
High prevalence of contact hypersensitivity to metals and

Clinical Observation
preservatives in Chinese patients w
ith atopic dermatitis

1 2 1 1
Fen Peng , Robert A. Schwartz , Zhou Chen , Jian-Zhong Zhang
1Department of Dermatology, Peking University People’s Hospital, Beijing 100044, China;
2Department of Dermatology, New Jersey Medical School, NJ 07103-2714, USA.
Atopic dermatitis (AD) is an inflammatory skin disease The study was conducted in accordance with the

characterized by chronic recurrent dermatitis with pro- Declaration of Helsinki and all the study participants

found pruritus. Most patients have personal and/or family
history of atopic diseases.[1] Allergy to air allergens and
food allergens was regarded as an important feature of AD.
There have been few studies for contact sensitization in
patients with AD. The question remains if patch testing to a
greater extent should be used as a screening tool in AD
patients, to exclude hidden allergies possibly maintaining
or aggravating their skin symptoms. In this study, we
compared patch test results between patients with AD and
non-AD patients including patients with facial dermatitis,
eczema, psoriasis, pruritus and urticaria, and including
some healthy population.

A total of 988 patients underwent patch testing. The
median age of the study population was 36 years old
(range: 7–90 years old), 10.3% of patients were AD.
Atopic status (dermatitis, asthma, allergic rhinitis) was
assessed in all patients; the diagnosis of ADwas established
using the Chinese criteria.[1] Patch testing was performed
with the Chinese Baseline Series and IQ chamber (Chemo-
technique Diagnostics, Malmo ̈, Sweden). The patch test
was applied on the upper back for 48 h. And the results
were recorded on day 2 and day 7 according to the
International Contact Dermatitis Research Group. The
incidence of contact sensitization to any allergens in
patients with AD (n= 102) and non-AD patients (n= 886)
was assessed. Variables not normally distributed were
analyzed using t test. The differences in the positivity rate
between two groups were analyzed by using the Pearson
Chi-square test. A P value <0.05 was considered to
indicate statistical significance. Statistical analysis was
carried out using SPSS 20.0 (IBM SPSS, Armonk, New
York, USA). The Medical Ethics Committee of the Peking
University People’s Hospital, China approved the study.
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provided written informed consent.

Of the 988 patients patch tested, 10.3% (n= 102) had a
history of AD. Among the 146male patients enrolled in the
study, the rate of AD was 19.2% (n= 28), and in the 842
female population, the rate of AD was 8.8% (n= 74).
There is no significant difference between AD and AD
patients.

A total of 78.4% patients with AD were positive to at least
one allergen, which was higher than that in non-AD
patients (66.8%) [Table 1]. The top three contact allergens
in AD patients were Nickel (II) sulfate hexahydrate
(33.3%), followed by Cobalt (II) chloride hexahydrate
and methylisothiazolinone. And the highest rate of
positive allergen in non-AD patients were methylisothia-
zolinone (15.7%), Nickel (II) sulfate hexahydrate (11.4%)
and mercapto mix (10.8%). A total of 33.3% of AD
patients had a positive response to nickel sulfate,
significantly higher than non-AD patients (P< 0.01);
19.6% of AD patients were positive for cobalt chloride,
higher than non-AD patients (9.3%, P< 0.01); 22.5%AD
patients and 15.7% non-AD patients had a positive
response to methylisothiazolinone (P> 0.05), and 6.9%
AD patients and 5.9% non-AD patients were positive to
diazolidinylurea (P> 0.05).

It is known that genetic susceptibility is essential for AD.
Null mutations in the filaggrin (FLG) gene were identified
as strong genetic risk factors for AD. However, the exact
mechanism by which FLG interacts with nickel in the
stratum corneum is unknown. It has been speculated that
the histidine-rich polypeptide FLG chelates nickel in the
epidermis and creates a reservoir that prevents free ions
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from permeating the skin, where they may induce
sensitization or elicitation. This mechanism would

common preservatives. As atopic patients usually use
creams, lotions, and other products containing biocides,
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Table 1: Common metal and preservative allergens and their rates of positive patch tests among atopic and non-atopic population, stratified
by gender.

Atopic dermatitis (+) Atopic dermatitis (�)

Items No. % No. % P value

Nickel (II) sulfate hexahydrate 34/102 33.3 101/886 11.4 0.000†

Female 28/74 31.1 95/768 14.3 0.000†

Male 6/28 50.0 6/118 2.8 0.000†

Cobalt (II) chloride hexahydrate 20/102 19.6 82/886 9.3 0.001†

Female 13/74 17.6 76/768 9.9 0.019
∗

Male 7/28 25.0 6/118 5.1 0.004†

Methylisothiazolinone 23/102 22.5 139/886 15.7 0.076
Female 16/74 21.6 135/768 17.6 0.378
Male 7/28 25.0 4/118 3.4 0.000†

Diazolidinyl urea 7/102 6.9 52/886 5.9 0.688
Female 5/74 6.8 42/768 5.5 0.641
Male 2/28 7.1 10/118 8.5 0.800

∗
P< 0.01, †P< 0.05.

Chinese Medical Journal 2019;132(23) www.cmj.org
explain the findings of in our study that AD predisposes
to reactions to other metallic allergens, such as cobalt.
Contact sensitization to cobalt chloride was significantly
higher in AD patients. Cobalt was named allergen of the
year for 2016. Since then, the potential exposure to cobalt
and the contact allergy have come into focus. Cobalt
allergy was linked to concomitant exposure to nickel.
However, it is increasingly recognized as an independent
sensitizer.[2] Moreover, in a previous study, the isolated
reactions to cobalt chloride were found in AD patients.[3]

Sources of exposure to cobalt are often difficult to
identify. Recent reports have called attention to new
cobalt exposure sources among adult patients such as
furniture, laptop computers, and cosmetics, and in
children include jewelry, buttons, zippers, snaps, leather
shoes, and laptop computers. A previous study found that
50% of patch testing was to metals in pediatric patients
with AD.[4] Cobalt chloride is a strong sensitizer and is
considered a difficult substance to use for testing, as it
may result in an irritant or doubtful reaction.[5] However,
exposure to irritants and a history of irritant dermatitis
may also be a risk factor for development of allergic
contact dermatitis. Irritants can breakdown the skin
barrier, allowing allergens to interact with the immune
system. Because of this, the association between AD and a
positive patch test result reported in this study suggest but
do not confirm a relationship between AD and cobalt
chloride.

More emollients use in Chinese AD patients, might lead to
an increase in contact hypersensitivity to preservatives.
Parabens, including methyl, ethyl, propyl, and butyl
parabens used alone or in combination are the most
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which may increase preservative allergy in these patients.
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