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Summary

Background. Hand eczema is common in children, but affected children are seldom
patch tested. Relatively few studies have assessed patch testing in the paediatric
population, and none has specifically evaluated its use in hand eczema in children.
Objectives. The aim of this study was to determine the prevalence of contact allergy
in children with hand eczema, and to identify the most frequent allergens and their
relevance.

Material and methods. We performed a 5-year retrospective study of children (aged
0—15 years) with hand eczema tested with the Spanish baseline series at the Dermatology
Departments of 11 Spanish hospitals.

Results. During the study period, 11 729 patients were patch tested, of whom
480 were children. Hand eczema was present in 111 (23.1%) of the children and
in 3437 (30.5%) of the adults. Of the children with hand eczema, 46.8% had
at least one positive reaction in the patch tests. Current relevance was found for
78% of the allergens detected. The most common allergens were nickel sulfate,
methylchloroisothiazolinone/methylisothiazolinone, and fragrance mix I. Allergic
contact dermatitis was the most frequent diagnosis (36%), followed by atopic dermatitis.
Conclusions. Allergic contact dermatitis was the most usual diagnosis in our series of
children with hand eczema. We recommend patch testing of all children with chronic
hand eczema, as is already performed in adults.
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Hand eczema is a common dermatosis and one of the most
common reasons for attending cutaneous allergy depart-
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ments. The prevalence in the general population varies
from 2% to 8.9% (1-3), and between 20% and 30% of all
cases of dermatitis are located on the hands (4, 5). The
aetiology of hand eczema is multifactorial, and includes
exposure to external agents, both irritants and aller-
gens, and endogenous factors, such as atopy and other
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conditions that alter the skin barrier function (6). Con-
tact dermatitis, whether irritant or allergic, is the most
usual diagnosis in hand eczema (7). Patch testing of all
cases of chronic hand eczema is highly recommended.
The frequency of positive patch test reactions in patients
with hand eczema varies between 21% and 59% (8—12).

Allergic contact dermatitis in children has usually
been considered to be uncommon, and the appearance
of eczema has normally been attributed to endogenous
factors (atopic dermatitis), or to irritant factors such as
cleansing agents (9, 13—15). Until a few years ago, the
low incidence of allergic contact dermatitis was thought
to be attributable to reduced exposure to allergens (15)
and to an immature immune system during childhood,
making children less susceptible to sensitization by
these allergens (14). However, numerous reports have
appeared from different European countries over the last
10 years confirming that allergic contact dermatitis in
children is relatively frequent. Different authors have
reported frequencies of positive patch test reactions in
children ranging from 14.5% to 71%, with a clinical
relevance of 20-92% (16-25).

Despite these findings, few studies have specifically
assessed the utility of patch testing in children with
chronic hand eczema. Our group has recently reported a
study in children with hand eczema who were studied by
patch testing (26). However, one of the limitations of this
study concerned the small sample size. Accordingly, the
main aims of the present study were to:

(1) Determine the prevalence of contact allergy in
children with hand eczema patch tested with the
Spanish baseline series;

(2) Identify the most frequent allergens and their
relevance in this group.

The secondary aim of the study was to define the clinical
and epidemiological characteristics of the children with
hand eczema.

Materials and Methods

Study design

We performed a retrospective and descriptive multicentre
study at the cutaneous allergy departments of 11 Spanish
hospitals (Hospital General Universitario de Alicante,
Alicante; Hospital Universitario Virgen de la Macarena,
Sevilla; Hospital Gil y Casares, Santiago de Compostela;
Hospital General Universitario de Valencia, Valencia;
Hospital del Mar, Barcelona; Hospital Universitario In-
sular, Palmas de Gran Canaria; Hospital Universitario
Germans Trias i Pujol, Badalona; Hospital Universitario

de Puerto Real, Cadiz; Hospital Universitario Virgen de
la Arrixaca, Murcia; Hospital de Estella, Navarra; and
Hospital Santiago Apostol, Vitoria). The study period was
from January 2005 to December 2009.

Study population

We reviewed all paediatric patients (<16 years of age)
with hand eczema tested with the Spanish Contact
Dermatitis and Skin Allergy Research Group (GEIDAC)
baseline series during the study period, as well as a
subgroup of patients who had a positive result.

Hand eczema was defined as the appearance of eczema
on the palm or back of the hand, on the lateral surface
of the fingers, on the fingertips, diffusely, on the palms
and soles, or on the hand and other sites, that had
appeared on at least one occasion and persisted for over
2 weeks. Diffuse involvement of the hand was considered
to be present when two different parts of the hand were
affected.

The information was obtained from the computerized
databases of the cutaneous allergy departments, where
data were recorded about the patient, series tested, and
patch test results and their relevance. The clinical data
recorded for each patient were age, sex, history of atopic
dermatitis, site of lesions, series tested, positive allergens
and number of positive reactions and their relevance,
source of sensitization, and final diagnosis.

Atopic dermatitis was defined according to the criteria
ofHanifin and Rajka (27). Thus, we differentiated between
patients with a personal history of atopic dermatitis and
patients with no personal history of atopic dermatitis.

In the children with hand eczema studied by patch
test, we distinguished three age groups: children aged
0->5 years, children aged 6—10 years, and children aged
11-15 years.

The final diagnosis was considered to be that recorded
by the dermatologist after performance of the patch tests
and application of the usual clinical criteria.

Patch tests

The allergens used in the GEIDAC baseline series were
supplied by Chemotechnique® Diagnostics AB (Vellinge,
Sweden), Mati-Tor® (Barcelona, Spain), and Trolab®
(Reinbek, Germany). The patches were prepared with
Finn Chambers® (Epitest, Oy, Tuusala, Finland), fixed
with Scanpor® tape (Norgesplaster A/S, Kristiandsand,
Norway), and removed after 2 days of contact with the
skin. Readings were made at 2 and 4 days according to the
evaluation criteria (4, ++, and +++) recommended by
the International Contact Dermatitis Research Group.
The relevance was considered to be current if the
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symptoms could be attributed totally or partially to
the allergen identified, past if positivity explained only
previous dermatitis, and unknown if the symptoms could
not be attributed to the allergen found.

Statistical analyses

Data management and descriptive statistical analyses
were performed with spss® version 15.0 (SPSS, Chicago,
IL, USA). Comparison between qualitative variables was
performedwith 2 x 2 contingency tables for simple data
(female and male, or positive and negative patch test
reactions), and the hypothesis was tested with the x 2-test,
or Fisher’s exact test when the conditions necessitated
this. P < 0.05 was considered to be statistically
significant. Comparison of continuous quantitative
variables (e.g. age) was performed with non-parametric
tests (Mann—Whitney U -test or Kruskal—Wallis test).

Results

From January 2005 to December 2009, we performed
patch tests with at least the GEIDAC baseline series in a
total of 11 729 patients, of whom 11 249 (95.9%) were
adults and 480 (4.1%) children. Of these, 3437 adults
(30.5%) and 111 children (23.1%) had eczema on the
hand. Hand eczema in children younger than 16 years of
age accounted for 2.8% (111 of 3548) of all cases of hand
eczema studied.

Frequencies in children with hand eczema

A total of 111 children with hand eczema (41 boys;
70 girls) were patch tested with the GEIDAC baseline
series. Their age ranged from 2 to 15 years (mean 12 +
3.5 years). By age group, hand eczema was more frequent
in older children and adolescents (11-15 years; 64.9%)
than in children aged 6-10years (23.4%) and the
younger children (<6 years; 11.7%) (Table 1).

Signs and/or symptoms of atopic dermatitis were
identified in 54.2% of the children with hand eczema

Table 1. Distribution according to age of the children with hand
eczema studied by patch testing
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Table 2. History of atopic dermatitis in children with hand eczema

Patch tests

Positive Negative Total

n (%) n (%) n (%)
History of atopic dermatitis 27 (55.1)  31(53.4) 58 (54.2)
No history of atopic dermatitis 22 (44.9) 27 (46.6) 49 (45.8)
Total 49 (45.8) 58(54.2) 107 (100)

No atopic history was available for 4 children with hand eczema.

Table 3. Anatomical site in the children with hand eczema
according to the patch test results

Patch tests

Site Positive n (%) Negative n (%) Total n (%)
Diffuse hand 10(19.2) 9(15.2) 19(17.1)
Palms 16 (30.7) 13 (22) 29 (26.1)
Dorsum 2(3.8) 5(8.5) 7 (6.3)
Tips 5(9.6) 9(15.2) 14(12.6)
Lateral 9(17.3) 6(10.2) 15(13.5)
Palms and soles 1(1.9) 6(10.2) 7 (6.3)
Hand and other site(s) 9(17.3) 11(18.6) 20(18)
Total 52 (46.8) 59 (53.2) 111 (100)

(58/107). No atopic dermatitis history was available for
4 of the 111 children (Table 2).

The most frequent location of involvement was the
palms, in 29 (26.1%) of the 111 patients, followed by
the hands and another site (20), diffuse involvement
of the hands (19), lateral surface of the fingers(15),
fingertips (14), back of the hands(7), and palms and
soles (7). Table 3 shows the site of the hand eczema
according to sex and the patch test result.

Analysis of the distribution of the eczema according to
age group showed that the most frequent locations were
the palms in the O—5-year group (46.1%), the palms and
fingertips in the 6—10-year group (34.6% for each), and
diffuse involvement of the hands in the 11—16-year group
(22.2%).

Table 4. Most common causes of hand eczema in the children
studied

Patch tests Total

Positive n (%) Negative n (%) n (%)

Patch tests Allergic contact dermatitis 40 (76.9) 0(0) 40 (36)
Age group (years) Positive n (%) Negative n (%)  Total n (%) Irrltaht contactl (ljermatltls 3(5.8) 13(22) 17(15.3)
Atopic dermatitis 5(9.6) 27 (45.8) 32 (28.8)
0-5 7(13.5) 6(10.2) 13(11.7) Vesicular (dyshidrotic) 4(7.7) 14 (23.7) 18(16.2)
6-10 11(21.1) 15 (25.4) 26 (23.4) eczema
11-15 34 (65.4) 38 (64.4) 72 (64.9) Psoriasis 0 (0) 4(6.8) 4(3.6)
Total 52 (46.8) 59 (53.2) 111 Total 52 (46.8) 59 (53.2) 111 (100)
© 2011 John Wiley & Sons A/S e Contact Dermatitis 3
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Table 5. Site of the hand eczema and final diagnosis in the children with hand eczema

Final diagnosis

Number Allergic contact Atopic dermatitis Irritant contact Vesicular (dyshidrotic) eczema  Psoriasis
Site n (%) dermatitis n (%) n (%) dermatitis n (%) n (%) n (%)
Diffuse hand 19 (26.4) 9(22.5) 5(15.6) 2(11.7) 3(16.7) 0
Palms 29 (40.3) 10 (25) 7(21.9) 5(29.4) 5(27.7) 2 (50)
Dorsum 79.7) 2 (5) 2(6.2) 3(17.6) 0 0
Tips 14 (19.4) 3(7.5) 6(18.8) 4(23.4) 1(5.5) 0
Lateral 15 (20.9) 7(17.5) 1(3.1) 1(5.9) 4(22.2) 2 (50)
Palms and soles 7(9.7) 1(2.5) 3(9.4) 1(5.9) 2(11.1) 0
Hand and other site(s) 20(2.8) 8(20) 8 (25) 1(5.9) 3(16.7) 0
Total 111 (100) 40 (36) 32 (28.8) 17 (15.3) 18 (16.2) 4(3.6)
Patch tests in the children with hand eczema dermatitis (32; 28.8%), vesicular (dyshidrotic) eczema

Ofthe 111 children with hand eczema, 52 (46.8%) had at (18; 16.2%), irritant contact dermatitis (17; 15.3%), and
least one positive patch test reaction. Tables 1 and 2 show psoriasis (4: 3.6%) (Tables 4 and 5).

the distribution of the positive patch test reactions by The most frquent 59urces Of_ exposure related to the
sex, age group, and history of atopic dermatitis. The total allerger}s found in children with hand e.czema were
number of positive reactions was 76. The mean number COSIII(.?UCS (19), metals (9), cloth.es (3), medicaments (3),
of positive allergens per patient with a positive patch test ::?:;??1 )products (3). occupation (1), plants (1), and
reaction was 1.46. '

Of the 52 children with a positive reaction, 28 (53.8%) Relevance of the positive reactions in children with
reacted to only one allergen, 16 (31%) to two allergens, 5 hand eczema
(9.6%) to three allergens, and 3 (5.8%) to four allergens.

We found no significant differences between the
likelihood of having a positive patch test reaction and
a history of atopic dermatitis (Table 2).

The allergens most commonly found were nickel
sulfate (16), methylchloroisothiazolinone/methylisothia-
zolinone (13), fragrance mix I (11), Myroxylonpereirae (6),
cobalt chloride (6), thiomersal (4), potassium dichro-
mate (3), and mercury (3).

The most usual final diagnosis was allergic contact Hand eczema in children is common, with a prevalence
dermatitis, in 40 children (36%), followed by atopic of 12.6-27% (16, 28, 29), which is in agreement with

Of the 76 positive reaction, relevance was considered to
be currentin 59 (77.6%), past in 3 (3.9%), and unknown
in 14 (18.4%). Table 6 shows the allergens obtained
according to age, sex, and relevance. The relevance for
fragrance mix I and M. pereirae was current in 100% of
the cases.

Discussion

Table 6. The 10 most frequent allergens obtained with the baseline GEIDAC series in the 111 children with hand eczema according to sex,
age group, and relevance

No. of positive 0-5 6-10 11-15 Current Past Unknown
Allergens reactions Girls Boys years years years relevance relevance relevance
Nickel sulfate 16 13 3 2 3 11 9 4 3
MCI/MI 13 10 3 1 3 9 12 0 1
Fragrance mix | 11 5 6 2 2 7 11 0 0
Myroxylon pereirae 6 1 5 2 2 2 6 0 0
Cobalt chloride 6 4 2 1 1 4 2 1 3
Thiomersal 4 2 2 0 1 3 0 0 4
Potassium dichromate 3 2 1 1 2 0 3 0 0
Mercury 3 2 1 1 0 2 1 0 2
p-Phenylenediamine 2 2 0 0 0 2 2 0 0
Thiuram mix 2 1 1 0 0 2 2 0 0
Totals 76 46 30 12 19 45 59 3 14

MCI/MI, methylchloroisothiazolinone/methylisothiazolinone.

4 © 2011 John Wiley & Sons A/S e Contact Dermatitis



the 23.1% found in this series. However, unlike in adults,
it is not often studied with patch tests, probably because
it is initially assumed to be a manifestation of atopic
dermatitis.

The aetiology of hand eczema is multifactorial, and
includes both exogenous factors (exposure to irritant
agents or allergens) and endogenous factors (atopy and
other alterations in skin barrier function (6)). Irritant
contact dermatitis represents the most common diagnosis
among adults with hand eczema (30—32). However, in
our population of children with hand eczema, the most
frequent final diagnosis was allergic contact dermatitis,
followed by atopic dermatitis and vesicular (dyshidrotic)
hand eczema. Irritant contact dermatitis was in fourth
place, with a frequency that was half that of allergic
contact dermatitis. These findings are similar to those of
an earlier study carried out in Spain (26). This suggests
that the children with hand eczema who we are patch
testing are too narrowly selected, which explains the
inverted relationship between irritant and allergic contact
dermatitis. This supports the importance of patch testing
all children with hand eczema, just as in adults.

Most studies of the distribution by sex of adult patients
with hand eczema indicate a slight predominance in
women. This has been explained by differences in
household and occupational exposure, as well as by
the higher rates of atopic dermatitis in women (33-35).
However we found little difference between boys and
girls with hand eczema. This may be because they
are not working. Concerning the distribution by age
group, we noted that the prevalence of hand eczema
increased with age. This might be related to the greater
environmental exposure toirritants and manual activities
with increasing age. Despite the practical difficulties of
patch testing children under 5 years of age, a high
percentage of positive reactions was found in this age
group, so we do not think that this should be considered
as a limitation to patch testing small children.

Atopicdermatitis, either prior or concomitant, hasbeen
described as a predisposing factor for the development
of hand eczema in children (9, 11, 32, 36, 37). Mortz
et al. (38) found that 24.5% of the children with atopic
dermatitis reported having had an episode of hand eczema
during their lifetime, whereas this was only so in 5.1% of
the non-atopic children. A Norwegian study found that
approximately 90% of the children with hand eczema
had a personal history of atopic dermatitis (39). The
figures in our study were not so high, although 54.2% of
our patients had a personal history of atopic dermatitis.
Toledo et al. (26) found a prevalence of atopic dermatitis
in children with hand eczema that was six to seven
times greater than that seen in adults with hand eczema.

© 2011 John Wiley & Sons A/S e Contact Dermatitis
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This difference was significant, and atopic dermatitis is
therefore a predisposing factor for hand eczema at any
age, and particularly in children.

All authors agree with the recommendation to perform
patch tests in all adult patients with chronic hand
eczema. The test is extremely useful for the diagnosis
of patients with allergic contact dermatitis. Between 21%
and 59% of adults with hand eczema have at least one
positive allergen in patch tests (8—11), although fewer
than one-third of the positive reactions show current
relevance (32). Nevertheless, despite its frequency, we
have found no studies of the usefulness of patch tests in
children with hand eczema. Beattie, in a series of 114
children, found that 12 of the 17 (71%) children with
hand eczema had a positive patch test reaction (16). In
our study, we saw that 46.8% of the children with hand
eczema had at least one positive reaction in the patch
tests performed. In addition, we detected no significant
differences in the frequency of positive patch test reactions
according to sex, age group, or site of involvement.

The evaluation of the relevance of the patch tests is
fundamental if we wish to establish their usefulness (5).
This information is lacking in many studies on allergic
contact dermatitis in children. When it is included,
however, the percentages are relatively high, and the
clinical relevance (present or past) varies from 40% to
87% (17, 23, 38), although Pambor et al. (40) found
clinical relevance in only 3.6% of the children tested. In
our study, the current relevance of the positive reactions
found in the children with hand eczema was 78%.
Accordingly, we think that patch tests should be indicated
in any child with chronic hand eczema, irrespective of age.

Controversy exists concerning whether patients with
atopic dermatitis have a higher or lower frequency of
allergic contact dermatitis (5). It is very probable that
there are no differences from patients without atopic
dermatitis, as their lower immunological predisposition is
compensated for by an impaired skin barrier and greater
exposure to sensitizing substances. In our study, we
detected similar frequencies of positive patch test reactions
in the children with atopic dermatitis and in those with
no history of atopic dermatitis. This is in agreement with
most previous studies (5, 39, 41), and shows that allergic
contact dermatitis is not infrequent in children with hand
eczema and a history of atopic dermatitis; therefore, if
allergic contact dermatitis is suspected in them, patch
testing should be performed.

The allergens most frequently found in earlier studies in
children were metals, such as chromium (in footwear) and
nickel, sometimes associated with cobalt and palladium,
rubber chemical accelerators, and fragrances (22, 23, 25,
28, 30, 42-46). No studies have yet described the most



HAND ECZEMA, CHILDREN, PATCH TEST e TOLEDO ET AL.

usual allergens in children with hand eczema. Nickel
sulfate was still the most common allergen, and we
found that, despite measures adopted 10 years ago (47)
to reduce the amount of nickel in costume jewellery, no
differences were found in its prevalence between children
younger or older than 10 years of age. Of note in our
study was the high number of patients with allergy to
methylchloroisothiazolinone/methylisothiazolinone, fra-
grance mix I, and M. pereirae, as well their high present
relevance. Kohl et al. (48) studied the impact of allergy to
cosmetics in children under 16 years of age, and found
that 48.6% of the children patch tested showed aller-
gic contact dermatitis caused by cosmetics. Studies in
Portugal (49) and Denmark (25, 50) have noted that
approximately 1.8% of children have a positive reac-
tion when patch tested with fragrance mix I, and that
fragrancesrepresent one ofthe main causes of allergic con-
tact dermatitis in children with eczema. Because children
under 16 years of age have been shown to be sensitized to
nickel, preservatives, and fragrances in particular, more
stringent limitations on nickel release in jewellery and
toys, as well as the use of fragrance-free toiletry products,
would help to reduce the risk of sensitization to these
allergens.
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