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ABSTRACT

Allergic contact dermatitis (ACD) in children, until recently, was considered rare. ACD was
considered as a disorder of the adult population and children were thought to be spared due
to a lack of exposure to potential allergens and an immature immune system. Prevalence
of ACD to even the most common allergens in children, like poison ivy and parthenium, is
relatively rare as compared to adults. However, there is now growing evidence of contact
sensitization of the pediatric population, and it begins right from early childhood, including
1-week-old neonates. Vaccinations, piercing, topical medicaments and cosmetics in younger
patients are potential exposures for sensitization. Nickel is the most common sensitizer in
almost all studies pertaining to pediatric contact dermatitis. Other common allergens reported
are cobalt, fragrance mix, rubber, lanolin, thiomersol, neomycin, gold, mercapto mix, balsum
of Peru and colophony. Different factors like age, sex, atopy, social and cultural practices,
habit of parents and caregivers and geographic changes affect the patterns of ACD and their
variable clinical presentation. Patch testing should be considered not only in children with
lesions of a morphology suggestive of ACD, but in any child with dermatitis that is difficult

to control.
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INTRODUCTION

Allergic contact dermatitis (ACD) in children, until
recently, was considered rare.*? ACD was considered
as a disorder of the adult population and children
were thought to be spared due to a lack of exposure
to potential allergens and an immature immune
system. Prevalence of ACD to even the most common
allergens in children, like poison ivy and parthenium,
is relatively rare as compared to adults.”’ However,
there is now growing evidence of contact sensitization
of the pediatric population, and it begins right from
early childhood, including 1-week-old neonates."
Vaccinations, piercing, topical medicaments and
cosmetics in younger patients are potential exposures
for sensitization.!! The pattern of allergen exposure
and patch test results may vary over time.'? The
reported rates of positive patch test in various series
in children with suspected ACD ranges from 32.6% to
679%.1°1% This broad range could be due to different
age groups, methods and different antigens tested in
various studies.

The consequences of undiagnosed and untreated ACD

in children and in their family can be severe. Loss of
sleep due to uncontrolled itching, absence at school,
feeling of inferiority among the peer groups and
irritability can be found in children suffering from
chronic severe dermatitis.[*®

EPIDEMIOLOGY

It is important to be aware of the frequency of contact
dermatitis in children. Otherwise, dermatitis in
children is often classified as atopic or endogenous in
origin. To study the frequency of ACD in children, one
should be cautious as the prevalence of positive patch
tests in population-based studies is different from the
prevalence of ACD (positive patch test with clinical
correlation) in patients referred for patch testing.'¥]
Among children with suspected contact dermatitis
referred for patch testing, positive patch test rates have
ranged from 14% to 70%. Of these, about 56-93% have
been thought of current relevance.l'*'*"1 In contrast,
there are some population-based patch test studies of
unselected pediatric patients (sample size 85-1,146
patients per study), where positive patch test rates
ranged from 13% to 249%, significantly lower than the
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rates seen in patients selected for suspected contact
dermatitis.">?2% The largest of these studies, which
also provides specific relevance information, found
the prevalence of past or current relevant reactions to
be 7%, with a higher risk seen in females.!*® The most
common sensitizers were nickel (8.6%, relevance 69%)
and fragrance mix (1.8%, relevance 29%).*! Another
difference among various studies is accepting macular
erythema as a positive test. For example, macular type
of reactions represented 29% of all relevant positive
patch tests in the study by Hammmonds et al.!! In
other studies, macular erythema was not consistently
regarded as a positive test.

There is no published data of childhood ACD from
Indian population as far as ascertained. However, an
unpublished data from AIIMS, New Delhi, found 16
children below 20 years age suspected to have ACD
among 440 patients (2.96%) referred for patch testing.
Eight children (50%) had positive patch tests, the
most common sensitizer being nickel (seven patients),
followed by fragrance mix (three patients) and paraben
mix, potassium dichromate, cobalt and formaldehyde
(one each).

COMMON ALLERGENS IN CHILDREN

Nickel is the most common sensitizer in almost all
studies pertaining to pediatric contact dermatitis.
Other common allergens [Table 1] reported are
cobalt, fragrance mix, rubber, lanolin, thiomersol,
neomycin, gold, mercapto mix, balsum of Peru and
colophony.#10.14.17.18.2425] Pattern of ACD in children is
changing over time. For example, contact dermatitis
to the toxicodendron family was more common than
nickel or rubber in the United States about a decade
ago, but now nickel positivity has exceeded others.™

PATCH TESTING IN CHILDREN

Patch testing has been restricted previously in the
children because of the technical difficulty with
their small physical size and the belief that irritant
reactions dominate in children, leading to extensive
false-positive results.”” Jacob et al. and Johnke et al.
raised questions about the reliability of the adult patch
test methodology used in the pediatric population. 267!
Johnke et al. suggested that infants may need lower
nickel concentrations for testing.”)

about the need of

However, Storrs?® studied
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adjustments in the method of patch testing in
children as opposed to adults and concluded that
standard methods used in adults are safe as well as
reliable in children,® although individualization of
test battery according to local and temporal needs
may be desirable. Children’s small backs may require
sequential patch test applications to test all potentially
important allergens. Similarly, Mortz and Andersen
reviewed 17 studies of a total of 5,728 children and
confirmed the general opinion that children can be
patch tested with the same concentrations as adults.!?”
This concept has also been supported by other
groups.?” Authors agree with the view that similar
patch test concentrations as adults can be used till
the time specific recommendations for the pediatric
population are available.

FACTORS AFFECTING THE PREVALENCE AND PATTERNS
OF CONTACT SENSITIZATION IN CHILDREN

Different factors like age, sex, atopy, social and
cultural practices, habit of parents and caregivers and
geographic changes affect the patterns of ACD and
their variable clinical presentation.

Effect of age difference

There is no consensus among different studies
regarding the effect of age on the incidence of ACD
in children.¥ A few studies noted an early peak in
prevalence in children under the age of 3 years, [
while others found a generally increasing prevalence
through adolescence.®?431-34 Another author found no
significant differences between different age groups
(3-10, 11-15, 16-18 years) in their study, although
there was a trend in the males to have fewer positive
reactions with increasing age (P = 0.18).[Y Similarly,
no change by age was reported by Beattie et al.®!

Regarding reaction to a specific allergen, nickel showed
the most frequent and relevant positive reactions in the
very young group (<5 years) in the North American
Contact Dermatitis Group (NACDG) study, while lanolin
yielded positive reactions more frequently in children
aged between 6 and 12 years (P <0.01).* Hammonds
et al. reported nickel allergy to be more common in the
younger patients and gold allergy in female patients.!"
But, Beattie et al. reported that most nickel allergic
children were older in their study (median age, 13.5
years; range, 10.2—-15.0 years).!

Fisher reported a 1-week-old infant with a strongly
positive patch test reaction to epoxy resin, manifesting
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Table 1: Sensitizers in children in different series

Authors Study No. of Total positive Ni FM PTBF MM CM MBT TM Others
peroid children (%) (%) (%) (%) (%) (%) (%) (%)
Stables et al.¥! 1979-93 92 32.6 10.9 6.5 2.2 2.2
(UK)
Katsarou® 1980-93 232 435 16.3 7.3 3.8 3 1.7 0.4
(Greece)
Sevila et al.®® 1982-91 272 37 12 2.9 1.5 22 2.6
(Spain)
Ayala et al.l" 1989-90 323 35.3 12.4 1.8 1.5 0.93 1.86 0.93
(Italy)
Manzini et al.® 1988-94 670 42 7.8 5.5 2.38 0.8 0.74
(Italy)
Brasch et al.® 1990-95 416 40.8 15.9 8.2
(Germany)
Shah et al.l"¥ 1991-95 83 49 14.5 7.2 24
(UK)
Romageuera 1992-97 141 50 19.1 4.2 2.8 2.8 4.2 2.8 4.2
et al.®d (Spain)
Roul et al.% 1995-97 337 67 23.7 9.5 23 3.6 2 1
(France)
Beattie et al.l¥ 1999-2002 114 54 20 7.2 0 5.4 3.6 4.6 1.8 Cobalt (5.45%),
(UK) lanolin (4.5%),
rubber (10%)
Jacob et al.l'! 2001-6 65 50 17.5 6.3 - - - - -
(USA)
NACDG®% 2001-4 391 51.2 26 4.1 Co (12.4%),
(USA) thiomersol (2.1%),
neomycin (4.4%),
gold (3.6%),
quaternium (3.6%)
Clayton et al?%  1995-2004 500 27 (61% 33 18 8.0 Co (11%), balsum of
(UK) relevant) Peru (8%)
Vozmedian and  1990-2000 96 52% 18 Thiomersol (21%),
Hital' (Spain) Hg (19%), Co 6/96,
colophony 4/96
Heine et al.l'® 1995-2002 2,460 52.6% in Thiomersol
(Germany) children, 49.7% 18.2%, benzoyl
adolescents peroxide 16.5%,
phenylmercuric
acetate 13.1%,
gentamicin 12.5%,
ammmoniated
mercury 35.3%
Hammonds 2000-6 136 61/136 (48.9%) 26 48 Co (20%), gold
et al.l(USA) positive (12%), thiomersol

(7%), benzalkonium
chloride (6.3%),
neomycin (4.8%), K
dichromate (4.8%)

Ni: Nickel, FM: Fragrance mix, PTBF: Para tertiary butyl phenol, MM: Mercapto mix, CM: Carba mix, MBT: Mercaptobenzothiazole, TM: Thiuram mix, Co: Cobalt

as band-like dermatitis above the wrist because of a
vinyl band that was made of an epoxy resin.** It is
possible to sensitize the newborn to poison ivy, and
the sensitization rate increases with age."

Sex
Significantly more girls (19.4%; 95% CI, 16.3-22.7%)
than boys (10.3%; 95% CI, 7.8-13.2%) had more
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positive tests (P = 0.001) in the study by Mortz et al.!**
They also noticed that girls were more sensitized than
boys to nickel, whereas no sex difference was found for
other allergens. Clayton et al. also found girls to have
a higher patch test positivity rate (odds ratio, 0.62;
95% CI, 0.41-0.95; P = 0.029).1*¥ However, in a large
study of 1,094 children aged between 7 months and
12 years, the percentage of sensitized subjects did not
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show significant variations according to their sex.™?
Other studies share similar results.'®'%22 ACD to
cosmetics is also more common in teenage girls.

Geographical variations

There are large variations in the patterns of childhood
ACD reported from different countries.?! For example,
rhus was found to be the most common allergen in
North California, but it is not seen in Europe, where
these plants are not found. Mercurial compounds were
the most common allergens in France while nickel,
chromate and rubber were common in the Danish
study. A Spanish study showed nickel, formaldehyde,
neomycin and rubber as being the predominant
allergens, which was different from that reported
in the Polish study (nickel, cobalt, paraphenylene
diamine, mercurial compounds and fragrance).*
Unpublished data from AIIMS, New Delhi, found
nickel to be the most common sensitizer in children
followed by fragrance mix. Contact dermatitis could
be a very common occupational hazard in India, as
about 44 million children work and as many as 25,000
children are involved in the footwear and carpet
industry and thus are exposed to various allergens like
leather, rubber, formaldehyde and tanning, processing
or dyeing agents.% It is understood that children with
ACD in the work place have poor access to health care,
resulting in a low prevalence in reports from India.

Occurrence of irritant reactions during patch testing
Irritant reactions in children are as common as in
adults.*®?1 The most common irritants include
benzalkonium chloride (1.53%), cobalt (1.29%),
cocamidopropyl betaine (0.52%) and nickel sulfate
(0.51%).129

Role of atopy

In India, the prevalence of atopic dermatitis ranges
between 10% and 15.6%.5”1 While the association of
the atopic diathesis triad (atopic skin disease, asthma
and rhinitis) with a familial tendency is well accepted,
the interaction between ACD and atopic dermatitis is
still not clear."*%! Atopic dermatitis is associated with
a higher rate of contact allergy and irritancy due to
disturbed barrier function, which may be wrongly
interpreted as delayed hypersensitivity. It is possible
therefore that the very high incidence of ACD in
children reported by some authors, like the study by
Roul et al., was a result of the very high number of
atopics in their subjects (76%).°"! However, the rate
of positive patch tests in atopics and non-atopics was
similar. And, other workers have also reported that
the rate of positive results in atopics is either similar

Pediatric contact dermatitis

or, in fact, lower than that in non-atopics. This might
be due to difficulty in diagnosing contact allergy
on a background of atopic dermatitis or due to less-
stringent selection.®122%29381 Moreover, atopic eczema
may be an important risk factor for the development
of ACD in children rather than in adults. In the study
by the NACDG, of those with a reactive patch test,
children (34.0%) were more likely than adults (11.2%)
to have a final diagnosis that included atopic eczema.
ACD to nickel and Kathon CG was more frequent in
atopic children in the study by Seidenari et al.'?

ATOPIC PATCH TESTING

Krupashankar et al. used a variant method of patch
testing in 75 children with atopic dermatitis.* Prick
test allergens were applied to the back and reading was
performed after 48 and 72 h. Positive reactions were seen
in 47% of the children; parthenium accounted for 42%
of these. The antigens used were dust mites, D. farinae
and D. pteronyssinus, pollens of Cynodon dactylon and
Parthenium hysterophorus, foods like rice, wheat, milk,
egg and dog and cat epithelia. Interestingly, among 15
parthenium atopic patch test-positive subjects, eight
subjects were also tested with the Indian Standard
Series and, of these, six subjects showed a positive
reaction to parthenium (delayed hypersensitivity).
They concluded that epicutaneous application of prick
test antigen on intact skin can produce a reaction.%

COMPARISON WITH THE ADULT POPULATION

There are few studies which compare specific allergen
frequencies in the pediatric and adult populations. The
frequency of at least one positive patch test in children
and adults was similar in the study by NACDG.?"
Individual allergens that were statistically more
frequent in children in that study included nickel (P
< 0.001), cobalt chloride (P < 0.001) and thimerosal
(P < 0.01), whereas those that were significantly less
frequent in the pediatric compared with the adult
populations included neomycin sulfate (P < 0.05),
fragrance mix (P < 0.002), balsam of Peru (Myroxylon
pereirae) (P < 0.001) and quaternium 15 (P < 0.001).12%

DERMATITIS OF SPECIFIC PARTS OF THE BODY AND
CORRELATION WITH ALLERGENS

Only few studies differentiate the results of positive
patch testing according to the site of dermatitis. Nickel
remains the most frequent cause of ACD at any regional
site [Table 2]. Seidenari et al. found that a facial
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Table 2: Correlation of sites of dermatitis and sensitizers in children

Specific dermatitis Reference  No. of children No. (%) positivity Specific allergens found positive

Hand dermatitis 3 17 12 (71%) Nickel 5%, cobalt 2%, K dichromate 1%, thiuram mix 1%,
PPD 1%, vehicles 4%

Hand dermatitis 12 22.6% Ni 26%, neomycin 14.5%, wool alc 28%, propolis 28.8%,
kathon CG 15.2%, K dichromate 31.5%

Foot dermatitis 3 12 5 Mercapto mix 2%, MBT 2%, shoe 1%, PPD 1%, Ni 1%,
Co 1%

Foot dermatitis 12 7.3% Ni 5.8%, neomycin 6.2%, wool alc 6.3%, propolis 13.4%,
kathon CG 4.3%, K dichromate 23.6%

Hand and foot dermatitis 3 3 3 Wool alcohol 1%, fragrance mix and amerchol 1%,
mercapto mix and MBT 1%

Eyelid dermatitis 3 7 6 (86%) Ni 3%, Co 1%, fragrance mix and amerchol 2%, sorbitan
sesquioleate 1%, balsam of Peru 1%

Face 3 3 1 Ni 1%

Face 12 24.7% Ni 30.2%, neomycin 29.8%, wool alc 28.8%, propolis
40.3%, kathon CG 23.9%, K dichromate 18.4%

Trunk 12 15% Ni 22.6%, neomycin 9%, wool alc 23.4%, propolis 19.2%,

kathon CG 19.5%, K dichromate 21%

Ni: Nickel, Co: Cobalt, MBT: Mercaptobenzothiazole, PPD: Para phenylene diamine, K dichromate: Potassium dichromate

dermatitis prevailed in children positive to propolis,
whereas the neck and the feet were more frequently
involved in patients sensitized to Kathon CG and
potassium dichromate, respectively. The flexural
areas of the limbs were affected in children allergic
to nickel and Kathon CG significantly more often than
in neomycin-positive patients.["?! Beattie et al. found
nickel, cobalt, potassium dichromate, thiuram mix,
paraphenylene diamine (PPD) and vehicles to be the
most common sensitizers on hands, while mercapto
mix, mercaptobenzothiazole (MBT) and PPD were
more common in cases of ACD involving the feet. They
also reported nickel, fragrance mix, amerchol, sorbitan
sesquioleate and balsam of Peru to cause dermatitis on
the eyelids.® The face, hands and feet were the most
common sites involved in ACD in children at AIIMS,
New Delhi. Nickel and fragrance mix were common
sensitizers on the face while nickel, chromate and
cobalt were more common on the hands and feet
(Unpublished data). Brar et al. studied the clinical
profile of forefoot eczema in 42 Indian children and
found that a majority of the patients (62%) were below
the age of 20 years. Patch testing was performed in
19 (45.2) of the patients and three (15.7%) showed
sensitivity to nickel, while two (10.5%) each showed
sensitivity to gentamicin and framycetin.[*"

COMMON PRESENTATIONS OF ACD IN CHILDREN

Allergens of particular importance to children include
paraphenylene diamine, tosylamide formaldehyde
resin and nickel. Nickel sensitivity is derived from
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ear piercing, use of bracelets, necklaces, rings and
metallic zipper containing nickel.?*! Many of the
nickel reactions could be false-positives. Therefore, it
is important to exclude all irritant reactions to nickel.
Beattie et al. regarded only those reactions of grade
3 or more to be significant unless there was a clear
history of reaction.® The authors attributed increase
in ACD to nickel in children over the past decade to a
trend for body piercing in teenagers over the last few
years. They also found a greater incidence of allergy to
rubber products than others, not only in those children
who had foot dermatitis but also in children with
atopic dermatitis or dermatitis elsewhere who were in
contact with other rubber-containing products, mainly
sports equipment.®! A characteristic pattern of ACD to
rubber compounds around the proximal thighs and
waistline associated with the use of disposable napkins
has been described as “Holster sign.”#21 Thiuram and
carbamates used during the vulcanization process
are more commonly implicated in patients with a
history of contact dermatitis to gloves or balloons,
while mercaptobenzothiazole and mercapto mix
are found in “havier” rubber used in shoes. Shoe
dermatitis presents as pruritic papular and oozy
rash on the dorsum of toes, extending onto the feet
and sparing the toewebs. It should be differentiated
from juvenile contact dermatitis, which is a more
common dermatosis in children.?! Chromates used
in the tanning process are also important allergens in
leather shoes. Seidenari et al. suspected a high rate
of contact sensitization to disperse dyes in childhood
because of the wide employment of synthetic fibers
in children’s garments."” PPD, which is used in
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Table 3: Important points in history in children with suspected
ACD

« Baseline demographics (i.e., age, gender)
» Past medical history (atopy, asthma, hay fever, etc.)
* Treatment history (topical and systemic)

« Personal hygiene and personal environment (i.e., soap, diaper
wipes, bubble bath, socks, shoes, school uniform including
color)

* Environment at child’s school day care (i.e., sleep mats,
cleansers)

» Parents’ and caregivers’ personal hygiene products
* Home environment (room contents)
* Child’s hobbies (i.e., painting, drawing, bicycling)

*  Whether child is working part time? Exposure to allergens in
work place

permanent hair dyes and black henna, photographic
developing agent, azo dyes, antioxidants and in rubber
vulcanization, causes the majority of cases of contact
dermatitis reported in children with black henna
tattoos.B* The fashion of temporary henna tattoos
in children should be discouraged because of the
serious consequences of sensitization to PPD in the
future.’* Other common cosmetics implicated in
childhood ACD include deodorants, nail lacquers,
lipsticks and eye makeup products. The development
of an allergy to thimerosal is likely a result of routine
vaccination.?

Important demographic and environmental history
to be gathered in children with suspected ACD is
summarized in Table 3.1%

CONCLUSIONS

Patch testing should be considered not only in children
with lesions of a morphology suggestive of ACD, but in
any child with dermatitis that is difficult to control.?®!
Clayton et al. observed no statistical difference in the
relationship between the site of primary dermatosis
and a positive patch test result.?* The pattern of
the presenting dermatitis in children should not
determine referral for patch testing. However, a
suspect localization of skin lesions may be one of the
indications for patch testing.

Prevalence rates for any one allergen change all the
time. Patch testing to the standard series, medicaments
and own products should detect most cases of ACD
in children.®’ However, development of a pediatric
screening series of allergens needs to be performed
locally.

Pediatric contact dermatitis

Lastly, it is important to remember that “there is only a
partial concordance between a positive patch test and
ACD.”20.281 A positive patch test does not necessarily
prove the presence of ACD; the determination of
relevance is equally essential. For example, in a group
of 304 infants tested to nickel and fragrance mix
twice at 12 and 18 months, 26 children (8.6%) were
nickel positive, but clinical relevance was found in
only one child.?” This failure to determine relevance
is often seen in studies of ACD in both adults and
children.??® This makes ascertaining the actual
prevalence of clinical ACD in children difficult to
determine. The authors’ experience suggests that
patch test that persist at the 72- or 96-h readings give
better correlation and are more relevant.
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