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Contact Dermatitis 
in Children

Domenico Bonamonte, Caterina Foti, 
Giulia Gullo and Gianni Angelini

An irritant contact dermatitis to plastic hos-
pital identification bracelets in the newborn has 
also been described [6].

18.1.1  Perianal Dermatitis of the 
Newborn

The incidence of this condition ranges from 
5 to 20%, being higher in newborns fed with 
cow’s milk formula than with mother’s milk 
[7–9]. The attribution of this difference to a 
higher fecal pH in formula-fed infants [8] has 
not been confirmed [9]. Although the precise 
cause remains unknown it is likely that perianal 
eczematous eruptions are an irritant response to 
fecal constituents, although clearly individual 
 susceptibility also plays a role.

In the majority of cases the affliction appears 
in the first 8 days of life. The erythema, of vari-
able intensity, extends for about 2–4 cm around 
the anus; in more severe forms it is associated 
with edema and erosions. It resolves spontane-
ously in 1–2 months. It may be associated with 
napkin dermatitis.

18.1.2  Irritant Contact Dermatitis  
of the Napkin Area

Irritant contact dermatitis in the napkin area 
(neither the term “napkin dermatitis”, used to 

© Springer Nature Switzerland AG 2021 
G. Angelini et al. (eds.), Clinical Contact Dermatitis, https://doi.org/10.1007/978-3-030-49332-5_18

From the moment of birth, children’s skin is 
exposed to numerous environmental stimuli and 
can therefore be affected by a number of differ-
ent clinical pictures of contact dermatitis [1–5].

18.1  Contact Irritation

Indeed, in children, and in particular in new-
borns, the skin is particularly sensitive to 
irritants. Factors that contribute to the high inci-
dence of primary irritant reactions include the 
wide use of topical antiseptics, the prolonged 
skin contact with feces and urine, and the fre-
quent occlusion conditions. The most common 
clinical patterns of primary irritant contact der-
matitis are perianal dermatitis, dermatitis of the 
napkin area, and perioral dermatitis.
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erythema does arise when the skin is previously 
abraded [12]. Therefore, ammonia can aggravate 
the eruption when the skin integrity is impaired.

The urinary pH may have a role, not due to a 
direct effect on the skin but due to the increased 
action of fecal proteases that accompanies the 
higher pH values [15]. Ureases, produced by 
various fecal bacteria, increase the pH in the 
presence of urine, which would explain the 
observation that babies fed cow’s milk are more 
prone to dermatitis than breastfed babies, since 
the feces of the former babies are more easily 
colonized by bacteria producing ureases [17]. 
Finally, urine seems to increase the transdermic 
permeability to a greater extent than plain water 
does [15].

Feces have an irritant action on the skin due 
to their enzymes content, produced by various 
bacteria [18, 19]. The irritant effect of these 
enzymes is reinforced by other factors such as 
the altered barrier function and high pH.

Additionally, there is still widespread use of 
liquid soaps [20] and talcum powder, both of 
which can increase the risk of irritant dermatitis.

Quantitative studies have demonstrated that 
the bacterial flora isolated in children with irri-
tant contact dermatitis of the napkin area is no 
different from those isolated in the same area in 
healthy children [13, 21]. It has also been shown 
that the type of dermatitis of the napkin area 
does not affect the bacterial flora [22].

Instead, an etiological role of Candida albi-
cans, isolated in most cases of dermatitis of the 
napkin area but only rarely in the same area in 
healthy children, is much more likely [13, 21, 
23]. There is also a correlation between the 
severity of the dermatitis and fecal levels of C. 
albicans [11]. However, the role of C. albicans is 
complicated by the issue of the relation between 
dermatitis of the napkin area and candidosis in 
the same area. According to most authors, the 
latter may be considered a complication of the 
former. Experimental maceration of the skin 
by occlusion is a requisite in order to achieve 
engraftment of C. albicans [24], and this fungus 
can colonize the skin affected by dermatitis of 
the napkin area when it is present in the feces.

refer to any pathological process occurring 
in this zone, nor the term “diaper dermatitis”, 
referred to the causal factor alone, are to be 
taken as synonyms) is linked to various factors 
whose relative importance and combination 
type can vary in each case [10–13]. However, 
it rarely occurs except when diapers are being 
used and there is some degree of urinary or fecal 
incontinence.

18.1.2.1  Etiology
One factor that has a role in the etiology of the 
complaint is friction between the skin and the 
diaper. In fact, the sites most affected are those 
where there is the greatest friction, namely the 
internal surface of the thighs and convex surface 
of the genitals and buttocks. It is very likely the 
friction that causes the initial alterations of the 
stratum corneum.

Maceration of the corneum in damp condi-
tions is an important predisposing factor. Damp 
conditions make the skin more fragile and 
increase the skin susceptibility to friction dam-
age. Thus, the simple combination of friction 
and damp may be responsible for many mild 
cases of irritant contact dermatitis in the diaper 
zone. Moreover, the barrier function is altered 
when the skin is damp, increasing the transepi-
dermic permeability and so making the skin 
more prone to irritation [12, 14, 15]. In any case, 
in itself, prolonged skin occlusion can produce 
erythema, especially if the site is continually 
damp [16].

The presumed role of ammonia, produced 
through bacterial degradation of urinary urea, 
as an important causal factor is no longer sup-
ported, since the ammonia levels present in 
diapers in the morning and the presence of 
 urea-degrading bacteria are not different in 
babies with or without primary irritant dermati-
tis of the napkin area [12, 13]. The bacteria iso-
lated in affected babies do not release ammonia 
faster or in greater quantities than in healthy 
babies. Moreover, it has been shown that differ-
ent concentrations of ammonia in the urine do 
not cause significant erythema when applied in 
occlusion for 24 hours on babies’ skin, whereas 
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Importance has often been attributed to deter-
gents and antiseptics used to wash diapers, in 
the onset or increased severity of the complaint. 
However, the rinsing action of modern wash-
ing machines makes persistence of sufficient 
quantities of these substances on diapers as to 
cause problems an unlikely event. Moreover, the 
observation of the dermatitis also when dispos-
able diapers are used implies that such factors 
do not have a significant role.

The use of broad-spectrum antibiotics in 
infants seems to increase the incidence of irri-
tant dermatitis of the napkin area [25], in par-
allel with increased values of C. albicans at the 
level of the rectum and skin in these infants.

In short, the precise etiology of the dermati-
tis is still unknown. Friction and maceration are 
important predisposing factors. Proteolytic and 
lipolytic enzymes have an irritant action, above 
all when the barrier function is impaired and 
the environment is characterized by a high pH. 
The increased pH is linked to the action of fecal 

ureases on the urine and to the newborn’s diet. 
When present in the feces, C. albicans aggra-
vates the complaint.

18.1.2.2  Clinical Features
Irritant contact dermatitis of the napkin area 
does not generally manifest before the third 
week of life. It most often starts between the 
third and the twelfth week, showing a peak 
between the seventh and twelfth week.

The incidence of the complaint is not known 
but very probably it is rarer than in the past, 
due to the generalized use nowadays of dispos-
able diapers, even if about 50% of infants are 
affected to some extent in some moment of their 
infancy [11]. Both sexes and all races develop 
the complaint.

The most common clinical form is erythema 
of the convex surfaces in direct contact with the 
diaper: the buttocks, genitalia, lower abdomen, 
pubic area, and upper thighs (Figs. 18.1, 18.2, 
18.3, and 18.4). The groin folds are generally 

Fig. 18.1  Contact dermatitis of the napkin area
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Fig. 18.2  Contact dermatitis of the napkin area

Fig. 18.3  Contact dermatitis of the napkin area with erythema of the convex surfaces
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spared. In some cases, the eruption is confined 
to the diaper margins and brought on by skin 
friction or prolonged contact with clothing at the 
edges of the diaper.

Another described pattern is a localized erup-
tion at the lateral areas of the upper thighs and 
buttocks, bilaterally or more often unilaterally, 
affecting the areas in direct contact with the 
bands that fasten the diaper [26, 27]. This effect 
could be due to irritation, but could also be an 
effect of contact sensitization to rubber or glue 
chemicals [28].

In acute forms, the erythema has a glazed 
appearance and is followed by epidermic 
detachment. Long-lasting cases present fine des-
quamation. A post-inflammatory hypopigmen-
tation can persist in racially pigmented infants. 
Occasionally, the picture is of vesico-erosive 
type, evolving to superficial rounded ulcera-
tive lesions with raised crater-like margins. 
Involvement of the genitals can lead to dysuria, 
or to acute urine retention in male newborns, 
severely affecting the gland.

Another clinical variant is intense erythema 
affecting the deepest parts of the folds, with 

clear, scaly margins along which small pus-
tules are evident. The latter are scattered also 
in the peripheral zones of the erythema (satel-
lite lesions). The eruption is associated with a 
remarkable proliferation of C. albicans, present 
also in the feces.

A less common clinical variant is psoriasi-
form erythematous lesions with fairly adherent 
desquamation, of micaceous type. The eruption 
(commonly termed napkin psoriasis) features 
an acute onset and rapid spread [29]. It has been 
noted that children with this clinical variant have 
a greater risk of onset of true psoriasis already in 
childhood or later as adults [30–33].

The herpetiform clinical variant is very 
rare; it shows vesico-pustulous erosive lesions 
(similar to those of herpes simplex) [34], and 
superimposed gluteal granulomas, due to the 
prolonged use of topical corticosteroids.

The eruption can also affect distant sites, 
such as the lateral faces of the thighs, inter-
nal faces of the knees and heels, especially if 
particularly occlusive plastic diapers are used. 
In some cases an acute disseminated eruption 
with no apparent cause is observed: the clinical 

Fig. 18.4  Contact dermatitis of the napkin area with erythema of the convex surfaces
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aspect is of nummular lesions of the trunk and 
confluent erythematous-squamous areas at the 
axillae and the neck.

Irritant dermatitis of the napkin area can also 
be the first sign of atopic dermatitis or of child-
hood seborrhoeic dermatitis. The histological 
picture is generally of a primary irritant derma-
titis, with epidermal spongiosis and mild inflam-
matory changes in the dermis.

As regards the prognosis, primary irritant 
napkin dermatitis nearly always responds to 
treatment and resolves when diapers are no 
longer used. However, the complaint may be the 
first sign of susceptibility to a chronic dermati-
tis, such as atopic dermatitis or psoriasis.

18.1.2.3  Differential Diagnosis
In the second week of life the diaper zone can be 
affected by a rash featuring confluent erythema-
tous patches with distinct margins. The borders 
of these lesions present desquamation or pus-
tules, and around them there are usually satellite 
pustules. This clinical picture, together with oral 
candidosis, is typical of neonatal candidiasis, 
an infection transmitted to the newborn at birth. 
Differential diagnosis of this rash must be made 
with a Candida infection superimposed on der-
matitis of the napkin area.

In cases of primary irritant napkin derma-
titis resistant to suitable treatment, differential 
diagnosis with a zinc deficiency should be taken 
into account, especially in cases of premature 
birth. Even if plasma levels of zinc are normal 
this does not exclude the diagnosis. A zinc defi-
ciency is normally associated with involvement 
of the perioral zones, erosive paronychia and 
lesions of the palmar creases of the hands.

One of the most frequent clinical pictures 
of Langerhans’ cell histiocytosis in children is 
intertrigo, that appears during the first weeks 
of life. Initially, the eruption presents as small 
yellowish papules, that tend to become con-
fluent and ulcerate. The scalp is almost always 
involved, and in particular the retroauricular 
folds.

It is also possible to observe, albeit only 
occasionally, dermatophyte infections of the 

napkin zone. The clinical aspect, that may be 
modified by topical corticosteroid treatment, 
may be difficult to distinguish, at differential 
diagnosis, from a postprimary irritation of the 
same site.

18.1.2.4  Treatment
In each case the individual etiological factors 
must be analysed. Particular attention should 
be paid to the diapers. The use of good quality 
disposable diapers, particularly those containing 
absorbent gelling materials, yields a lower inci-
dence of dermatitis than the traditional wash-
able cotton diapers [11, 35–37]. The gels absorb 
about 80 times their own weight of water: this 
reduces the skin wetting and hence maceration 
[38]. With this type of diapers the skin pH val-
ues remain within normal range [35]. Highly 
absorbent diapers with added “breathable” 
microporus film membranes reduce the preva-
lence of C. albicans and the incidence of der-
matitis [39]. Moreover, the use of diapers whose 
internal layer is impregnated with an emollient, 
usually white soft paraffin, reduces the severity 
of the dermatitis [39].

Frequent changing of diapers is essential, 
especially after defecation. The use of antisep-
tic solutions before washing cotton diapers is 
a common and adequate measure: quaternary 
ammonium compounds are the best choice, 
and benzalkonium chloride is perhaps the one 
most commonly used. Machine washing is most 
appropriate but “biological” detergents should 
not be used. Drying diapers outside in the sun 
makes them stiff and should be avoided.

Care of the skin should be scrupulously car-
ried out at each diaper change. If the diaper is 
dry a water-repellent emollient like white paraf-
fin can be used. If wet, then the skin should be 
washed with water and an emollient milk, dried 
and then treated with the water-repellent cream. 
This must be done very gently, with minimum 
friction. The use of talcum powder and other 
non prescription preparations should be discour-
aged. Topical corticosteroids are useful, pref-
erentially 1% hydrocortisone in an ointment 
base, to be applied twice a day after the bath. 
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However, it should be remembered that they will 
have a greater power of absorption in occlusion. 
It is important to bear in mind that in male new-
borns it is possible that corticosteroids absorp-
tion may interfere with the descent of the testes 
[40]. A superimposed Candida infection must be 
treated with topical antimycotics.

18.1.3  Contact Cheilitis and Perioral 
Dermatitis

These complaints, linked to irritant contact with 
foods (citrus fruits, tomato, fish), can develop 
above all in the first 2–3 years of life in both 
atopic and non atopic subjects. The irritation can 
also be induced by saliva, especially if the child 
continually licks the lips and surrounding skin 
(“lick eczema”) (Figs. 18.5, 18.6, 18.7, 18.8, and 
18.9). If objects are sucked on, this may be the 
cause of perioral dermatitis among infants and 

very small children [5]. Erythema, desquama-
tion and dry skin are associated with character-
istic burning, pricking sensations, pruritus and 
tingling.

18.2  Contact Allergy

Contact sensitization and allergic contact derma-
titis are common in children and more frequent 
than was previously believed [1–5, 41–64]. In 
the past, allergic contact dermatitis was consid-
ered rare in children on two grounds: that there 
might be reduced exposure to allergens and that 
the child’s immune system could be less sus-
ceptible to contact allergens. Various studies in 
more recent years have demonstrated that the 
incidence of contact allergy in children increases 
with age, while the percentage of positive reac-
tions to patch tests ranges very widely, from 
25.2 to 95.6% [41–64]. This great variation is 
likely due to differences in study design, patient 

Fig. 18.5  Irritant contact cheilitis and perioral dermatitis induced by saliva
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Fig. 18.6  Irritant contact cheilitis and perioral dermatitis induced by saliva

Fig. 18.7  “Lick eczema”
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selection, and patch test methodology. Reports 
in literature also show that allergic contact der-
matitis accounts for up to 20% of all types of 
dermatitis in children [43, 64].

18.2.1  Clinical Features

As regards gender differences, although some 
authors have reported a comparable incidence 
in males and females [51, 65, 66], others have 
observed a higher frequency in females [67], 
especially in view of the problem of nickel allergy 
in the population over the age of 12 years [50, 53].

As to age, in fact, most studies have dem-
onstrated an increased frequency of contact 

sensitization with age, related to the increased 
exposure to environmental allergens. This also 
applies to the development of multiple sensi-
tivities [48]. Contact allergy seems to be rarer 
in the first months of life, as also demonstrated 
in experimental studies. Sensitization to penta-
decylcatechol was obtained in 44% of children 
below 1 year of age, in about 58% between 1 
and 3 years old, and in 87% of children between 
4 and 8 years old [68]. Cases of allergic contact 
dermatitis are also been reported in newborns 
between 1 week and 7 months old [58, 59].

The clinical manifestations in children are 
generally the same as those in adults. The locali-
zation of the dermatitis is often indicative of the 
allergens involved [3–5]. Also in children, “id” 

Fig. 18.8  “Lick eczema”
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reactions at a distance from the initial focus can 
be observed, as well as generalized forms, pic-
tures of systemic contact dermatitis or airborne 
contact sensitivity (e.g., methylisothiazolinone 
when the child is exposed to paint in rooms) [69, 
70]. Moreover, children can also become sen-
sitized through contact with products used by 
their parents (connubial contact dermatitis) [71], 
or present non classically eczematous [3, 45] 
and nummular forms [72].

Concurrent contact allergy may be present 
in children affected by atopic dermatitis and 
should be suspected when the dermatitis is not 
controlled by conventional topical treatment, or 
extends to new areas. Patients with atopic der-
matitis are chronically exposed to various sen-
sitizers present in topical medicaments and skin 
care products.

Personal Experience. From 1998 to 2008, we 
have studied 1,899 children (1032 females and 
867 males), aged between 0 and 12 years (mean 
age: 7.6 years), consecutively observed either 
for de novo contact dermatitis on previously 

healthy skin or skin affected by a preexist-
ing skin disease (dermatitis of the napkin area, 
atopic dermatitis, infantile seborrhoeic der-
matitis). Of these children, 236 (12.4%) were 
affected by atopic dermatitis [45, 46].

Patch tests were done with the SIDAPA 
(Italian Society of Allergological, Occupational, 
and Environmental Dermatology) baseline test 
series at the same conditions as in adults. When 
indicated by the clinical history, further prod-
ucts used by the little patient were tested. The 
response to the patch tests was assessed at 48 
and 72 h. The relevance of positive responses 
was established according to the patient’s clini-
cal history [73].

Contact sensitization was revealed in 514 
(27.1%) children; the remaining 1385 patients 
(72.9%) were likely affected by irritant contact 
dermatitis. The percentage of positive reac-
tions increased with age, from 2.5% in the first 
year of life to 34% by the age of 12. In the first 
6 years of life the percentage was 19.6%, and 
reached 30.4% between the seventh and twelfth 

Fig. 18.9  “Lick eczema”
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year of life. There was a higher percentage of 
sensitization in females (30.9%) (Fig. 18.10) 
than males (22.5%). Polysensitization was found 
in 267 children (51.9%), with a mean number of 
positive reactions per child of 1.9. No significant 
differences were found in the percent positive 
reactions between children with atopic derma-
titis (21.6%) and children without the disease 
(27.3%). The current or past clinical relevance 
was 89% in non atopic dermatitis subjects and 
70% in those with atopic dermatitis.

In the population of non atopic children, 
nickel sulfate, potassium bichromate, thimero-
sal, fragrance mix, cobalt chloride and thiuram 
mix were responsible for the highest number of 
positive reactions. Allergy to nickel was more 
frequent in girls, while chromium and mercapto-
benzothiazole were prevalent in boys. In the 
age range from 0 to 6 years the most common 
allergens were thimerosal (8.3%), fragrance mix 
(5.1%), and nickel (4.4%), whereas in the age 
range from 7 to 12 years the main substances 

were nickel (9.8%), chromium (5.6%), and 
cobalt (4.1%).

In the population of atopic children, the num-
ber of positive reactions ranged from 0% in the 
first and second years of life to 38.5% by the age 
of 12. The most frequent positive reactions were 
to nickel (7.1%), wool alcohols (6.1%), and fra-
grance mix (5.1%).

The sites affected by contact dermati-
tis depended on the allergen responsible. 
Involvement of the regions coming in contact 
with metals (ear lobes and periumbilical region) 
was very common (Figs. 18.11 and 18.12), as 
was involvement of the feet due to contact with 
shoe components (Fig. 18.13). Unlike what 
might be expected, contact allergy seemed to be 
fairly rare in the napkin region; in fact, only in 
2 children were positive reactions elicited: a non 
atopic boy aged 5 months with contact allergy to 
pyrrolnitrin (Fig. 18.14), and another non atopic 
boy of 7 months with contact allergy to fra-
grance mix. In the literature, too, there are few 
reports of allergy to rubber components in dia-
pers [26, 28] (Fig. 18.15).

The high prevalence of irritant contact der-
matitis (72.9%) we observed may be due to vari-
ous different reasons. Abouth one third of the 
subjects tested was under the age of 6, a period 
of life when the incidence of contact allergy is 
notoriously lower than at older ages. Most of 
the children tested in the first two years of life 
were affected by napkin dermatitis, on which 
the onset of contact allergy was rarely observed, 
despite widespread use of topical agents. 
Finally, it cannot be excluded that in some cases 
the culprit allergen was not tested.

In conclusion, this study in a large population 
of unselected children demonstrated that con-
tact allergy is equally common in children and 
adults. The disease increases with age, related to 
the ever more common environmental exposure 
to potentially sensitizing substances. In children 
with atopic dermatitis the incidence of contact 
allergy is not different from that in non atopic 
subjects. Contact allergy acquired in infancy has 
important repercussions on the child’s life and 
may play an important role in the decision about 
the future occupation as an adult.

Fig. 18.10  Allergic contact dermatitis due to 
pyrrolnitrin
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18.3  Patch Testing

Patch testing in pediatric patients is consid-
ered safe. The general view is that children can 
tolerate the same patch test concentrations as 
adults [3–5], even if some authors propend for 
a reduced concentration. Although there are no 
specific studies in children, the risk of active 
sensitization should be extremely low, as it is in 
adults [74]. The only problems in children are 
of a technical nature, in view of the small patch 
test surface, their hypermobility (that can cause 
detachment of the patch test material, in particu-
lar in younger children), and the parents’ possi-
ble reluctance to allow patch testing.

Owing to the different type of exposure in 
children as compared to adults, and the prob-
lem of the limited patch tests area available, it 
is advisable to use a reduced standard series, 
with added allergens based on the patient’s 
clinical history. In very young children with an 
even more limited test area, the selection of the 

allergens becomes still more critical. In some 
cases it may be necessary to perform the tests 
in several stages. Moreover, the pediatric patch 
test series must be adapted to the geographic 
area, since the exposure pattern can vary from 
one nation to another (Table 18.1). Reading of 
the patch tests is done as in adults, two read-
ings being recommended on day 2 and days 5–7, 
since studies in adults have shown that a cer-
tain percentage of contact allergies is missed if 
late readings are not done [75] (see Chap. 23). 
Although it is extremely challenging, close 
assessment of the relevance of positive reactions 
is of the utmost importance.

18.4  Common Allergens

18.4.1  Metals

Nickel is the most common allergen in children 
[46, 76–78]. Ear piercing is one of the major 

Fig. 18.11  Allergic contact dermatits due to nichel

http://dx.doi.org/10.1007/978-3-030-49332-5_23
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Fig. 18.12  Allergic contact dermatits due to nichel in metallic buckle

risk factors, so the frequency of nickel allergy 
is higher in girls. In any case, there are numer-
ous sources of exposure to nickel in children: 
jewelry, metal buttons, zippers, jeans buckles, 
metal toys, metal accessories on shoes, etc. 
Orthodontic appliances containing nickel may 
be at the origin of the sensitization, and may 
cause stomatitis, cheilitis, perioral dermatitis, 
and even generalized eruptions and systemic 
contact dermatitis [79, 80].

When testing infants, and in particular atopic 
children, with nickel the risk of false-positive 
reactions should be borne in mind: in fact, 
pustulous reactions can be observed [46].

Allergy to cobalt is often associated with 
nickel allergy; indeed, the sources of exposure 
to the two allergens are similar. Other major 
sources of cobalt in adolescents are tattoo ink, 
make-up, and leather [81].

The most common source of sensitization to 
chromium in children seems to be leather, espe-
cially leather shoes.

Important sources of aluminium exposure 
in children are aluminium-adsorbed vaccines. 
Clinically, the reactions are often long-lasting 
(months to years), pruritic subcutaneous nod-
ules at the injection site [82]. Aluminium allergy 
tends to decline over time [83, 84]. Aluminium 
allergy can also be due to aluminium- containing 
extracts used for hyposensitization to type I  
allergens [83, 84], or to treatment with 
aluminium-containing eardrops, toothpastes, 
antiperspirants, and other skin care products [85].

18.4.2  Pharmaceutical Products

Various active principles and additives of topical 
medicaments have been reported as allergens in 
children, including antibiotics, antimicrobials, non 
steroidal antiinflammatory agents, preservatives.

Thimerosal is a frequent allergen in young 
children [46, 86, 87]. It is used as an antiseptic 
and preservative agent for contact lens solu-
tions, eyedrops, and vaccines; these last are the 
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Fig. 18.13  Allergic contact dermatits from rubber shoes

most common cause of such an allergy. In most 
cases, positive reactions to thimerosal are not 
relevant to the patient’s skin conditions. Contact 
allergy to thimerosal does not seem to contrain-
dicate future vaccinations, provided that they 
are administered intramuscularly. Another point 
to be taken into account is the risk of crossreac-
tions with other mercurials and with the photo-
product of piroxicam (chemically related to the 
thiosalicylic acid component in thimerosal) [88].

18.4.3  Skin Care Products 
and Cosmetics

Cosmetics are one of the most common causes 
of allergy, especially in adolescents. All the dif-
ferent ingredients can be implicated, particularly 
fragrances (perfumes, deodorants, moisturizers). 

Preservatives are another frequent cause of con-
tact allergy in children. Methylisothiazolinone, 
for example, is present in many products for 
children (wipes, creams, liquid soaps, sham-
poos). It is also used in the preservation of paint 
and can cause airborne allergic dermatitis in sen-
sitized subjects [69].

Contact allergy to sunscreen ingredients has 
also been reported as a possible cause [5].

18.4.4  Toys

Preservatives, such as parabens, methylchlo-
roisothiazolinone, and 2-chloro-N-methyl- 
chloracetamide in play gels have been described 
as a cause of acute dermatitis [89–91]. Cases 
of contact allergy to plastic materials have also 
been reported [92].
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Fig. 18.14  Allergic contact dermatits of the napkin area 
due to pyrrolnitrin and id-reaction

Table 18.1  Suggested pediatric baseline series

Nickel sulfate (5% pet.)
Cobalt chloride (1% pet.)
Potassium dichromate (0.5% pet.)
Fragrance mix I (8% pet.)
Fragrance mix II (14% pet.)
Balsam of Peru (25% pet.)
Neomycin (20% pet.)
Paraphenylenediamine (1% pet.)
Thiuram mix (1% pet.)
Mercaptobenzothiazole (2% pet.)
Mercapto mix (1% pet.)
Carba mix (3% pet.)
Paraben mix (16% pet.)
Formaldehyde (1% aq.)
p-tert-Butylphenol formaldehyde resin (1% pet.)
Colophony (20% pet.)
Wool alcohols (30% pet.)
Methylchloroisothiazolinone/methylisothiazolinone 
(0.01% aq.)

Thimerosal (0.1% pet.)

18.4.5  Shoes and Sport Equipment

In cases of a persistent foot eruption, a pos-
sible allergy to shoe components, such as rub-
ber (mercaptobenzothiazole, thiocarbamates, 
thiuram derivatives), glues (p-tert-butylphenol 
formaldehyde resin), leather (potassium dichro-
mate), and dyes (paraphenylenediamine and 
other disperse dyes in leather and socks), must 
be taken into account.

Rubber additives are implicated in cases of 
dermatitis provoked by sports equipment, as well 
as thiourea derivatives, and textile dyes [93].

18.4.6  Tattoos

Even in young children, an important source 
of contact allergy to paraphenylenediamine is 
temporary black henna tattoos, typically made 
while on vacation. This is an important allergy, 
bearing in mind the risk of possible future reac-
tions to hair dyes, azo dyes in textiles, rubber 
chemicals, sulfonamides, local anesthetics (ben-
zocaine, procaine), and p-aminobenzoic acid in 
sunscreens [94].

18.4.7  Plants

While playing, children often come in contact 
with plants. In a review on plant dermatitis in 
Australia, children are considered at risk [95]. 
The Rhus species (poison ivy, poison oak, poison 
sumac) are most often involved in contact allergy 
in children in the USA: exposure may be direct 
or indirect (transfer of the allergen via pets), the 
latter being more difficult to diagnose [96].

In Australia, cases of bindii (Soliva ptero-
sperma, of the Compositae family) dermatitis 
have been reported. The dermatitis affects the 
palms of the hands, soles of the feet, elbows and 
knees and is mostly observed in boys who play 
sports. The eruption, that appears in the spring 
and early summer, persists for months and mani-
fests with papulous lesions and sometimes des-
quamation and pustules [97].



410 D. Bonamonte et al.

Fig. 18.15  Allergic contact dermatits due to rubber elastic of pants

Many plants derivatives present in cosmetics 
can, of course, induce allergic reactions [98].

18.4.8  Occupational Allergens

Some occupational activities can induce con-
tact sensitization in adolescents; the most com-
mon among these are hairdressing, construction 
works and metal works [48, 53, 99].

References

 1. Meneghini CL, Angelini G. Le dermatiti da contatto. 
Roma: Lombardo Ed.;1982. p. 131.

 2. Meneghini CL. Contact dermatitis in children. In: 
Rycroft RJG, Menné T, Frosch PJ, editors. Textbook 
of contact dermatitis. Berlin: Springer; 1995. p. 403.

 3. Angelini G, Vena GA. Dermatite da contatto 
nei bambini. In: Angelini G, Vena GA, editors. 

Dermatologia professionale e ambientale, vol III. 
Brescia: ISED;1999. p. 635.

 4. Goossens A, Neyens K, Vigan M. Contact allergy 
in children. In: Rycroft RJG, Menné T, Frosch PJ, 
et al., editors. Textbook of contact dermatitis. Berlin: 
Springer; 2001. p. 581.

 5. Simonsen AB, Sommerlund M. Contact dermatitis in 
children. In: Johansen JD, Lepoittevin J-P, Thyssen 
JP, editors. Quick guide to contact dermatitis. Berlin: 
Springer; 2016. p. 115.

 6. Schulsinger C, Mollgaard K. Polyvinyl chloride der-
matitis not caused by phthalates. Contact Dermatitis. 
1980;6:477.

 7. Hidano A, Purwoko R, Jitskawak K. Statistical sur-
vey of skin changes in Japanese neonates. Pediatr 
Dermatol. 1986;3:140.

 8. Pratt AG, Reed WT. Influence of type of feed-
ing on pH of stool, pH of skin and the incidence of 
perianal dermatitis in the newborn infant. J Pediatr. 
1955;46:539.

 9. Tanino J, Steiner M, Benjamin B. The relation-
ship of perianal dermatitis to fecal pH. J Pediatr. 
1959;54:793.

 10. Boisits EK, McCormack JJ. Diaper dermatitis and 
the role of predisposition. In: Maibach HI, Boisits 



41118 Contact Dermatitis in Children

EK, editors. Neonatal skin. New York: Marcel 
Dekker; 1982. p. 191.

 11. Jordan WE, Lawson KD, Berg RW, et al. Diaper 
dermatitis: frequency and severity among a general 
infant population. Pediatr Dermatol. 1986;3:198.

 12. Leyden JJ, Katz S, Stewart R, et al. Urinary ammonia 
and ammonia-producing microorganisms in infants 
with and without diaper dermatitis. Arch Dermatol. 
1977;113:1678.

 13. Leyden JJ, Kligman AM. The role of microorganisms 
in diaper dermatitis. Arch Dermatol. 1978;114:56.

 14. Zimmerer RE, Lawson KD, Calvert CJ. The effects 
of wearing diapers on the skin. Pediatr Dermatol. 
1986;3:95.

 15. Berg RW, Buckingham KW, Stewart RL. Etiologic 
factors in diaper dermatitis: the role of urine. Pediatr 
Dermatol. 1986;3:102.

 16. Willis J. The effects of prolonged water exposure on 
human skin. J Invest Dermatol. 1973;60:166.

 17. Yoshioka H, Iseki K, Fujita K. Development and 
differences of intestinal flora in the neonatal period 
of in breast-fed and bottle-fed infants. Pediatrics. 
1983;72:317.

 18. Bidmead MC, Rodger MN. The effect of enzymes on 
stratum corneum. J Soc Cosmet Chem. 1973;24:493.

 19. Buckingham KW, Berg RW. Etiologic factors in dia-
per dermatitis: the role of feces. Pediatr Dermatol. 
1986;3:107.

 20. Patrizi A, Neri I, Marzaduri S, et al. Pigmented and 
hyperkeratotic napkin dermatitis: a liquid detergent 
irritant dermatitis. Dermatology. 1996;193:36.

 21. Montes LF, Pittillo RF, Hunt D, et al. Microbial 
flora of infant’s skin: comparison of types of micro-
rganisms between normal skin and diaper dermatitis. 
Arch Dermatol. 1971;103:640.

 22. Keswick BH, Seymour JL, Milligan MC. Diaper area 
skin microflora of normal children and children with 
atopic dermatitis. J Clin Microbiol. 1987;25:216.

 23. Dixon PN, Warin RP, English MP. Role of Candida 
albicans infection in napkin rashes. Br Med J. 
1969; ii:23.

 24. Rebora A, Marples RR, Kligman AN. Experimental 
infection with Candida albicans. Arch Dermatol. 
1973;108:69.

 25. Honig PJ, Gribetz B, Leyden JL, et al. Amoxicillin and 
diaper dermatitis. J Am Acad Dermatol. 1988;19:275.

 26. Roul S, Ducombs G, Leaute-Labreze C, et al. “Lucky 
Luke” contact dermatitis due to rabber components 
of diapers. Contact Dermatitis. 1998;38:363.

 27. Larralde M, Raspa ML, Silvia H, et al. Diaper der-
matitis: a new clinical feature. Pediatr Dermatol. 
2001;18:167.

 28. Belhadjali H, Giordano-Labadie F, Rance F, et al. 
“Lucky Luke” contact dermatitis from diapers: a new 
allergen? Contact Dermatitis. 2001;44:248.

 29. Ferguson AG, Fraser NG, Grant PW. Napkin derma-
titis with psoriasiform “ide”. A review of fifty cases. 
Br J Dermatol. 1966; 78:289.

 30. Andersen SLC, Thomsen K. Psoriasiform napkin 
dermatitis. Br J Dermatol. 1971;84:316.

 31. Neville EA, Finn OA. Psoriasiform napkin dermati-
tis: a follow-up study. Br J Dermatol. 1975;92:279.

 32. Rasmussen HB, Hagdrup H, Schimdt H. Psoriasiform 
napkin dermatitis. Acta Derm Venereol. 1986;66:534.

 33. Skoven JG, Hjortshoj A. HLA-antigens and psoriasi-
form napkin dermatitis. Dermatologica. 1978;157:225.

 34. Graham-Brown RA, Lister DM, Burns DA. 
Herpetiform napkin dermatitis: napkin dermatitis 
simulating an acute herpes simplex infection. Br J 
Dermatol. 1986;114:746.

 35. Campbell RL, Seymour JL, Stone LC, et al. Clinical 
studies with disposable diapers containing absorbent 
gelling materials: evaluation of effects on infant skin 
condition. J Am Acad Dermatol. 1987;17:978.

 36. Campbell RL, Bartlett AV, Sarbaugh FC, et al. 
Effects of diaper types on diaper dermatitis associ-
ated with diarrhea and antibiotic use in children in 
day-care centers. Pediatr Dermatol. 1988;5:83.

 37. Lane AT, Rehder PA, Helm K. Evaluations of diapers 
containing absorbent gelling material with conven-
tional disposable diapers in newborn infants. Am J 
Dis Chil. 1990;144:315.

 38. Wilson PA, Dallas MJ. Diaper performance: mainte-
nance of healthy skin. Pediatr Dermatol. 1990;7:179.

 39. Akin F, Spraker M, Aly R, et al. Effects of breathable 
disposable diapers: reduced prevalence of Candida 
and common diaper dermatitis. Pediatr Dermatol. 
2001;18:282.

 40. John Radcliffe Hospital Cryptorchidism Study 
Group. Effect of corticosteroid creams on descent of 
testes in infants. Br Med J. 1990;301:214.

 41. Simonsen AB, Deleuran M, Johansen JD, et al. 
Contact allergy and allergic contact dermati-
tis in children. A review of current data. Contact 
Dermatitis. 2011; 65:254.

 42. Simonsen AB, Deleuran M, Mortz CG, et al. Allergic 
contact dermatitis in Danish children referred for 
patch testing—a national-wide multicentre study. 
Contact Dermatitis. 2014;70:104.

 43. Admani S, Jacobs SE. Allergic contact dermatitis 
in children: review of the past decade. Curr Allergy 
Asthma Rep. 2014;14:421.

 44. Ayala F, Balato N, Lembo G, et al. A multicentre 
study of contact sensitization in children. Contact 
Dermatitis. 1992;26:307.

 45. Bonamonte D, Foti C, Angelini G. Contact der-
matitis in pediatric age. G Ital Dermatol Venereol. 
2004;139:15.

 46. Bonamonte D, Foti C, Carpentieri A, et al. Dermatite 
allergica da contatto in età pediatrica. Ann Ital 
Dermatol Allergol. 2010;64:1.

 47. Angelini G, Meneghini CL. Contact allergy in chil-
dren. Pediatr Dermatol News. 1987;6:1995.

 48. Gonçalo S, Gonçalo M, Azenha A, et al. Allergic 
contact dermatitis in children. Contact Dermatitis. 
1992;26:112.

 49. Sevila A, Romaguera C, Vilaplana J, et al. Contact 
dermatitis in children. Contact Dermatitis. 
1994;30:292.



412 D. Bonamonte et al.

 50. Rudzki E, Rebandel P. Contact dermatitis in children. 
Contact Dermatitis. 1996;34:66.

 51. Stables GI, Forsyth A, Lever RS. Patch testing in 
children. Contact Dermatitis. 1996;34:341.

 52. Wilkowska A, Grubska-Suchanek E, Karwacka I, 
et al. Contact allergy in children. Cutis. 1996;58:176.

 53. Katsaro IA, Koupu V, Armenaka M, et al. Patch tests 
in children: a review of 14 years’ experience. Contact 
Dermatitis. 1996;34:70.

 54. Brasch J, Geier J. Patch test results in schoolchildren. 
Contact Dermatitis. 1997;37:286.

 55. Shah M, Lewis FM, Gawkrodger DJ. Patch testing in 
children and adolescents: five years’ experience and 
follow-up. J Am Acad Dermatol. 1997;37:964.

 56. Pambor M, Krüger G, Winkler S. Results of patch 
testing in children. Contact Dermatitis. 1992;27:326.

 57. Björkstén B. The environment and sensitization 
to allergens in early childhood. Pediatr Allergy 
Immunol. 1997;8(Suppl. 10):32.

 58. Fisher AA. Allergic contact dermatitis in early 
infancy. Cutis. 1985;35:315.

 59. Fisher AA. Allergic contact dermatitis in early 
infancy. Cutis. 1994;54:300.

 60. Motolese A, Manzini BM, Donini M. Patch testing in 
infants. Am J Contact Dermatitis. 1995;6:153.

 61. Weston WL. Contact dermatitis in children. Curr 
Opin Pediatr. 1997;9:372.

 62. Seidenari S, Giusti F, Pepe P, et al. Contact sensitiza-
tion in 1094 children undergoing patch testing over a 
7-year period. Pediatr Dermatol. 2005;22:1.

 63. Mortz CG, Lauritsen JM, Bindslev-Jensen C, et al. 
Contact allergy and allergic contact dermatitis in 
adolescents: prevalence measures and associations. 
Acta Derm Venereol. 2002;82:352.

 64. Weston WL, Weston JA. Allergic contact dermatitis 
in children. Am J Dis Child. 1984;138:932.

 65. Weston WL, Weston JA, Kinoshita J, et al. Prevalence 
of positive epicutaneous tests among infants, chil-
dren, and adolescents. Pediatrics. 1986;78:1070.

 66. Barros MA, Baptista A, Correia TM, et al. Patch 
testing in children: a study of 562 schoolchildren. 
Contact Dermatitis. 1991;25:156.

 67. Wantke F, Hemmer W, Jarish R, et al. Patch test 
reactions in children, adults and the elderly. Contact 
Dermatitis. 1996;34:316.

 68. Epstein WL. Contact-type delayed hypersensitivity 
in infants and children: induction of Rhus sensitivity. 
Pediatrics. 1961;27:51.

 69. Lundov MD, Friis UF, Menné T, et al. 
Methylisothiazolinone in paint forces a patient out of 
her apartment. Contact Dermatitis. 2013;69:252.

 70. Lundov MD, Opstrup MS, Johansen JD. 
Methylisothiazolinone contact allergy—growing 
 epidemic. Contact Dermatitis. 2013;69:271.

 71. Nijhawan RI, Jacob SE. Connubial dermatitis revis-
ited: mother-to-child contact dermatitis. Dermatitis. 
2009;20:55.

 72. Bonamonte D, Filoni A, Gullo G, et al. Nummular 
contact eczema: presentation of a pediatric case. The 
Open Dermatol J. 2019;13:3.

 73. Bonamonte D, Foti C, Mundo L, et al. La rilevanza 
clinica nella dermatite allergica da contatto: proposta 
di scoring. Ann Ital Dermatol Allergol. 2006;60:41.

 74. Jensen CD, Paulsen E, Andersen KE. Retrospective 
evaluation of the consequence of alleged patch test 
sensitization. Contact Dermatitis. 2006;55:30.

 75. Torp Madsen J, Andersen KE. Outcome of a second 
patch test reading of TRUE Test® on D6/7. Contact 
Dermatitis. 2013;68:94.

 76. Bonitsis NG, Tatsioni A, Bassioukas K, et al. 
Allergens responsible for allergic contact der-
matitis among children: a systematic review and 
 meta-analysis. Contact Dermatitis. 2011;64:245.

 77. Belloni Fortina A, Fontana E, Peserico A. Contact 
sensitization in children: a retrospective study 
of 2,614 children from a single center. Pediatr 
Dermatol. 2016;33:399.

 78. Simonsen AB, Foss-Skiftesvik MH, Thyssen JP, et al. 
Contact allergy in Danish children: current trands. 
Contact Dermatitis. 2018;79:295.

 79. Veien NK, Borchorst E, Hattel T, et al. Stomatitis or 
systematically induced contact dermatitis from metal 
wire in orthodontic materials. Contact Dermatitis. 
1994;30:210.

 80. Kerosuo H, Kanerva L. Systemic contact dermati-
tis caused by nickel in a stainless steel orthodontic 
appliance. Contact Dermatitis. 1997;36:112.

 81. Thyssen JP. Cobalt sensitization and dermatitis: con-
siderations for the clinician. Dermatitis. 2012;23:203.

 82. Goiset A, Darrigade AS, Labrèze C, et al. Aluminium 
sensitization in a French paediatric patch test popula-
tion. Contact Dermatitis. 2018;79:382.

 83. Gente Lidholm A, Bergfors E, Inerot A, et al. 
Unespected loss of contact allergy to alumin-
ium induced by vaccine. Contact Dermatitis. 
2013;68:286.

 84. Bergfors E, Trollfors B. Sixty-four children with 
persistent itching nodules and contact allergy to alu-
minium after vaccination with aluminium-adsorbed 
vaccines—prognosis and outcome after booster vac-
cination. Eur J Pediatr. 2013;172:171.

 85. Beveridge MG, Polcari IC, Burms JL, et al. Local 
vaccine site reactions and contact allergy to alumin-
ium. Pediatr Dermatol. 2012;29:68.

 86. Wantke F, Hemme W, Götz M, et al. Routine patch 
testing with thimerosal: why it should be performed? 
Contact Dermatitis. 1996;35:67.

 87. Aberer W. Vaccination despite thimerosal sensitivity. 
Contact Dermatitis. 1991;24:6.

 88. Aberer W. Thiomersal-Kontaktallergie und 
Impfungen mit Thiomersal-Kouservierten Seren. 
Dermatosen. 1997;45:137.

 89. Tosti A, Bassi R, Peluso AM. Contact dermati-
tis due to a natural plasticine. Contact Dermatitis. 
1990;22:301.

 90. Verhaghe I, Dooms-Goossens A. Multiple sources 
of allergic contact dermatitis from parabens. Contact 
Dermatitis. 1997;36:269.

 91. Downs AMR, Sansom JE, Simmons I. Let Ripl Fun 
Pot® dermatitis. Contact Dermatitis. 1998;38:234.



41318 Contact Dermatitis in Children

 92. Pevny I, Brennenstuhl M, Razinskas G. Patch testing 
in children. Contact Dermatitis. 1984;11:302.

 93. Vaswani SK, Collins DD, Pass CJ. Severe allergic 
contact eyelid dermatitis caused by swimming gog-
gles. Ann Allergy Asthma Immunol. 2003;90:672.

 94. De Groot AC. Side-effects of henna and semiperma-
nent “black henna” tattoos: a full review. Contact 
Dermatitis. 2013;69:1.

 95. Southcott RV, Haegi LAR. Plant hair dermatitis. Med 
J Aust. 1992;156:623.

 96. Epstein E. Contact dermatitis in children. Pediatr 
Clin North Am. 1971;18:839.

 97. Commens C, McGeogh A, Bartlett B, et al. Bindii (Jo 
Jo) dermatitis (Soliva pterosperma, Compositae). J 
Am Acad Dermatol. 1984;10:768.

 98. Fisher AA. Cosmetic dermatitis in childhood. Cutis. 
1995;55:16.

 99. Romaguera C, Alomar A, Camarasa JMG, et al. 
Contact dermatitis in children. Contact Dermatitis. 
1985;12:283.


	18 Contact Dermatitis in Children 
	18.1	Contact Irritation
	18.1.1	Perianal Dermatitis of the Newborn
	18.1.2	Irritant Contact Dermatitis of the Napkin Area
	18.1.2.1 Etiology
	18.1.2.2 Clinical Features
	18.1.2.3 Differential Diagnosis
	18.1.2.4 Treatment

	18.1.3	Contact Cheilitis and Perioral Dermatitis

	18.2	Contact Allergy
	18.2.1	Clinical Features

	18.3	Patch Testing
	18.4	Common Allergens
	18.4.1	Metals
	18.4.2	Pharmaceutical Products
	18.4.3	Skin Care Products and Cosmetics
	18.4.4	Toys
	18.4.5	Shoes and Sport Equipment
	18.4.6	Tattoos
	18.4.7	Plants
	18.4.8	Occupational Allergens

	References


