Turkish
Archives of
Pediatrics

ORIGINAL ARTICLE
DOI: 10.14744/TurkPediatriArs.2020.79577

Contact allergen sensitivity in children with contact dermatitis
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What is already known
on this topic?

o Allergic contact dermatitis is a
late hypersentsitivity reaction that
develops after re-contact with
an allergen that has previously
developed sensitivity. The inci-
dence is increasing in children.

e The most common allergen
that causes allergic contact
dermatitis is nickel sulfate and
other metals. Nickel allergy is
more common in girls

e One of the most important
steps of the treatment is to de-
tect the responsible allergen
and prevent recurrent contact.

What this study adds on
this topic?

e Our study has shown that con-
tact allergen sensitivity can also
be detected at an early age.

e Our study has shown that nickel
sensitivity is the most common
allergen in both genders at the
same rate.

e Our study showed that Cl +
Me-Isothiazolinone (MCl / Ml)
sensitivity, which is found in
cosmetic products such as wet
wipes, moisturizers, shampoos,
and diaper rash creams used
at all ages from the newborn
period, is common in children,
and there may also be different
contact allergen sensitivities.

ABSTRACT

Objective: Irritant contact dermatitis and Allergic contact dermatitis are two distinct forms of
contact dermatitis. Allergic contact dermatitis is a Type 4 (delayed-type) hypersensitivity re-
action that occurs during subsequent contact with an allergen to a previously sensitized per-
son. The number of allergens that cause allergic contact dermatitis is increasing day by day.
Although it is not the gold standard for the detection of these allergens, skin patch testing is a
very helpful method. This study aimed to determine the most common contact allergens in the
pediatric age group.

Material and Methods: All patients with the diagnosis of contact dermatitis who underwent a
skin patch test (TRUE TEST) in the department of Pediatric Allergy and Immunology between
March 2017- February 2018 were enrolled in this study. The patch test was evaluated 72 hours
later by the same physician and interpreted as recommended by the American Academy of
Dermatology. In addition fo the patient files, demographic and clinical characteristics, local-
ization of lesions, and itch score according to visual analog scale were recorded.

Results: A total of 80 children enrolled in the study; 45 (56.3%) were girls and 35 (43.7%) were
boys. The mean age of the children was 7.37+3.84 years and 57.5% of the patients who under-
went skin patch testing had a positive response to at least one or more allergens. The most
common allergens were Nickel sulfate, Cl + Me-Isothiazolinone, Thiuram Mix, Formaldehyde,
and P-tert-butylphenol formaldehyde resin (14.8%, 10%, 6.3%). There was no difference in terms
of age, sex, duration of complaints, and pruritus score according to nickel sensitization.

Conclusion: In the presence of chronic dermatitis in children, allergic contact dermatitis should
be considered in the differential diagnosis. The culprit allergen should be determined. Also, the
most common contact allergen is Nickel Sulphate in the world and the increased sensitization to
other allergens is due to the increased contact of children with cosmetics and different contact
allergens.
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Introduction

Inflammatory dermatoses caused by substances in contact with the skin are called contact
dermatitis and when evaluated etiologically, it is classified as allergic contact dermatitis
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Although it is less common than adults, it is increasingly common in childhood as a result of
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Attribution-NonCommercial 4.0 use of cosmetic products, and even in adolescence, it is almost as common as adults (2).
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ear piercing, piercing, temporary and permanent tattooing at an early age, and increased

51


https://orcid.org/0000-0003-3712-2522
https://orcid.org/0000-0002-0032-6727

Yicel and Ozgeker. Contact allergen sensitivity in children with contact dermatitis

Turk Arch Pediatr 2021; 56(1): 51-6

In studies evaluating the prevalence of ACD in children, patch
test positivity rates between 14.5-70.7% were reported (3-5). In
a study by Heine et al. (6) evaluating a large case series, the
rate of sensitization in childhood and adolescents was found to
be similar to adults. A significant increase in the rate of patch
test positivity is noticed in children, and it is thought that this
may be related to both increased allergen sensitivity and more
widespread use of patch testing.

In patients with allergic contact dermatitis, early detection of
the sensitive allergen helps to reduce the long-term use of top-
ical steroids by preventing exposure, because allergen avoid-
ance results in an improvement in clinical findings. In our study,
we aimed to determine the frequency of contact allergen sen-
sitivity and the allergens most frequently detected in our pa-
tients.

Material and Methods

Patient selection

The file data of all patients between the ages of 1-17 who were
diagnosed with contact dermatitis and admitted to Pediatric
Allergy and Immunology outpatient clinics between March 2017
and February 2018 were evaluated. Patients with concomitant
atopic dermatitis, contact urticaria, and other chronic derma-
tosis were excluded from the study. The diagnosis was made
based on the location of the lesions, clinical features, and clini-
cal improvement by avoiding the allergen if detected.

Laboratory tests

Demographic characteristics, presence of atopy in the family,
location of the lesions, itching score according to visual analog
scale, skin patch test results, serum total IgE, blood eosinophilia
percentage, skin prick test results for respiratory and food al-
lergens were recorded.

Patients with serum specific Ig E antibodies and/or positivity
to at least one allergen in the skin prick test were evaluated as
atopic. A blood eosinophil percentage 24% and /or >450/mm?3
was considered as eosinophilia.

Skin Prick Test

A skin prick test (SPT) was performed using standard methods.
As dallergen extracts (Stallergenes-France) Dermatophagoides
pteronyssinus (DP), Dermatophagoides farinae (DF), Blattel-
la germanica, Felis domesticus, Canisis, Aspergillus fumigatus,
familiar Penicillium mixture (P.digitatum, P.expansum and P.no-
tatum) mix, Cladosum (C. cladosporioides, C. herbarum, A.ni-
ger), Rumex acetosa (Sorrel), Urtica dioica (Common nettle),
Plantago (Plantain), Artemisia vulgaris (Wormwood), Cheno-
podium album (White goosefoot), Parietaria oficinalis (Upright
pellitory), Lolium perene (Perennial ryegrass), Anthoxantum
odoratum (Sweet vernal grass), Dactylis glomerata (Cat grass),
Festuca elatior (fescue grass), 7 grain mix (barley, corn, oats,
rice, rye, wheat, wheat flour), Alnus glutinosa (Black alder), Fa-
gus sylvatica (Common beech), Betula alba (Silver birch), Cory-
lus avellena (Common hazel), Quercus robur (English Oak), Olea
europea (Olive), Populus alba (White poplar), Salix caprea (Goat
willow), False acacia (Black locust), latex, cow’s milk, egg white,
egg yolk, cocoa and banana so a total of 34 allergen extracts
were used, Histamine (10 mg/mL) was used as positive control
and saline solutions were used as negative control. One drop
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(0.01-0.02 mL) of allergens, positive and negative control ex-
tracts were dropped to the inner surface of the forearm at 2 cm
intervals, the skin was pierced with a lancet at a 90° angle over
each drop. Evaluations were made 20 minutes after the test was
administered; detection of 23 mm wheal diameter compared to
negative control was considered positive.

Skin Patch Test

Skin patch test consisting of 36 allergens (Nickel sulfate, Wool
alcohols, Neomycin sulfate, Potassium dichloramate, Caine
mix, Fragrance mix, Colophony, Paraben mix, Blank patch,
Balsam of Peru, Ethylenediamine dihydrochloride, Cobalt
chloride, p-tert- butylphenol formaldehyde resin, Epoxy res-
in, Carba mix, Black rubber mix, Cl + Me- Isothiazolinone,
Quarternium-15, Methyldibromo glutaronitrile, P-Phenylene-
diamine, Marcapto mix Formaldehyde, Thiomersal, Thiuram
mix, Diazolidinyl urea, Quincoroline mix, Diazolidinyl ureaq,
Quincoroline mix, Gold sodium thiosulphate, Imidazolidinyl
urea, Budesonide, Hydrocortisone-17-butyrate, mercaptoben-
zothiazole, Bacitracin, Parthenolide, Disperse blue 106, 2-Bro-
mo-2-nirtopropane 1,3 diol) as ready-to-use tape “TRUE test
(Albio® Ltd) "“was applied. Before the patch test, patients were
warned not to use systemic steroids and antihistamines, and
not to use topical steroid creams and ointments in the test area.
The standard envelope was opened and the ready-made test
material inside was attached directly to the back skin. The pa-
tients were warned that the test area should not get wet (bath-
ing, sweating, excessive physical activity, etc.) and that activi-
ties that could cause the tapes to come off their places should
not be performed. The patch test was removed after 48 hours
by two allergists and the test area was evaluated after 30 min-
utes. The test site was reevaluated at 72 or 96 hours to detect
late reactions. The results were interpreted as negative if there
was no reaction, erythema, and infiltration (+), erythema, infil-
tration, papule, vesicle (++), erythema, infiltration, bulla (+++)
as recommended by the American Academy of Dermatology
(7). Written consent was obtained from the patient and their
parents before the patch test. According to the test result, a list
was given to the family about the things to avoid for the aller-
gens with sensitivity detected.

Our study was conducted following the Helsinki Declaration
principles. Okmeydani Training and Research Hospital Eth-
ics committee approval was obtained from the Training and
Research Hospital Ethics Committee with the letter number
2017/756.

Statistical analysis

When evaluating the findings obtained in the study, IBM SPSS
Statistics 22 for statistical analysis (SPSS IBM, Turkey) program
was used. The suitability of the parameters to the normal dis-
tribution was evaluated with the Shapiro Wilks test while eval-
uating the study data. Besides descriptive statistical methods
(mean, standard deviation, frequency), the Student t-test was
used for comparing normally distributed parameters between
two groups, and Mann-Whitney U test was used for compari-
sons of parameters that did not show normal distribution be-
tween two groups while evaluating the study data. Fisher’s Ex-
act test, Fisher Freeman Halton Test, and Yates’s correction for
continuity were used to compare qualitative data. Significance
was evaluated at the p<0.05 level.
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Results

Atotal of 80 children, 45 (56.3%) girls, and 35 (43.7%) boys, aged
between 1 and 17 were included in the study. The mean age of
the children was 7.37+3.84 years (1-17) and the longest duration
of complaints was 15 years (1.86+2.73). The clinical and demo-
graphic characteristics of the patients are given in Table 1. The
median serum total IgE value of the patients was 125 kU/L (36-
251), and the mean percentage of eosinophils was 4.06+3.00
(0.1-14). Positive response to at least one or more allergens was
detected in 57.5% (n=46) of the patients who underwent a skin
patch test. Among the patients who were found to be positive,
the location of the allergen and the lesion was compatible with
76% (n=35). The most common allergen is Nickel sulfate 14.8%
(n=12) and the results of the allergens detected in the skin patch
test are given in Table 2.

When the patch test-positive patients were compared with the
negative ones, the age values of those with positive patch test
results were found to be significantly lower than those with
negative patch test results (p:0,008; p<0.05) (Table 3).

No statistically significant difference was found when the age,
gender, duration of complaints, pruritus score, IgE, and eosin-
ophil parameters of patients with negative and positive nickel
results were compared (p>0.05) (Table 4).

The mean age of patients with positive patch test was found to
be lower than those with negative in our study. Although con-
tact allergen sensitivity is expected fo increase with age, this
finding may be an indication that contact allergen sensitivity
can start at an early age and can be detected at a young age.

The most common allergen was Nickel sulfate with 14.8% in our
study, and Nickel sulfate is reported to be the most common
contact allergen in adults and children worldwide (16-22). Ac-
cording to European Union regulations, it is recommended that
the nickel release rate in products should not exceed 0.5ug/
cm?/week (22). Although Nickel sensitivity is expected to de-
crease with this regulation, the presence of a tradition of ear
piercing at an early age in our country, the widespread use of
metal accessories and piercings, as well as hairpins, metallic
fabric prints, coins, lip paint, watches, zippers, rings, earrings,
studs, metal buttons, belt buckles, nickel-containing batter-
ies, metal toys, kitchen, and bathroom items still cause nickel
sensitivity to be detected most frequently with the increasing
contact in daily life. It has been reported that nickel allergy is
more common in girls (12, 23, 24). Nickel positivity was found at
a similar rate in both genders in our study, unlike other studies.
We think that this may be due to the low number of patients or
the increase in the use of daily items containing both accesso-
ries and nickel among boys.

Discussion Table 2. Allergens sensitized in patch test
. . Allergens % (N)
A pc:sm;/ehreslgonse 1([:; one .or more leerg::'ens was detected |3 Nickel sulfate 15 (12)
57.5% of the s |'n patch test |'n our study. This ‘rafe vYas reporte Cl+Me- Isothiazolinone 10 (8)
as 14.5-70.7% in other studies conducted with children (8-11). - -
- . . Thiuram mix 6.3 (5)
Onder et al. (12) from our country reported this rate as 32% in -
X P-tert-butylphenol formaldehyde resin 6.3 (5)
our country. In a study conducted in Iran from the nearby ge- F dehvd 63 (5
ography, the patch test positivity was reported as 46.8% and Eormc e. yae 5 i )
60% in Greece (13, 14). The highest patch test positivity rate was poxy resin (4)
found to be 95.6% (15). Paraben 5(4)
Fragrance mix 5(4)
Table 1. Clinical, demographic and laboratory features of the P-Phenylenediamine 54
patients Wool alcohols 3.8(3)
Min-Max | MeanSD Thimerosal 3.8 (3)
Age (year) 1-17 7.37+3.84 Potassium Dichromate 3.8(3)
Duration of complaint (year) 0.1-15 1.86+2.73 Colophony 3.8(3)
Pruritus score 0-10 4.9+2.14 Mercapto mix 3.8(3)
N % Diazolidinyl urea 3.8(3)
F 45 56.3 Imidazolidinyl urea 3.8(3)
Gender
M 35 43.7 Balsam of Peru 2.5(2)
Hand 33 41.3 Black rubber mix 2.5(2)
. Face 18 22.5 Disperse blue 106 2.5(2)
Location -
Foot 2 2.5 Carba mix 2.5(2)
Other 27 33.8 Ethylenediamine dihydrochloride 2.5(2)
. R No 69 86.2 2-Bromo-2 nitropropane-1,3-diol 2.5(2)
Atopy in the family -
Yes 1 13.8 Neomycin sulfate 1.3(1)
No 54 66.3 Caine mix 1.3(1)
Additional allergic Asthma 15 18.7 Tixocortol-21-pivalate 1.3(1)
disease Allergic rhinitis 10 12.5 Gold sodium thiosulfate 1.3(1)
Drug allergy 1 1.2 Budesonide 1.3(1)
Negative 58 72.5 Bronopol 1.3 (1)
Skin Prick Test Respiratory 18 22.5 Mercaptobenzothiazole 1.3(1)
Food 4 5 Bacitracin 1.3(1)

53



Yicel and Ozgeker. Contact allergen sensitivity in children with contact dermatitis

Turk Arch Pediatr 2021; 56(1): 51-6

Cl + Me- Isothiazolinone (MCI/MI) is the second most common
contact allergen detected in our study with a rate of 10%. MCI/
Ml is present as a preservative as a mixture of 3:1 ratio in mois-
turizers, powders, sunscreens, shampoos, liquid soaps, toilet
paper, wet wipes, non-rinsing cleaning materials. It is consid-
ered a weak contact allergen, but as a result of the increase of
the legal permission limits from 3.7 ppm to 100 ppm since 2010,

cases of ACD localized in the face and perineal region have
been reported in children due to MCI/MI (25). Cosmetic prod-
ucts such as wet wipes, moisturizers, shampoos, diaper rash
creams are used at all ages since the newborn period and this
use is increasingly common. As a result, sensitivity to cosmetic
ingredients is also detected at earlier ages. MCl sensitivity was
found to be 4.4% in babies between 3-36 months in a study

Table 3. Comparison of patients with positive patch test with negative ones
Patch test result
Negative Positive
Mean+SD (median) | Mean+SD (median) P
Age (year) 8.74+4.24 6.33+3.23 °0.008*
Duration of complaint (year) 2.35+3.21(1) 1.49+2.31 (1) ©0.055
Pruritus score 5.06+2.37 (5) 4.83+1.97 (5) 0.859
IgE 287.69+473.1(79) | 190.88+281.97 (118.5) b0.744
Eosinophil 4.71+3.76 (3.4) 3.28+2 (2.9) b0.231
N (%) N (%)
Gender
F 19 (55.9 25 (54.3
M 15 ((44.1)) 21 ((45.7)) 1:000
Atopy in the family
No 25 (73.5) 44 (95.7) 0.007*
Yes 9 (26.5) 2(4.3)
Additional allergic disease
No 20 (58.8) 33(71.7) ©0.333
Yes 14 (41.2) 13 (28.3)
Prick result, n (%)
Negative 25(70.6) 33 (71.7)
Respiratory 8 (23.5) 10 (23.9) °1.000
Food 2(5.9) 2(4.3)
Additional allergic disease, n (%)
No 21(61.8) 33 (71.7)
Asthma 6 (17.6) 9 (19.6)
. . °0.425
Allergic rhinitis 6 (17.6) 4(8.7)
Drug allergy 1(2.9) 0 (0)
°Student t-test, PMMann-Whitney U Test, <Yates's Correction for Continuity, “Fisher’s Exact Test, ¢Fisher-Freeman-Halton Test, *p<0.05
Table 4. Evaluation of patients according to nickel positivity
Nickel Sensitivity
Negative Positive P
MeanzSD (median) | MeanzSD (median)
Age (year) 7.41£3.87 7.17+3.86 °0.844
Duration of complaint (year) 1.97£2.93 (1) 1.23+0.81(1.4) 0.784
Pruritus score 4.88+2.22 (5) 5+1.65 (5) 50.978
IgE 232.79+363.62 (120) 214.78+444.81(66) 0.536
Eosinophil 3.95+3.11(3) 3.45+1.6 (2.9) 0.878
N (%) N (%)
Gender
F 38 (55.9) 7 (58.3) 000
M 30 (44.7) 5 (41.7)
Location
Hand 28 (40.6) 3(25)
Face 17 (24.6) 2(16.7) 0.259
Foot 1(1.4) 1(8.3)
Other 19 (27.5) 6 (50)
9Student t-test, PMann-Whitney U Test, “Yates’s Correction for Continuity, “Fisher-Freeman-Halton Test, *p<0.05
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conducted in ltaly (26). In a study conducted in Europe, MCI/
MI sensitivity was detected at a rate of 6% and it was observed
that the history of ACD started after 2013 in 80% of the cases
with sensitivity in this study. In 2013, the American Contact Der-
matitis Association chose MCI/MI as the allergen of the year to
raise awareness (27-29).

Thiuram mix is a substance used in the production of rubber.
It is associated with occupational ACD in adults working in the
food, health, and sanitation sector. It causes face and hand
dermatitis (30). Sensitivity with Thiuram mix was found to be
2.7% in an adult study conducted in Denmark. In a study, it has
been shown that its frequency has decreased over the years,
while 4% sensitivity was detected in 1995, this rate decreased
to 2% in 2004 (31). In our study, Thiuram Mix, Formaldehyde,
and P-tert-butylphenol formaldehyde resin were the third most
common allergens. Personal products such as raincoats, boots,
shoes, gloves, balloons, pacifiers and baby bottles, rubber
bands, erasers, socks, and elastic bands on underwear, which
children frequently use in their daily lives, include Thiuram Mix.
Skincare products, hair dyes, varnishes, gums, disinfectants,
nail polishes, creams, shampoos, deodorants, skin cleansing
products contain Formaldehyde and P-tert-butylphenol form-
aldehyde resin. In a study evaluating the patch tests applied to
children and adolescents in Europe, sensitivity to metals and
neomycin was detected most frequently, while Formaldehyde,
P-tert-butylphenol formaldehyde resin, and Thiuram Mix were
not reported in children with this frequency (18). We think that
the widespread use of these products among children may in-
crease this sensitivity.

Allergic contact dermatitis localization was most frequently
detected in the hand and face (41.3% and 22.5%) in our study.
Onder et al. (12) reported ACD location in children as hand and
face (37.7% and 30.3%) similar to our study. Allergic contact
dermatitis causes serious deterioration in the quality of life of
the person, especially when it is localized on the hand and face.
Since the distribution of positive allergens in our study was
wide, stratification could not be performed, so the frequency
of allergens could not be evaluated according fo lesion local-
ization. When the test results were evaluated, it was observed
that the sensitized allergen and localization of the lesions were
consistent in the majority of the patients.

In the studies conducted, the European standard patch tfest
series, pediatric standard patch test, and TRUE test were
used as patch test panels in children (18). Frequently detect-
ed allergens are common in all three panels. Jacob et al. (32)
reported that the TRUE test can be used safely and easily in
childhood.

As aresult, Nickel is the most frequently sensitized contact aller-
gen similar to other studies. However, unlike other studies, the
sensitivity of Cl + Me- Isothiazolinone, Thiuram Mix, Formalde-
hyde, and P-tert-butylphenol formaldehyde resin was shown
at a higher rate in our study. It was thought that this situation
was due to the increase in children’s contact with more cosmet-
ics and different contact allergens in their daily lives compared
to previous years. In our study, the fact that boys were as sensi-
tive to nickel as girls, was attributed to the gradual increase in
nickel contact in boys’ daily life.

Allergic contact dermatitis and allergens that cause sensitiza-
tion are found with increasing frequency in children and the
younger age group. The awareness of physicians on this issue
should increase, and to determine the responsible allergen
with the skin patch test should be tried. Avoiding the responsi-
ble allergen will ensure the control of lesions and prevent their
recurrence, avoiding long-term use of topical steroids and thus
increasing the quality of life of patients.

Ethical Committee Approval: Ethics committee approval was received
for this study from the ethics committee of Okmeydani Training and Re-
search Hospital (2017/756).

Informed Consent: Written informed consent was obtained from all pa-
tients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - D.O.; Design - D.O.; Supervision -
D.O., EY.; Funding - D.O., E.Y.; Data Collection and/or Processing -
D.O., EY.; Analysis and/or Interpretation - D.O., E.Y.; Literature Review
- D.O., EX.; Writing - D.O., E.Y.; Critical Review - D.O., E.Y.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received
no financial support.

References

1. American Academy of Allergy, Asthma, and Immunology; Ameri-
can College of Allergy, Asthma, and Immunology. Contact derma-
titis: a practice parameter. Ann Allergy Asthma Immunol 2006; 97:
S1-38. [Crossref]

2. Kutting B, Brehler R, Traupe H. Allergic contact dermatitis in chil-
dren: strategies of prevention and risk management. Eur ] Derma-
tol 2004; 14: 80-5.

3. Lewis V), Statham BN, Chowdhury MM. Allergic contact dermati-
tis in 191 consecutively patch tested children. Contact Dermatitis
2004; 51: 155-6. [Crossref]

4. Seidenari S, Giusti F, Pepe P, Mantovani L Contact sensitization in
1094 children undergoing patch testing over a 7-year period. Pe-
diatr Dermatol 2005; 22: 1-5. [Crossref]

5.  Wbhrl S, Hemmer W, Focke M, Gétz M, Jarisch R.Patch testing in
children, adults, and the elderly: influence of age and sex on sen-
sitization patterns. Pediatr Dermatol 2003; 20: 119-23. [Crossref]

6. Heine G, Schnuch A, Uter W, Worm M: Frequency of contact allergy
in German children and adolescents patch tested between 1995
and 2002: results from the Information Network of Departments
of Dermatology and the German Contact Dermatitis Research
Group. Contact Dermatitis 2004; 51:111-7. [Crossref]

7. James WD, Rosenthal LE, Brancaccio RR, Marks |G Jr. American Acad-
emy of Dermatology Patch Testing Survey: use and effectiveness of
this procedure. ] Am Acad Dermatol 1992; 26: 991-4. [Crossref]

8. Stables G |, Forsyth A, Lever RS. Patch testing in children. Contact
Dermatitis 1996: 34: 341-4. [Crossref]

9. Rudzki E, Rebandel P. Contact dermatitis in children. Contact Der-
matitis 1996: 34: 66-7. [Crossref]

10. Wantke F, Hemmer W, Jarisch R, Gotz M. Patch test reactions in
children, adults, and the elderly. A comparative study in patients
with suspected allergic contact dermatitis. Contact Dermatitis
1996: 34: 316-9. [Crossref]

1. Johnke H, Norberg LA, Vach W, Bindslev-Jensen C, Host A, Andersen
KE. Reactivity to patch tests with nickel sulfate and fragrance mix
in infants. Contact Dermatitis 2004: 51: 141-7. [Crossref]

55


https://doi.org/10.1016/S1081-1206(10)60811-3
https://doi.org/10.1111/j.0105-1873.2004.0426i.x
https://doi.org/10.1111/j.1525-1470.2005.22100.x
https://doi.org/10.1046/j.1525-1470.2003.20204.x
https://doi.org/10.1111/j.0105-1873.2004.00411.x
https://doi.org/10.1016/0190-9622(92)70145-6
https://doi.org/10.1111/j.1600-0536.1996.tb02219.x
https://doi.org/10.1111/j.1600-0536.1996.tb02121.x
https://doi.org/10.1111/j.1600-0536.1996.tb02214.x
https://doi.org/10.1111/j.0105-1873.2004.00425.x

Yicel and Ozgeker. Contact allergen sensitivity in children with contact dermatitis

Turk Arch Pediatr 2021; 56(1): 51-6

20.

21.

22.

56

Onder M, Adisen E. Patch test results in a Turkish pediatric popula-
tion. Contact Dermatitis 2008; 58: 63-5. [Crossref]

Mortazavi H, Ehsani A, Sajjadi SS, Aghazadeh N, Arian E. Patch
testing in Iranian children with allergic contact dermatitis. BMC
Dermatol 2016; 16: 10. [Crossref]

Katsarou A, Koufou V, Armenaka M, Kalogeromitros D, Papanayo-
tou G, Vareltzidis A. Patch tests in children: a review of 14 years
experience. Contact Dermatitis 1996; 34: 70-1. [Crossref]

Jacob SE, Yang A, Herro E, et al. Contact allergens in a pediatric
population: association with atopic dermatitis and comparison
with other North American referral centers. | Clin Aesthet Dermatol
2010; 3: 29-35.

Roul S, Ducombs G, Taieb A. Usefulness of the European standard
series for patch testing in children. A 3-year single-center study of
337 patients. Contact Dermatitis 1999; 40: 232-5. [Crossref]
Seidenari S, Giusti F, Pepe P, et al. Contact sensitization in 1094
children undergoing patch testing over a 7-year period. Pediatr
Dermatol 2005; 22: 1-5. [Crossref]

Belloni Fortina A, Cooper SM, Spiewak R, et al. Patch test results
in children and adolescents across Europe. Analysis of the ESS-
CA Network 2002-2010. Pediatr Allergy Immunol 2015; 26: 446-55.
[Crossref]

Zug KA, Pham AK, Belsito DV, et al. Patch testing in children from
2005 to 2012: results from the North American contact dermatitis
group. Dermatitis 2014; 25: 345-55. [Crossref]

Goon AT, Goh CL. Patch testing of Singapore children and adoles-
cents: our experience over 18 years. Pediatr Dermatol 2006; 23:117-
20. [Crossref]

Schuttelaar MLA, Ofenloch RF, Bruze M, et al. Prevalence of con-
tact allergy to metals in the European general population with a
focus on nickel sulfate and piercings: The EDEN Fragrance Study.
Contact Dermatitis 2018; 79: 1-9. [Crossref]

Tichy M, Karlova I. Allergic contact dermatitis and changes in the
frequency of the causative allergens demonstrated with patch

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

testing in 2008-2012. Biomed Pap Med Fac Univ Palacky Olomouc
Czech Repub 2015; 159: 480-8. [Crossref]

Zafrir Y, Trattner A, Hodak E, Eldar O, Lapidoth M, Ben Amitai D.
Patch testing in Israeli children with suspected allergic contact
dermatitis: A retrospective study and literature review. Pediatr
Dermatol 2018; 35: 76-86. [Crossref]

Thyssen JP. Nickel and cobalt allergy before and after nickel regu-
lation - evaluation of a public health intervention. Contact Derma-
titis 2011; 65: 1-68. [Crossref]

Chang MW, Nakrani R. Six children with allergic contact dermati-
tis to methylisothiazolinone in wet wipes (baby wipes). Pediatrics
2014; 133: e434-8. [Crossref]

Fortina AB, Romano |, Peserico A, Eichenfield LF. Contact sensiti-
zation in very young children. ] Am Acad Dermatol 2010; 64: 772-9.
[Crossref]

Castanedo-Tardana MP, Zug KA. Methyl- isothiazolinone. Derma-
titis 2013; 24: 2-6. [Crossref]

Garcia-Gavin J, Vansina S, Kerre S, Naert A, Goossens A. Methyli-
sothiazolinone, an emerging allergen in cosmetics? Contact Der-
matitis 2010; 63: 96-101. [Crossref]

Schwensen JF, Uter W, Bruze M, Svedman C, Goossens A, Wilkinson
M. The epidemic of methylisothiazolinone: a European prospective
study. Contact Dermatitis 2017; 76: 272-9. [Crossref]

Schwensen JF, Menné T, Johansen |D, Thyssen JP. Contact allergy to
rubber accelerators remains prevalent: retrospective results from
a tertiary clinic suggesting an association with facial dermatitis. |
Eur Acad Dermatol Venereol 2016; 30: 1768-73. [Crossref]
Warshaw EM, Belsito DV, Taylor JS, et al. North American Contact
Dermatitis Group patch test results: 2009 to 2010. Dermatitis 2013;
24: 50-9. [Crossref]

Jacob SE, Herro EM, Sullivan K, Matiz C, Eichenfield L, Hamann C.
Safety and efficacy evaluation of TRUE TEST panels 1.1, 2.1, and 3.1
in children and adolescents. Dermatitis 2011; 22: 204-10. [Crossref]


https://doi.org/10.1111/j.1600-0536.2007.01171.x
https://doi.org/10.1186/s12895-016-0047-0
https://doi.org/10.1111/j.1600-0536.1996.tb02125.x
https://doi.org/10.1111/j.1600-0536.1999.tb06054.x
https://doi.org/10.1111/j.1525-1470.2005.22100.x
https://doi.org/10.1111/pai.12397
https://doi.org/10.1097/DER.0000000000000083
https://doi.org/10.1111/j.1525-1470.2006.00193.x
https://doi.org/10.1111/cod.12983
https://doi.org/10.5507/bp.2014.022
https://doi.org/10.1111/pde.13333
https://doi.org/10.1111/j.1600-0536.2011.01957.x
https://doi.org/10.1542/peds.2013-1453
https://doi.org/10.1016/j.jaad.2010.07.030
https://doi.org/10.1097/DER.0b013e31827edc73
https://doi.org/10.1111/j.1600-0536.2010.01754.x
https://doi.org/10.1111/cod.12733
https://doi.org/10.1111/jdv.13684
https://doi.org/10.1097/DER.0b013e3182819c51
https://doi.org/10.2310/6620.2011.11011

