11(35.5) 16/17 (94.1)
Nail products 8 (8.5) 13/14 (92.9) 0 0
Perfumes and fragrances 3 (3.2) 3/3 (100) 3 (9.7) 5/5 (100)
Make-up 2 (2.1) 2/2 (100) 0 0
Skin cleansers 5 (5.3) 6/6 (100) 6 (19.4) 6/6 (100)
Oral care products 0 0 2 (6.5) 3/3 (100)

NOS, Not otherwise specified.

*No reactions occupationally related to deodorants/antiperspirants.
yTotals [94 and 31, respectively, because a single patient could have several reactions, each to a different category of cosmetics.

Table VII. Common ([1) occupations associated
with specific allergic reactions to cosmetics

Occupation

Women,

n = 94 (%)

Men,

n = 31 (%)

Hairdresser/barber/cosmetologist 49 (52.1) 9 (29.0)
Healthcare worker 15 (16.5) 3 (9.7)
Food preparation worker 5 (5.5) 1 (3.2)
Student 4 (4.2) 0 (0.0)
Secretarial office clerk 4 (4.2) 1 (3.2)
Manager/administrator 2 (2.2) 2 (6.5)
Automobile/truck/bus mechanic

or autobody repair worker
1 (1.1) 2 (6.5)

Machinist/machine operator
(molding/casting/printing)

1 (1.1) 3 (9.7)

Engineer (industrial/electrical) 0 (0) 2 (6.5)
Janitor 1 (1.1) 1 (3.2)
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allergy to cosmetics, differences in study popula-
tions, and/or different definitions of the term ‘‘cos-
metic.’’ Using the FDA definition of ‘‘cosmetic,’’ our
analysis found that females were 1.2 times more
likely than males to have an allergic reaction associ-
ated with a cosmetic. As expected, there were no
males with allergic reactions associated with the
more narrowly defined category of ‘‘make-up’’
(which the lay public often equates with the term
‘‘cosmetic’’). Cosmetics NOS is a large category,
likely because this category is often coded when a
more specific designation cannot be determined
(especially with ‘‘possible relevance’’). After cosmet-
ics NOS, the most common sources of cosmetic
allergies in women were moisturizers, hair products,
nail products, and perfumes/fragrances. In males,
the top sources after cosmetics NOS included mois-
turizers, hair care products, skin cleansers, and
perfumes/fragrances. These likely reflect gender-
specific exposures.

It is not surprising that the most common occu-
pation associated with occupationally relevant re-
actions to cosmetics was hairdressing (in both
males and females) and that the most common
occupationally associated source of reactions was
hair products (in females). Several studies have
documented the higher risk of allergic contact
dermatitis in hairdressers. In a multicenter
European study, 48% of 2506 individuals suspected
of having an allergic reaction to hair products were
hairdressers.22 An Italian study of 209 hairdressers
found that 43.8% had a positive patch test reaction
to one or more antigens in the hairdressing series.23

Prevalence of allergy in hairdressers may also be
increasing. Valks and colleagues24 compared 300
hairdressers patch-tested with a standard screening
series and specific hairdressing products between
1994 and 2003 with 300 hairdressers patch tested
between 1980 and 1993 and found significant
increases in both suspected cases of occupational
allergic contact dermatitis (48.8% to 58.0%) and
positive patch test rates (58.8% to 78.3%, p \ 0.05).
The second most common industry associated with
occupationally relevant reactions to cosmetics was
health care, likely due to occupational exposure to
soaps and topical products.

As in other studies,7,9,16,25,26 fragrances and pre-
servatives were the most frequent causes of cos-
metic-related allergic reactions in our study,
accounting for more than half of the reactions seen
in females (59.4%) and in males (73.5%). Fragrances



Table VIII. Top 20 NACDG standard screening allergens associated with cosmetic source in females

Rank Allergen

No. of

allergic

reactions

% Females with

allergy to cosmetic

source, N = 1582

% Reactions in females

associated with cosmetic

source, N = 2920

1 Quaternium-15 2% 323 20.4 11.1
2/3 Myroxylon pereirae (balsam of Peru) 25% 302 19.1 10.3
2/3 Fragrance mix 8% 302 19.1 10.3
4 p-Phenylenediamine 1% 247 15.6 8.5
5 Methyldibromoglutaronitrile/phenoxyethanol 2% 131 8.3 4.5
6 Formaldehyde 1%* 108 6.8 3.7
7 Tosylamide formaldehyde resin 10% 97 6.1 3.3
8 Cocamidopropyl betaine 1%* 84 5.3 2.9
9 Glyceryl thioglycolate 1% 83 5.3 2.8
10/11 Diazolidinyl urea 1% 79 5.0 2.7
10/11 Diazolidinyl urea 1%* 79 5.0 2.7
12 DMDM hydantoin 1% 77 4.9 2.6
13 Lanolin alcohol 30% 71 4.5 2.4
14/15 Imidazolidinyl urea 2% 70 4.4 2.4
14/15 Methylchloroisothiazolinone/methylisothiazolinone

100 ppm*
70 4.4 2.4

16 Methyl methacrylate 2% 65 4.1 2.2
17 Amidoamine 0.1%* 63 4.0 2.2
18 Propylene glycol 30% 61 3.9 2.1
19 DMDM hydantoin 1%* 58 3.7 2.0
20 Imidazolidinyl urea 2%* 51 3.2 1.8

*Not in petrolatum; all others are.
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provide a pleasant aroma while preservatives are
utilized to prevent the overgrowth of microorgan-
isms. While the most frequently used antimicrobial
preservatives in cosmetics and toiletries are the
paraben esters followed by imidazolidinyl urea,
quaternium-15, formaldehyde, and isothiazoli-
nones,10,27 allergy to formaldehyde-releasing preser-
vatives was most frequent in our study.

Formaldehyde-releasing preservatives
Formaldehyde-releasing preservatives include

quaternium-15, diazolidinyl urea, imidazolidinyl
urea, 2-bromo-2-nitropropane-1,3-diol, DMDM hy-
dantoin, and formaldehyde itself. The amount of
formaldehyde produced by these chemicals de-
pends on temperature and pH.28 Allergic reactions
to formaldehyde-releasers may be due to the pre-
servative, formaldehyde, or both.29,30 A recent study
from the NACDG found that patch-testing with a
petrolatum vehicle for diazolidinyl urea, imidazoli-
dinyl urea, and DMDM hydantoin was more sensitive
than an aqueous vehicle.29 In our study, quaternium-
15 was the most common cosmetic allergen identi-
fied in both males (26.5%) and females (20.4%). Both
Eiermann et al8 and Adams and Maibach9 also found
that it was the most common cosmetic preservative
allergen.

Diazolidinyl urea was first introduced in 1982
and has a wider antimicrobial spectrum than
imidazolidinyl urea31 to which it is structurally
related. In a Finnish study of patch-test reactions to
cosmetic allergens, diazolidinyl urea was responsi-
ble for only 0.9% of allergic reactions in 6539
patients.32 In contrast, we found that diazolidinyl
urea represented 2.7% (both aqueous and petrola-
tum preparations) of reactions in females and 4.9%
(aqueous) and 5.6% (petrolatum) of reactions in
males to cosmetic products and was commonly
implicated in the following sources: cosmetics
NOS, moisturizers, and make-up formulations.

DMDM hydantoin is found in many cosmetic
products, most frequently in shampoos, followed
by skin care preparations, hair conditioners, make-
up foundations and bases, and personal cleanliness
products.33 In our study, DMDM hydantoin was in
the top 12 allergens for cosmetics overall, as well as
for the specific categories of cosmetics NOS, mois-
turizers, and hair care products.

Imidazolidinyl urea is the second most commonly
used preservative in cosmetics, after parabens.10,34

Adams and Maibach9 found that imidazolidinyl urea
was also the second most common preservative
responsible for cases of cosmetic allergy in 13,216
patients evaluated from 1977 to 1983. However, the
frequency of imidazolidinyl urea allergy (relative to
other preservatives) from cosmetics appears to have
decreased. More recent studies have shown that
imidazolidinyl urea ranks fifth or lower relative



Table IX. Top 20 NACDG standard screening allergens associated with cosmetic source in males

Rank Allergen

No. of

allergic

reactions

% Males with

allergy to cosmetic

source, N = 611

% Reactions in males

associated with cosmetic

source, N = 1286

1 Quaternium-15 2% 162 26.5 12.6
2 Fragrance mix 8% 138 22.6 10.7
3 Myroxylon pereirae (balsam of Peru) 25% 129 21.1 10.0
4 Methyldibromoglutaronitrile/phenoxyethanol 2% 72 11.8 5.6
5 Diazolidinyl urea 1% 67 11.0 5.2
6 Imidazolidinyl urea 2% 64 10.5 5.0
7/8 Diazolidinyl urea 1%* 63 10.3 4.9
7/8 Cocamidopropyl betaine 1% 63 10.3 4.9
9 Formaldehyde1%* 59 9.7 4.6
10 DMDM hydantoin 1% 50 8.2 3.9
11 p-Phenylenediamine 1% 48 7.9 3.7
12/13 Lanolin alcohol 30% 41 6.7 3.2
12/13 Amidoamine.1% 41 6.7 3.2
14 Propylene glycol 30%* 40 6.6 3.1
15/16 Imidazolidinyl urea 2%* 34 5.6 2.6
15/16 DMDM hydantoin 1%* 34 5.6 2.6
17 2-Bromo-2-nitropropane diol 0.5% 29 4.8 2.3
18 Methylchloroisothiazolinone/methylisothiazolinone 100 ppm* 27 4.4 2.1
19/20 Cocamide diethanolamine 0.5% 17 2.8 1.3
19/20 Ylang-ylang oil 2% 17 2.8 1.3

*Not in petrolatum; all others are.
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to other preservatives as a cause of cosmetic
allergy.7,13,34 A Belgian study documented only 3
allergic reactions in 279 patients with cosmetic
allergy.35 This is consistent with our study which
found that other preservatives, including quater-
nium-15, formaldehyde, methyldibromoglutaronitri-
le/phenoxyethanol, diazolidinyl urea, and DMDM
hydantoin, were more common cosmetic allergens
than was imidazolidinyl urea.

2-Bromo-2-nitropropane-1,3-diol is used in a va-
riety of cosmetic and pharmaceutical preparations
including shampoos, creams, lotions, cleansers, and
eye makeup.36 Since the early 1980s, its use has
declined, in part because, at alkaline pH, it breaks
down into formaldehyde and bromo compounds
which can develop a yellow or brown hue on
exposure to light.37 Additionally, it can react with
amines or amides to produce potentially carcino-
genic nitrosamines or nitrosamides.36 While in the
early 1980s, Adams and Maibach9 found that 2-
bromo-2-nitropropane-1,3-diol was the fourth most
common implicated preservative in 713 cases of
cosmetic allergy, it was not common in our study,
accounting for only 2.3% of cosmetic-associated
reactions in males and 1.6% in females.

Fragrances and M pereirae (balsam of Peru)
Fragrance mix and M pereirae were the second

and third most common allergens in both females
and males in our study. This is consistent with other
studies which have found that positive reactions to
fragrances were found in 42% to 54% of patch-tested
patients with suspected cosmetic dermatitis.7,13,38

Irritant reactions to fragrance mix may be as high
as 50% and definite clinical relevance (confirmation
of the specific allergen in a product in addition to a
positive use or patch test to the suspected product) is
often difficult to establish.39

The fragrance mix tested during this study period
was an 8% mixture of eugenol, isoeugenol, cinnamic
aldehyde, cinnamic alcohol, oak moss, geraniol,
hydroxycitronellal and a-amylcinnamic aldehyde
(with 5% sorbitan sesquioleate as an emulsifier).
Constituents of commercial fine fragrances and cos-
metics has changed over the past several decades.40

In a multicenter study, Larsen et al41 reviewed the
patch-test results of 167 fragrance-sensitive patients
and found that the 8% fragrance mix identified 86%
of fragrance-allergic patients, but sensitivity could be
increased to 96% by adding ylang-ylang oil, narcissus
oil, sandalwood oil, and M pereirae. Subsequently
Frosch et al42 recommended patch testing with 4-(4-
hydroxy-4-methylpentyl)-3-cyclohexane carboxal-
dehyde (Lyral). A new fragrance mix, fragrance mix
II, has been shown to have a lower number of false-
positive reactions and to detect additional patients
sensitive to fragrances missed by the original 8%
fragrance mix.43 While narcissus oil, sandalwood oil,
Lyral, and fragrance mix II were not tested during this
study period, ylang-ylang oil, jasmine absolute, and



Table X. Top 20 allergens for cosmetics, NOS

Females Males

Rank Allergen

No. of

reactions

% Patients

N = 1072

% Reactions

N = 2003

No. of

reactions

% Patients

N = 1072

% Reactions

N = 1025

1 Quaternium-15 2% 292 27.2 14.6 148 31.7 14.4
2 Myroxylon pereirae (balsam of Peru) 25% 274 25.6 13.7 117 25.1 11.4
3 Fragrance mix 8% pet 273 25.5 13.6 118 25.3 11.5
4 Methyldibromoglutaronitrile/phenoxyethanol 2% 122 11.4 6.1 69 14.8 6.7
5 Formaldehyde 1%* 95 8.9 4.7 57 12.2 5.5
6/7 Diazolidinyl urea 1% 77 7.2 3.8 65 13.9 6.3
6/7 Diazolidinyl urea 1%* 77 7.2 3.8 60 12.9 5.9
8/9 Imidazolidinyl urea 2% 68 6.3 3.4 62 13.3 6.1
8/9 Lanolin alcohol 30% 68 6.3 3.4 40 8.6 3.9
10 DMDM hydantoin 1% 65 6.1 3.3 46 9.9 4.5
11 Propylene glycol 30%* 57 5.3 2.9 36 7.7 3.5
12 Imidazolidinyl urea 1%* 50 4.7 2.5 32 6.9 3.1
13 Methylchloroisothiazolinone/methylisothiazolinone

100 ppm*
49 4.6 2.5 22 4.7 2.2

14 DMDM hydantoin 1%* 47 4.4 2.4 32 6.9 3.1
15 Methyldibromoglutaronitrile 0.4% 42 3.9 2.1 13 2.8 1.3
16 2-Bromo-2-nitropropane-1, 3-diol 0.5% 41 3.8 2.1 28 6.0 2.7
17 Ylang-ylang oil 2% 33 3.1 1.7 14 3.0 1.4
18/19 Thiuram mix 1% 32 3.0 1.6 0 0 0
18/19 Dl-alpha tocopherol 100% 32 3.0 1.6 3 0.6 0.3
20 Cinnamic aldehyde 1% 28 2.6 1.4 10 2.2 1.0

*Not in petrolatum; all others are.
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cinnamic aldehyde, which were tested, were com-
mon allergens in the specific category of fragran-
ces/perfumes in our study.

Other preservatives
The methyldibromoglutaronitrile/phenoxyetha-

nol (MDBGN/PE) preservative system is a combina-
tion of two active ingredients, 2-phenoxyethanol and
methyldibromoglutaronitrile, in ratio of 4:1. Contrary
to initial animal studies, MDBGN/PE has been in-
creasingly recognized as a sensitizing agent in hu-
mans, predominantly in Europe where it was first
introduced in 1985 and then later in the United
States.44 In June 2008, the European Commission
Scientific Committee on Consumer Products banned
the use of MDBGN in all cosmetics, including soaps
and shampoos (see ec.europa.eu/health/ph_risk/
committees/04_sccp/docs/sccp_o_060.pdf, acces-
sed 7-24-08). Most reported cases of MDBGN allergy
are from exposure to cosmetics.45,46 In our study,
MDBGN/PE accounted for 5.6% of reactions in
females and, in males, 4.5% of reactions.

Methylchloroisothiazolinone (MCI) and methyli-
sothiazolinone (MI) are the active ingredients of a
commonly used preservative system consisting of a
mixture of these two isothiazolinones: 1.15% MCI
and 0.35% MI. After its introduction in Europe in the
mid-1970s and in the United States in the early 1980s,
MCI/MI rapidly became a common preservative and
a frequent sensitizer.47 MCI/MI was the most impor-
tant cosmetic allergen in a 1986-1987 study from the
Netherlands, causing reactions in 27.7% of 119
patients with cosmetic allergy.27 Subsequently, the
allowed concentration in Europe was limited to 7.5
parts per million (ppm) in leave-on products and 15
ppm in rinse-off products.34 Throughout the 1990s,
the level of MCI/MI sensitivity in the European Union
remained high, but stable, between 2% and 2.5%48

and appears to now be decreasing.34 The decrease is
likely due to the restriction of MCI/MI use and the
replacement with newer, more popular preserva-
tives, such as MDBGN.34 Our study found that
MCI/MI is still an important cosmetic allergen in
North America, eliciting reactions in 8.3% of cosmetic
allergic females and 11.8% of cosmetic allergic males
overall. It was also the second most common aller-
gen associated with moisturizers in our study.

Parabens are esters of 4-hydroxy benzoic acid.
The 5 most commonly used parabens include
methyl-, ethyl-, propyl-, butyl-, and benzyl-para-
ben.49 It has been estimated that 87% to 93% of
investigated cosmetic products contain one or
more of the parabens,50 especially mascara, eye
shadow, skin care products, and moisturizers.
Despite the widespread use of parabens in cos-
metics, they are rare causes of allergic contact



Table XI. Top 20 allergens associated with a moisturizer source

Females Males

Rank Allergen

No. of

reactions

% Patients

N = 529

% Reactions

N = 946

No. of

reactions

% Patients

N = 529

% Reactions

N = 946

1 Quaternium-15 2% 182 34.4 19.2 123 40.2 18.1
2 Methyldibromoglutaronitrile/phenoxyethanol 2% 92 17.4 9.7 57 18.6 8.4
3 Fragrance mix 8% 71 13.4 7.5 36 11.8 5.3
4 Myroxylon pereirae (balsam of Peru) 25% 62 11.7 6.6 37 12.1 5.4
5 Lanolin alcohol 30% 54 10.2 5.7 35 11.4 5.2
6 Formaldehyde 1%* 53 10.0 5.6 46 15.0 6.8
7 Diazolidinyl urea 1% 51 9.6 5.4 48 15.7 7.1
8 Diazolidinyl urea 1%* 45 8.5 4.8 46 15.0 6.8
9 DMDM hydantoin 1% 41 7.8 4.3 40 13.1 5.9
10/11 Methyldibromoglutaronitrile 0.4% 37 7.0 3.9 9 2.9 1.3
10/11 Propylene glycol 30%* 37 7.0 3.9 24 7.8 3.5
12 Imidazolidinyl urea 2% 35 6.6 3.7 48 15.7 7.1
13 Methylchloroisothiazolinone/methylisothiazolinone

100 ppm*
32 6.1 3.4 16 5.2 2.4

14 Imidazolidinyl urea 2%* 30 5.7 3.2 26 8.5 3.8
15 DMDM hydantoin 1%* 26 4.9 2.8 27 8.8 4.0
16 Dl-alpha tocopherol 100% 25 4.7 2.6 2 0.7 0.3
17 2-Bromo-2-nitropropane-1, 3-diol 0.5% 18 3.4 1.9 20 6.5 2.9
18 Tea tree oil, oxidized 5% 8 1.5 0.9 2 0.7 0.3
19 Paraben mix 12% 7 1.3 0.7 8 2.6 1.2
20 Dl-alpha tocopherol acetate 100% 6 1.1 0.6 3 1.0 0.4

*Not in petrolatum; all others are.

Table XII. Common ( $ 5 reactions) allergens associated with hair care products

Females Males

Allergen

No. of

reactions

% Patients

N = 475

% Reactions

N = 607

No. of

reactions

% Patients

N = 134

% Reactions

N = 161

p-Phenylenediamine 1% 242 51.0 39.9 46 34.3 28.6
Glyceryl thioglycolate 1% 83 17.5 13.7 9 6.7 5.6
Cocamidopropyl betaine 1%* 74 15.6 12.2 42 31.3 26.1
Amidoamine 0.1%* 54 11.4 8.9 24 17.9 14.9
Quaternium-15 2% 20 4.2 3.3 3 2.2 1.9
Cocamide diethanolamine 0.5% 20 4.2 3.3 8 6.0 5.0
Methylchloroisothiazolinone/methylisothiazolinone

100 ppm*
19 4.0 3.1 4 3.0 2.5

Myroxylon pereirae (balsam of Peru) 25% 13 2.7 2.1 3 2.2 1.9
DMDM hydantoin 1% 10 2.1 1.7 2 1.5 1.2
Fragrance mix 8% 10 2.1 1.7 7 5.2 4.4
Formaldehyde 1%* 8 1.7 1.3 1 0.8 0.6
DMDM hydantoin 1%* 8 1.7 1.3 1 0.8 0.6
Methyldibromoglutaronitrile/phenoxyethanol 2% 6 1.3 1.0 2 1.5 1.2

*Not in petrolatum; all others are.
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dermatitis.51 Our data is consistent with this find-
ing; only 0.8% (13/1582) of cosmetic allergic
females and 1.6% (10/611) of cosmetic allergic
males had reactions to paraben mix.

Other common cosmetic allergens
p-Phenylenediamine and its derivatives are com-

mon hair dye ingredients used in both permanent
and semipermanent preparations. In a European
study including 2506 patients with suspected hair
product allergy, p-phenylenediamine was the most
common sensitizer, causing allergic reactions in
15.4% of individuals suspected to have allergy to
hair cosmetics.52 We found that p-phenylenediamine
was the most common contact allergen in hair
cosmetics, causing reactions in approximately half



Table XIII. Common allergens ( $ 5 reactions)
associated with make-up in females*

Females

No. of

reactions

% Patients

N = 88

% Reactions

N = 124

Thiuram mix 1% 23 26.1 18.6
Carba mix 3% 13 14.8 10.5
Fragrance mix 8% 11 12.5 8.9
Potassium dichromate

0.25%
10 11.4 8.1

Myroxylon pereirae
(balsam of Peru) 25%

9 10.2 7.3

Quaternium-15 2% 8 9.1 6.5
Colophony 20% 5 5.7 4.0

*There were no reactions associated with make-up in males.
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of females (50.1%) and one third of males (34.3%)
with documented sources of hair products.

Cocamidopropyl betaine (CAPB) is a widely
used surfactant in shampoo, liquid soap, and skin
cleansers51 and commonly causes irritant patch-test
reactions.53 Responsible allergens (which also
cross-react with CAPB) include dimethylamino-
propylamine (DMAPA)22,54 and cocamidopropyl
dimethylamine (also known as amidoamine or
cocamidoamine).55,56 In our study, CAPB was the
eighth most common allergen overall, causing re-
actions in 6.1% and 10.3% of females and males,
respectively, with cosmetic allergy. Within specific
allergen categories, CAPB was a common allergen
in hair products and skin cleansers, as expected.
CAPB, DMAPA, and amidoamine are not thought to
cross-react with cocamide diethanolamide.57

Glyceryl monothioglycolate is a common compo-
nent of acid permanent wave solutions. As an aller-
gen, it is especially problematic since it may remain
on hair for up to 3 months58 and can penetrate
rubber gloves.59 In fact, allergic reactions to glyceryl
monothioglycolate are more common in hairdressers
than in clients.60 In a European study including 2506
patients with suspected hair product allergy, glyceryl
monothioglycolate was responsible for 1.9% of re-
actions due to hair products.22 In our study, it was the
second most common allergen in hair products,
responsible for causing reactions in 17.5% and 6.7%
of females and males, respectively.

Colophony, or rosin, is obtained from the tree
species Pinaciae and is used primarily in mascara,
eye shadow, eyeliner, and lipstick. Abietic acid is a
major component of colophony and is considered to
be the main allergen.61 Sensitization from cosmetic
sources are relatively rare.62-64 Our findings are
consistent with this; there were only 5 reactions to
colophony due to a makeup source.
Propylene glycol is used in cosmetics as a solvent
and humectant; it also has antimicrobial properties.36

It is a known irritant65-73 and has occasionally been
reported as a cosmetic allergen.74,75 In our study, it
was a relatively uncommon cosmetic allergen, af-
fecting 3.9% of females and 3.1% of males, overall
with cosmetic allergy.

Lanolin is a variable mixture of fatty acids ester-
ified with monohydric alcohols derived from sheep’s
wool and is used in cosmetic products as an emol-
lient and emulsifier.15,76 From 1977 to 1983, Adams
and Maibach9 reported that lanolin was the fourth
most common allergen causing cosmetic reactions
(after fragrances, preservatives, and p-phenylenedi-
amine). DeGroot7 reported that lanolin derivatives
were responsible for 6.1% of 82 reactions to cosmetic
allergens. In our study, overall, lanolin was the 13th
most common cosmetic allergen representing 2.4%
and 3.7% of reactions in females and males, respec-
tively. Within specific cosmetic categories, lanolin
was the fifth most common cosmetic allergen in
moisturizers. Amerchol 101, a related lanolin aller-
gen, was not tested as an NACDG standard screening
allergen during this study period.

Tosylamide formaldehyde is a common compo-
nent of nail polish; it interacts with nitrocellulose to
form a glossy, durable enamel finish.77 In Europe,
tosylamide formaldehyde is present in more than
90% of nail polishes78; an informal Internet search of
major US brands found that it was in almost all
polishes, although a few polyester resin nail polishes
do not contain this ingredient (Web search, May
2008). The eyelids, lateral part of the neck, and face
are common sites of allergic contact dermatitis to
tosylamide formaldehyde.79 In a study of 215 pa-
tients with eyelid contact dermatitis, 7 (3.2%) had
positive patch test reactions to tosylamide formalde-
hyde resin.80 Less common sites of involvement
include the chest, groin, and even gingival mucosa
(in a habitual nail biter81). The NACDG reported that
16 of 389 cases (4.1%) of cosmetic contact allergy
from 1977 to 1980 were due to tosylamide formal-
dehyde resin.8 Our study found a higher prevalence
of 6.1%, but this was specifically in females. Of the
171 females with allergy specifically to nail products,
55.6% had reactions to tosylamide formaldehyde.

Acrylics are synthetic resins commonly used in
artificial nails and other nail cosmetics, including nail
primers, lacquers, wraps, and hardeners, as well as in
non-cosmetic sources such as dentures, insulin
pumps, and artificial joints.82-84 In the 1970s, hun-
dreds of products containing 100% methyl methac-
rylate monomer were removed from the market
because of reports of injury associated with the use
of artificial nails.85 Currently the ethyl methacrylate



Table XIV. Common allergens ( $ 5 reactions) associated with skin cleansers

Females Males

Allergen

No. of

reactions

% Patients

N = 64

% Reactions

N = 82

No. of

reactions

% Patients

N = 59

% Reactions

N = 77

Cocamide diethanolamine 0.5% 13 20.3 15.9 18 30.5 23.3
Quaternium-15 2% 11 17.2 13.4 10 17.0 13.0
Fragrance mix 8% 9 14.1 11.0 11 18.6 14.3
Myroxylon pereirae (balsam of Peru) 25% 8 12.5 9.8 7 11.9 9.1
Amidoamine 0.1%* 7 10.9 8.5 13 22.0 16.9
Cocamidopropyl betaine 1%* 7 10.9 8.5 4 6.8 5.2

*Not in petrolatum; all others are.
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monomer is themost commonly usedmethacrylate in
nail products. Although the use of methyl methacry-
late in cosmetics, including nail products, has been
banned by the FDA, methyl methacrylate continues
to be used illegally in some nail salons. Cyanoacrylate
glues, used to attach preformed plastic nails and in
nail wraps, is a rare sensitizer and usually does not
cross-react with ethyl or methyl methacrylate.86

Screening allergens for nail acrylic sensitivity may
also include ethyl acrylate, hydroxyethyl acrylate,
hydroxyethyl methacrylate, ethylene glycol dimetha-
crylate, triethylene glycol diacrylate, hydroxypropyl
methacrylate, and hydroxyethyl methacrylate.87-90

Alpha tocopherol, or vitamin E, has rarely been
reported to cause allergic contact dermatitis in cos-
metics.91,92 In our study, 4 and 8 males reacted to
dl-alpha tocopherol acetate 100% and dl-alpha
tocopherol 100%, respectively. Thirty-four and 9
females reacted to dl-alpha tocopherol acetate
100% and dl-alpha tocopherol 100%, respectively.

Iodopropynyl butylcarbamate was originally
used as a fungicide in paint and wood but has
been identified as a relatively new allergen in
cosmetics93-95; it was a rare cosmetic sensitizer in
our study, responsible for only 6 reactions in females
and one reaction in males.

Thiurammix and carbamixwere responsible for 23
and13 reactions, respectively, in femaleswithmakeup
allergy (Table XIII). It is likely that these represent
allergy to rubber sponges, not the active ingredients of
cosmetics, as has been previously reported.96
Non-NACDG standard allergens associated
with cosmetics

In our study, 438 of 2681 cosmetic-allergic pa-
tients (16.3%) only reacted to a non-NACDG stan-
dard allergen. Nonstandard allergens could include
personal products or commercially-prepared aller-
gens. A European study found that of 5911 patients
who were patch tested with their own cosmetics and
toiletries, one third reacted only to a personal
product, and no other allergen.97 Potential cosmetic
allergens which are not on the NACDG standard
screening tray include butylhydroxyanisole, butyl-
ated hydroxytoluene,98,99 gallate esters,100-103 and
propolis.104 Therefore, it is important to test for
antigens beyond standard screening tray allergens
as well as for personal products. Comprehensive lists
of suggested cosmetic patch test allergens are avail-
able in several references.14,63
Limitations
This study has several limitations. First, the data

were cross sectional; therefore only association, not
causation, can be determined. Second, the study
sample was drawn from patients who were referred
for patch-testing; as such, they are representative of
neither the general population nor the general der-
matology population. Third, our strict definition of
‘‘cosmetic’’ excluded reactions to sunscreens, which
are considered cosmetics in Europe; this should be
considered in comparing data from our study with
those from European studies. Fourth, attribution of
source and clinical relevance are limited by investi-
gator knowledge. Fifth, specific names of non-
NACDG standard allergens are not collected as part
of the NACDG database. Finally, associations with
body site locations should be interpreted with cau-
tion as this analysis included patients who could also
have had reactions to other antigens associated with
noncosmetic sources.

In summary, cosmetic sources of allergens were
common, representing 21.8% of patients referred for
patch-testing by the NACDG, 2001-2004. Cosmetics
NOS, moisturizers, and hair care products were the
most common product categories in both males and
females and common cosmetic-associated allergens
included fragrance compounds, preservatives, and
emulsifiers, all of which were common in both
females and males. Four hundred thirty-eight of
2681 cosmetic-allergic patients (16.3%) only reacted
to a non-NACDG standard allergen, underscoring
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the need to test with additional antigens beyond
standard screening series.

The authors are grateful to An Liu, MS, for his assis-
tance with data analysis.
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