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CONTACT DERMATITIS

Do ‘cinnamon-sensitive’ patients react
to cinnamate UV filters?

STEFANIE E. PENTINGA
1, Dirk J. KUIK

2, Derk P. BRUYNZEEL
1
AND Thomas RUSTEMEYER

1

1Department of Dermatology, and 2Department of Epidemiology and Biostatistics,
VU University Medical Center, Amsterdam, The Netherlands

Background: Use of sunscreens has increased dramatically worldwide, and some sunscreen chemicals
may be allergens. Ultraviolet (UV) filters are added to various cosmetic products. Cinnamate UV
filters are structurally related to cinnamon-related fragrances.

Objective: The purpose of this study was to determine if ‘cinnamon-sensitive’ patients show positive
photopatch tests to cinnamate UV filters and, therefore, should avoid these UV filters.

Method: We photopatch tested cinnamon-sensitive patients (n ¼ 18) with cinnamon, cinnamon-
related fragrances, Myroxylon pereirae, and two cinnamate UV filters.

Results: Nopositivephotopatch test tocinnamateUVfilterswas found(95%confidence interval 0–13%).

Discussion: The risk of developing unwanted allergic contact dermatitis because of cinnamate UV
filters in cinnamon-sensitive patients seems to be low, but our study population was small. Therefore,
we recommend cinnamon-sensitive patients to perform a use test, for example the repeated open
application test, before using cosmetic products containing cinnamate UV filters. In addition, physi-
cians and patients should be aware that many sunscreens contain (cinnamon-related) fragrances and
could, therefore, elicit allergic contact dermatitis in cinnamon-sensitive patients, independently from
other potential sensitizing components of the sunscreen.
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The use of sunscreens has increased worldwide to
prevent sun damage of the skin. Nowadays, ultra-
violet (UV) filters are regularly added to cosmetic
products. The class of cinnamon-related UV fil-
ters with an absorption maximumwithin the UVB
spectrum called ‘cinnamates’ are frequently used
for this purpose (1).
Cinnamon (Cinnamomum zeylanicum) and cas-

sia (Cinnamomum aromaticum) contain fragrance
chemicals such as cinnamal, eugenol, and couma-
rin (2, 3). These have a strong aroma and are there-
fore added to cosmetics (including sunscreens),
perfumes, cleaning agents, food, and more (2, 4–9).
Other cinnamon-related fragrances are cinnamyl
alcohol, amyl cinnamal, hexyl cinnamal, benzyl
cinnamate, and isoeugenol. The marker of
fragrance allergy Myroxylon pereirae contains

cinnamon-related fragrances (7). There are struc-
tural similarities between cinnamate UV filters
and cinnamon-related fragrances (10, 11). There-
fore, we wondered whether cross-reactivity,
based on these similarities, might occur.
The purpose of this study was to determine if

‘cinnamon-sensitive’ patients show positive pho-
topatch tests to cinnamate UV filters and, there-
fore, should avoid these UV filters.

Patients and Methods

Our patients with suspected contact dermatitis are
routinely patch tested with the European baseline
series that includes M. pereirae and fragrance
mixes I and II. If needed, subsequent testing with
individual fragrances or spices is performed.



A prospective study was conducted, with
approval from the local medical ethical committee
and after informed consent, in cinnamon-sensitive
patients selected on the basis of previous patch
test results (n ¼ 18). Patients with a previously
positive patch test (�þ) to fragrance mix I and/
or II in combination with a positive patch test to
M. pereirae (n ¼ 10) were defined cinnamon
sensitive. Patients who did not meet these criteria
were also defined cinnamon sensitive when
cinnamon-related fragrances had caused positive
patch tests in subsequent testing with individual
fragrances (n ¼ 8). In addition, four of the partici-
pating patients had previously been tested with
spices, of whom three had a positive patch test to
cinnamon. All patients had a history of skin com-
plaints related to application of cosmetic products,
seven patients also to application of sunscreens,
and two patients to consumption of cinnamon
(including complaints affecting the oral mucosa).
All 18 patients were photopatch tested with

cinnamon, cinnamon-related fragrances (amyl
cinnamal, benzyl cinnamate, cinnamal, cinnamyl
alcohol, coumarin, eugenol, hexyl cinnamal,
and isoeugenol), M. pereirae, and two cinnamate
UV filters (ethylhexyl methoxycinnamate and
isoamyl-p-methoxycinnamate). Test substances
were obtained in petrolatum from Hermal (Rein-
beck, Germany) or Chemotechnique Diagnostics
(Malmö, Sweden). Test concentrations are shown
in Table 1. Chemical structure of investigated sub-

stances (except cinnamon and M. pereirae
because these contain numerous components) is
shown in Fig. 1.

Finn Chambers1 (Epitest Ltd Oy, Tuusula,
Finland) on Scanpor1 tape (Epitest Ltd Oy,
Tuusula, Finland) were applied in duplicate on
the left and right side of the mid–upper back
(avoiding the paravertebral groove) and removed
after 2 days. The left side was covered with a light-
impermeable MoliNea plus D1 dressing (Paul
Hartmann BV, Nijmegen, the Netherlands). The
right side was first exposed to 5 J/cm2 UVA (Psor-
alen UVA 800 Unit; Waldmann, FRG) and then
coveredwithMoliNeaplusDdressing.Photopatch
test readings were scheduled according to the rec-
ommendationsof theEuropeanTaskforce forPho-
topatch Testing at D0 (2 days after application)
before and 15 min after irradiation, D1, and D2,
and patch test and photopatch test results were
graded according to the scoring systemof the Inter-
national Contact Dermatitis ResearchGroup (12).

A positive photopatch test was defined as a neg-
ative patch test (�) at the non-irradiated side (left)
at all readings in combination with a positive
patch test (�þ) at the irradiated side (right) for
at least one reading.

An ‘inverse photopatch test’ was defined as
a negative patch test (�) at the irradiated side
(right) at all readings in combination with a posi-
tive patch test (�þ) at the non-irradiated side
(left) for at least one reading.

Table 1. Results of patch test and photopatch tests in 18 patients

Category Substancesa

Maximum patch test scoresb
Total
positive
patch
tests

Percentage
positive
patch
tests (%)

Total positive
photopatch
tests

Percentage
positive
photopatch
tests (%)

Upper limit
percentage,
positive
photopatch
test,
95% CIc� ?þ þ þþ þþþ

Cinnamon Cinnamon (30%) 11 1 2 3 1 6 33 1 6
Cinnamon-
related
fragrances

Amyl cinnamal (2%) 16 0 1 1 0 2 11 0 0
Benzyl cinnamate (5%) 17 1 0 0 0 1 6 0 0
Cinnamal (2%) 14 0 0 2 2 4 22 0 0
Cinnamyl alcohol (2%) 12 1 1 3 1 5 28 2 11
Coumarin (5%) 17 0 0 0 1 1 6 1 6
Eugenol (2%) 14 1 1 0 2 3 17 1 6
Hexyl cinnamal (10%) 16 1 0 1 0 1 6 0 0
Isoeugenol (2%) 13 2 0 2 1 3 17 1 6

Fragrance
marker

Myroxylon pereirae
(25%)

9 1 2 3 3 8 44 1 6

Cinnamate
UV filters

Ethylhexyl
methoxycinnamate
(10%)

18 0 0 0 0 0 0 0 0 13.1

Isoamyl-p-
methoxycinnamate
(10%)

18 0 0 0 0 0 0 0 0 13.1

CI, confidence interval; UV, ultraviolet.
aVehicle: petrolatum.
b�, negative; ?þ, doubtful (or follicular); þ, weak positive; þþ, strong positive; þþþ, extreme positive.
cOnly computed for cinnamate UV filters.
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Maximum patch test scores of cinnamon,
cinnamon-related fragrances, and M. pereirae
were obtained from the non-irradiated patch test
side (left).
The 95% confidence interval (95% CI) for the

percentage of positive photopatch tests to the cin-
namate UV filters was calculated with a local sta-
tistical program.

Results

Photopatch tests

All 18 patients had negative photopatch tests to
the two cinnamate UV filters. Therefore, the per-
centage of positive photopatch tests to a cinna-
mate UV filter of this study was 0% (upper limit
of 95% CI: 13.1). Positive photopatch tests were
seen to cinnamon (n ¼ 1), cinnamyl alcohol
(n ¼ 2), coumarin (n ¼ 1), eugenol (n ¼ 1), isoeu-
genol (n ¼ 1), and M. pereirae (n ¼ 1).

Inverse photopatch tests

A negative patch test (�) at the irradiated side
(right) during all readings, in combination with
a positive patch test (�þ) at the non-irradiated
side (left) during at least one reading, was seen
with cinnamon (n ¼ 2), amyl cinnamal (n ¼ 1),
and eugenol (n ¼ 1).

Patch tests

Thirteen patients had positive (�þ) patch tests
to cinnamon, cinnamon-related fragrances, or

M. Pereirae, of whom 5 patients had one posi-
tive patch test, 3 patients had two positive patch
tests, and 5 patients had three to six positive
patch tests. Most positive patch test reactions
were found to M. pereirae (8/18), cinnamon
(6/18), and cinnamyl alcohol (5/18). No positive
patch test to the two cinnamate UV filters was
seen.
All results are shown in Table 1. Fig. 2 shows

a photograph of a negative photopatch test with
multiple positive patch test reactions.

Fig. 1. Illustration of chemical structure
of cinnamon-related substances (15).

Fig. 2. Photograph of negative photopatch test with positive
patch test reactions to four cinnamon-related fragrances,
Myroxylon Pereirae (in picture named Balsam of Peru),
and cinnamon.
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Discussion

No positive photopatch test to cinnamate UV fil-
ters was found. Based on this study, the risk of
developing unwanted allergic contact dermatitis
because of cinnamate UV filters in cinnamon-
sensitive patients appears to be low (a maximum
of approximately one of seven cinnamon-sensitive
patients as seen from the 95%CI). Hence, it might
be concluded that the two tested cinnamate
UV filters can be used relatively safely in these
patients. Nevertheless, whether this is applicable
to other new UV filters of the cinnamate class is
unknown. Results from this study should be con-
sidered cautiously because of the limited number
of participants (n ¼ 18) and the absence of later
photopatch readings at D3 or D4; confirmation in
a larger study population is required, preferably
with readings at D3 and D4 (12).
Positive photopatch tests to cinnamyl alcohol,

cinnamon, coumarin, eugenol, isoeugenol, and
M. pereirae are consistent with previous studies
in which photoallergy and phototoxicity have
been described with fragrances (13, 14).
To our knowledge, a negative patch test at the

irradiated side at all readings with a positive patch
test at the non-irradiated side during at least one
reading has not previously been described for cin-
namon, amyl cinnamal, and eugenol. These obser-
vations may be because of false-positive patch
tests at the non-irradiated side or false-negative
patch tests at the irradiated side. We speculate
that UV-induced immune suppression of the skin
may have caused absence of positive patch test
reactions at the irradiated side.
In conclusion, the results of our limited study

suggest that cinnamate UV filters may be used
relatively safely in cinnamon-sensitive patients,
but this needs to be confirmed. We recommend
that cinnamon-sensitive patients should perform
a use test, for example repeated open application
test, before use of cosmetic products containing
cinnamate UV filters. In addition, physicians
and patients should be aware that many sun-
screens contain (cinnamon-related) fragrances
and could, therefore, elicit allergic contact derma-
titis in cinnamon-sensitive patients, independently
from other potential sensitizing components of the
sunscreen.
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