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The skin is a vital organ that separates the body from
its surrounding environment. Therefore, it is vulnerable
to environmental triggers including physical, chemical,
and biological aggression which may cause diseases
such as eczema. Hand eczema (HE) is a broad term used
to describe inflammation of the hands. The eruptions
may include erythema, infiltration, papules, vesicles and
edema in the acute stage while, in the chronic stage,
crusting, scaling, hyperkeratosis and fissures will be the
dominating symptoms [1]. Subjective symptoms include
itching, burning, pain, sleep and mood disturbances [2].
HE is a common chronic disease with a 1-year prevalence
of approximately 5-8% in the adult population [2], and it
has a higher incidence rate in women as compared with
men. HE has a significant long-lasting negative impact
on quality of life and presents an economic burden for
the society [3]. HE is most commonly classified as irri-
tant contact dermatitis (ICD) or allergic contact derma-
titis (ACD) [4]. ACD is an eczematous dermatitis caused
by a type four hypersensitivity reaction of the skin, while
ICD is a nonspecific reaction that occurs after an irritant
comes in contact with skin [5]. These 2 types of derma-
titis are often indistinguishable clinically. In daily life, the
allergic factors may not be noticed by patients, how-
ever, as a result of prolonged and repeated exposures,
HE develops. Using a standard series of allergens can be
helpful in testing when it is impossible to identify an of-
fending agent despite a careful history and clinical exam-
ination. Patch testing is the “gold standard” to identify
culprit allergen(s) causing ACD [6]. Performing patch test-
ing early upon the disease onset has been demonstrated
to be cost effective, and previous studies have shown
that patch testing allows for identification of relevant al-
lergens, early resolution of symptoms, and, ultimately,
improved quality of life in affected individuals [7].
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A retrospective study was conducted involving
977 patients with HE who visited Shenzhen Hospital
of the Southern Medical University over a 4 years and
3 months, from January 2016 to December 2019. A de-
tailed record of each patient was taken which included
the history of occupational and personal exposure to
chemicals, history of atopy, thorough examination of
the affected area, its morphology and final diagnosis.
Test substances were applied on the upper part of the
patients’ back with adhesive strips for patch test. The
patch test was removed and reactions were evaluated
after 48 h. Patients were instructed to wear the patch for
48 h without removing it and to avoid contact with water.
Grading of negative (=) to positive (+ to +++) patch test
was done according to the International Contact Derma-
titis Research Group Criteria [8]. Patients who could not
complete the 48-hour testing or have been suspected of
being allergic to adhesive strips of the patch testing were
excluded. The collected data were analyzed using SPSS
(Statistical Package for Social Sciences) version 23.0,
with positive patch testing results being presented by
frequency and percentage. The y? test was carried out
to estimate the association and significant difference
among categorical variables, with p-value < 0.05 being
considered as being statistically significant.

The mean age of the patients was 35.73 +14.05 years.
The youngest patient in the study was 4 years old and
the oldest was 89, with the mostly affected being 25—
50 years old in males and 2045 in females. As shown
in Table 1, 8.98% of cases were aged less than 20 years
old while majority of the patients (91.02%) were more
than 20 years old. According to the positive results of
patch tests, 765 (87.33%) HE patients had at least one
allergen, more frequently in women than in men (531 vs.
235). The most common allergens were nickel (65.07%)
and copper (41.45%).
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Table 1. The profiling of patch tests in patients with hand eczema

No. Allergens Male

N (percentage of male)

Total
N (percentage of

Female
N (percentage of female)

all cases %)

< 20 years > 20 years < 20 years > 20 years
1 Nickel chloride 16 (6.81%) 149 (63.40%) 26 (4.90%) 338 (63.65%) 529 (65.07%)
2 Copper sulfate 17 (7.23%) 94 (40.00%) 15 (2.82%) 211 (39.74%) 337 (41.45%)
3 Methylisothiazolinone 6 (2.55%) 45 (19.15%) 13 (2.45%) 95 (17.89%) 159 (19.56%)
4 Glutaraldehyde 6 (2.55%) 33 (14.04%) 7 (132%) 51 (9.60%) 7 (11.93%)
5  Permanent red 5 (2.13%) 17 (7.23%) 9 (1.69%) 66 (12.43%) 97 (11.93%)
6  Silver nitrate 8 (3.40%) 21 (8.94%) 4 (0.75%) 47 (8.85%) 0 (9.84%)
7  Hansa Yellow 4 (1.70%) 19 (8.09%) 5 (0.94%) 0 (9.42%) 8 (9.59%)
8 Boric acid 1(0.43%) 24 (10.21) 3 (0.56%) 43 (8.10%) 71 (8.73%)
9  Chlorhexidine 2 (0.85%) 23 (9.79%) 2 (0.38%) 35 (6.59%) 62 (7.63%)
10 Naphthy | mix 7 (2.98%) 14 (5.96%) 7 (1.32%) 34 (6.40%) 62 (7.63%)
11 Clove oil 2 (0.85%) 20 (851%) 6 (113%) 31 (5.84%) 9 (7.26%)
12 Triclosan 0 (0.00%) 12 (5.11%) 2 (0.38%) 42 (7.91%) 6 (6.89%)
13 Vanillyl alcohol 5(2.13%) 16 (6.81%) 3 (0.56%) 29 (5.46%) 53 (6.52%)
14  Pigment Violet 6 (2.55%) 14 (5.96%) 5 (0.94%) 28 (5.27%) 3 (6.52%)
15  Paraformaldehyde 2 (0.85%) 15 (6.38%) 2 (0.38%) 33 (6.21%) 2 (6.40%)
16  2-Chloroacetamide 2 (0.85%) 13 (5.53%) 6 (1.13%) 31 (5.84%) 52 (6.40%)
17 Dimethyl p-toluidine 2 (0.85%) 10 (4.26%) 6 (1.13%) 33 (6.21%) 51 (6.27%)
18 Teatree oil 1 (0.43%) 12 (5.11%) 4 (0.75%) 4 (6.40%) 51 (6.27%)
19 Benzoic acid 4 (1.70%) 16 (6.81%) 3 (0.56%) 6 (4.90%) 49 (6.03%)
20 Benzocaine 0 (0.00%) 9 (3.83%) 2 (0.38%) 37 (6.97%) 48 (5.90%)
21  Peppermint oil 3 (1.28%) 11 (4.68%) 4 (0.75%) 9 (5.46%) 47 (5.78%)
22 Mercapto mix 3 (1.28%) 10 (4.26%) 5 (0.94%) 9 (5.46%) 7 (5.78%)
23 Hexamethylenetetramine 2 (0.85%) 11 (4.68%) 0 (0.00%) 4 (6.40%) 47 (5.78%)
24 Coumarin 3 (1.28%) 7 (2.98%) 2 (0.38%) 3 (6.21%) 45 (5.54%)
25 Ethanediainine 2 (0.85%) 9 (3.83%) 7 (1.32%) 25 (4.71%) 3 (5.29%)
26  Propanediol 1(0.43%) 7 (2.98%) 2 (0.38%) 27 (5.08%) 37 (4.55%)
27 Salicylic acid 1(0.43%) 9 (3.83%) 1(0.19%) 3 (4.33%) 4 (4.18%)
28 Urea-formaldehyde resin 3 (1.28%) 5 (2.13%) 1(0.19%) 19 (3.58%) 28 (3.44%)
29  Vanillin 2 (0.85%) 4 (1.70%) 2 (0.38%) 18 (3.39%) 6 (3.20%)
30 Diazoalkyl urea 3 (1.28%) 2 (0.85%) 1(0.19%) 16 (3.01%) 22 (2.71%)

N — number of cases.

In our study, the minimum duration of the disease
was less than 4 weeks and the maximum duration was
17 years. The duration in most patients was 6 to 15 months.
There was no statistically significant impact of occupation
and duration of the disease on the results of patch testing
(p > 0.05). Statistically, the occupational character of skin
lesions was found in 105 (15.28%) individuals.

In previous research studies, positive patch testing
results were found among most patients with contact
dermatitis [9] and HE [10]. This concept was further
supported by the results obtained in this study that
positive patch testing results in allergens were found
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among majority (87.33%) of the HE patients. Males and
females more than 20 years old were more likely to show
a positive result (p < 0.05). Females were significantly
more likely to show a positive response (p < 0.05) than
males. This may relate to women who are more often ex-
posed to house work, which leads to water loss from the
epidermal layer, thus resulting in dryness, cracking, and
inflammation [11], making them more prone to HE [12].
According to the results of patch tests, 72 (43.64%)
males and 145 (39.84%) females were double positive for
nickel and copper. Thus, it is unlikely that the high al-
lergic reaction to copper is caused by cross-reactivity. In
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this study, the concentration of copper sulfate was 5% in
pet. The International Contact Dermatitis Research Group
recommends application of 1% copper sulfate in aq. or
pet. [13], however, Wohrl et al. suggested that concentra-
tions of < 5% may not be sensitive enough to detect all
copper hypersensitivities [14]. Therefore, a compromise
way would be to make a preliminary diagnosis with 5%
copper sulfate, and then conduct a serial dilution test [15]
to confirm the positive result.

Our results indicated that nickel chloride was the
most common allergen responsible for induction of ACD
in HE patients. The majority of the patients were female,
most of whom were 2045 years old. These findings were
crucial to the education, long-term management and
treatment of patients with HE. Patch testing is a valu-
able diagnostic tool for early identification of culprit al-
lergens in HE.
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