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Polysensitization refers to 3 or more contact allergies to
environmental substances detected by patch testing (1).
Polysensitization is associated with increased sensitiza-
tion to further allergens (2). Many studies have been
carried out regarding polysensitization and it is now
considered as a special entity. However, study of polysen-
sitization in Asian populations is limited. The objective
of the present pilot study was therefore to analyse charac-
teristics of Korean polysensitized patients and compare
the results with previous reports from Western countries.

PATIENTS AND METHODS

A total of 715 patients underwent standard patch testing between
2005 and 2012 at a single tertiary hospital in South Korea. The
indication for patch testing was suspected contact dermatitis.
Only the data for patients who had at least one or more positive
reaction were collected and included in the analysis. The patients
were patch-tested with the Korean standard series (3). Patch tests
were performed according to International Contact Dermatitis
Research Group guidelines (4). A total of 501 patients were eli-
gible for the present study, and they were grouped into a 1 or 2
allergens-sensitized group and a >3 allergens-sensitized group.
Contact allergy to >3 allergens was defined as polysensitization (1).
Sensitized allergens, sex ratio and ages in each group were analysed
and compared. All statistical analyses were performed using SPSS
software system, version 18.0 (SPSS Inc. Chicago, IL, USA).

RESULTS

A total of 501 patients who had at least 1 positive al-
lergen were included in the study. Of these, 362 (72.3%)

were 1 or 2 allergens-positive and 147 (27.7%) were
polysensitized. The mean age of the former group was
40.7 years, and that of the polysensitized group was 43.6
years. Female percentages in the groups were 72.7%
and 81.0%, respectively. Statistical analyses revealed no
significant differences between the groups with respect
to mean age or sex ratio (y* or Fisher’s exact test).
Sensitivity rates for each allergen in the 1 or 2 allergens-
positive group and the polysensitized group are shown in
Fig. 1. The mean number of sensitized allergens in the
polysensitized and the 1 or 2 allergens-positive group was
3.8 and 1.4, respectively. Sensitization to each of the 25
allergens was much more common in the polysensitized
group. Nickel sulphate was by far the most frequent
allergen in both the 1 or 2 allergens-positive group and
the polysensitized group. In the 1 or 2 allergens-positive
group, thiomersal (thimerosal), cobalt chloride and po-
tassium dichromate were frequent allergens, in order,
after nickel sulphate. In the polysensitized group, cobalt
chloride, potassium dichromate and mercury were fre-
quent allergens, in order, after nickel sulphate. Despite
the difference in the order of allergen frequency in both
groups, statistical analysis showed no significant dif-
ferences in each allergen frequency between both group
(Kruskal-Wallis test). However, among the 25 allergens
tested, as is clearly shown in Fig. 1, absolute frequencies
of several allergens in the polysensitized group showed
considerable increase compared with those in the 1 or 2
allergens-positive group. Quinoline showed a 11.7-fold
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Fig. 1. Absolute allergen sensitivity rates among patients with 1 or 2 allergens-positive and polysensitization, respectively. PTBFR: p-tertiary butyl-

phenolformaldehyde resin.
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increase in absolute frequency, followed by mercapto
mix (8.7-fold), tixocortol (8.5-fold), thiuram mix (8.3-
fold), black rubber mix (6.3-fold) and neomycin sul-
phate (6.2-fold) in order. On the other hand, thiomersal
showed least increase in absolute frequency, with only
1.8-fold increase, followed by imidazolidine (1.9-fold)
and nickel sulphate (1.9-fold). Furthermore, to estimate
the relative contribution of each allergen as a risk factor
for being polysensitized, logistic regressions with odds
ratios were calculated. However, none of the baseline al-
lergens was a statistically significant predisposing factor
for polysensitization.

DISCUSSION

Polysensitization is suggested as a special entity within
patients with contact allergies (5, 6). Numerous studies
have been performed to find a predisposing factor for
polysensitization (1). Strong patch-test reactions, a
few genetic markers, specific baseline allergens and
concomitant skin diseases have been suggested as risk
factors for multiple contact allergens. However, studies
of polysensitization in Asian populations are limited in
English literature. Therefore, as a pilot study, we ana-
lysed the contact allergens in 501 Korean who showed
at least one positive reaction in standard patch test and
compared with previous studies from Western countries.

Of the 1 or 2 allergens-positive group 72.3% were
female, as were 81.0% of the polysensitized group. In
previous reports, approximately 80% of polysensitized
patients were female, which is in line with our results
(1, 7). However, in contrast to slightly lower female
predominance in our 1 or 2 allergens-positive group,
female ratios in both groups were almost the same in
previous studies. Carlsen et al. (8) reported 35.2% of
polysensitized patients within at least >1 sensitized
patients. However, our result showed a lower percentage
of polysensitized patients (27.7%). The mean age of the
polysensitized group was higher compared with the 1
or 2 allergens-positive group, which is in line with the
fact that the proportion of patients with multiple contact
allergens increases with age.

To date, there have been many reports about baseline
contact allergens, which have strong associations with
polysensitization. Parabens mix, wool alcohol, neomycin
sulphate, potassium dichromate, cobalt chloride, p-pheny-
lenediamine (PPD) and sesquiterpene mix are previously
described contact allergens with strong associations with
polysensitization (1, 2, 7-9). In our study, quinoline, mer-
capto mix, tixocortol, thiuram mix, black rubber mix and
neomycin sulphate showed more than a 6-fold absolute
frequency increase in polysensitized group compared
with the 1 or 2 allergens-positive group. Only neomycin
sulphate was associated with polysensitization in both
our study and previous studies. The other allergens were
different, and this finding might be due to several factors.
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Environmental exposures and genetic factors are the main
possible causes of polysensitization (1). Therefore both
different environmental exposure and genetic factors in
Korean subjects have resulted in differences in contact
allergens. However, the relative contributing ratios of
these factors are not fully understood.

In addition to the differences in contact allergens
highly associated with polysensitization, as described
above, the percentage of polysensitized patients and the
relative female ratio in the polysensitized group showed
differences compared with previous studies. The effect
of race, other genetic factors and different environme-
ntal exposure on allergic contact dermatitis has been
thoroughly studied and reviewed in other studies, with
conflicting results (10, 11). However, these are studies
regarding the factors for allergic contact dermatitis, not
polysensitization. Therefore, further investigation is
needed into which factors are major contributors to poly-
sensitization, in the Korean population in particular. The
results of the present study, which is the first pilot study
of Asian patients with polysensitization, provide the
basis for further investigation in the Asian population.
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