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Abstract
Allergic contact dermatitis (ACD) is a more frequent pathology in adults than in children, 
because, in most cases, allergic sensitization requires a prolonged exposure time to the aller-
gen, mostly months or years. In fact, the actual incidence and prevalence of ACD in children 
and adolescents is unknown. However, there is a hypothesis that ACD is increasing in the 
pediatric population. Among the allergens involved in ACD, the frequency of paraphenylene-
diamine (PPDA) is increasing. PPDA is one of the five most common contact allergens in the 
general population and one of the 10 most common contact allergens in children. The most 
relevant sources today are henna tattoos and hair dyes. Currently, European Union legislation 
limits the use of PPDA in hair dyes and prohibits its use in henna tattoos. Despite this legis-
lation, the use of henna tattoos with PPDA is becoming more frequent in younger ages. We 
report an early presentation of ACD by PPDA, with a permanent hypopigmented skin area as an 
aftermath, in a 7-year-old male child. We believe that health authorities should advise against 
making these tattoos in children.
© 2024 Codon Publications. Published by Codon Publications.
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0–1.5%5 and in patients undergoing patch tests around 4%.5 
With regard to the pediatric population, in a study of a 
series of 726 patients of the Spanish pediatric population, 
the prevalence of ACD due to PPDA was 4.68% in children 
undergoing patch tests. It was observed that the incidence 
had doubled in the last 30 years.3 In this study, the boys-
to-girls ratio was 1:1.29 in ACD and 1:1.26 in ACD due to 
PPDA.3

In a revision of the literature by experts, they pro-
posed that well-localized and recurrent eczematous lesions 
in children should suggest an allergic contact dermatitis, 
inducing physicians to refer patients for patch testing. 
Physicians should be acquainted with the current trends 
and the emerging contact allergens in children, in order to 
provide not only the best treatment but also the best man-
agement and prevention.11

Case Report

We report, after obtaining informed consent from guard-
ians or parents, the case of a 7-year-old male patient, 
with a family and personal history of atopic dermatitis, 
who has inflammation and skin itching on the left forearm 
after having a temporary henna tattoo on this skin area. 
He refers to having the tattoo done in an establishment on 
the beach 10 days before the onset of symptoms. Physical 
examination revealed inflammation (papular erythema and 
vesiculation) limited to the contour of the tattoo (Figure 1). 
After treatment with methylprednisolone aceponate, there 
was a progressive reduction in inflammation (Figure 2). 
Subsequently, all the inflammatory signs decreased until 
their resolution, and the persistance of visible hypopig-
mented skin area was observed at 7 and 15 weeks (Figures 
3 and 4).

Introduction

Contact dermatitis represents the inflammatory response 
of the skin to multiple exogenous agents. There are two 
subtypes of contact dermatitis: allergic contact dermati-
tis (ACD) and irritant contact dermatitis. Irritant contact 
dermatitis is due to direct toxic damage of the agent on 
the skin, without the mediation of an immunological mech-
anism, while allergic contact dermatitis is due to a Type IV 
hypersensitivity reaction.1 Among the most important risk 
factors of ACD are genetics and atopic dermatitis. Atopic 
dermatitis is common in genetically predisposed people, 
because they present a basal alteration of the skin barrier 
function.1

The actual incidence and prevalence of ACD in chil-
dren and adolescents is largely unknown.2 However, ACD 
is responsible for up to 20% of all dermatitis observed in 
the pediatric population.2 Sensitization to these allergens 
in most cases requires a long time, months or even years, 
which is why it is a more frequent pathology in adulthood 
than in pediatric population.1 If we assess sensitization in 
patients who have undergone patch tests, the prevalence 
varies between 13 and 24% in asymptomatic patients and 4 
and 77% in symptomatic patients.2 There is a general sus-
picion that ACD is increasing in the pediatric population.2

There is little information about the average age of 
presentation of ACD. In a study of a series of 726 patients 
in the Spanish pediatric population, the mean age of pre-
sentation of ACD was 10.9 years with a 95% confidence 
interval (CI) of 10.6–11.2 years.3

The most frequently implicated allergen in ACD in the 
pediatric population is nickel, the main route of sensitiza-
tion being piercing of the earlobes in children.1

Another contact allergen that is gaining relevance is 
paraphenylenediamine (PPDA). PPDA is one of the 5 most 
potentially sensitizing contact allergens in the general pop-
ulation3,4 and one of the 10 most common contact allergens 
in children.1 This is due to its ease to penetrate the skin, 
promoting sensitization.5 PPDA is found in various products, 
such as rubber, printing ink, photographic products, and 
footwear, but the most relevant sources today are henna 
tattoos and hair dyes.5 In henna tattoos, PPDA achieves a 
darker and more durable coloration, increasing the dura-
tion of the tattoo from 2 to 6 h to 2 to 6 weeks5.

The manifestation of allergy to PPDA usually include 
symptoms of local eczema, and also cases of lichenoid 
reactions and systemic manifestations such as erythema 
multiforme. Although the prognosis is usually favorable, 
cases with necrotic lesions with unsightly healing, keloids 
and residual hypopigmentation, and cases with vital com-
promise have been described. 3,6,7

Currently, the European Union legislation allows the 
use of PPDA in hair dyes up to a maximum concentration 
of 2%,8,9 and prohibits its use in henna tattoos.3 Despite 
this legislation, the use of hair dyes and henna tattoos 
with PPDA is more common in younger ages.5 It has been 
observed that the concentrations of PPDA in henna tattoos 
ranges from 4.28 to 27.24%.5,10 For this reason, the incidence 
of ACD due to PPDA is increasing in the general population 
and especially in children.5 The prevalence of ACD due to 
PPDA in the general population is estimated to be around Figure 1.  10 days after tattoo.
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We used True-test® patches for the diagnosis. In the 
patch tests reading, there was only one positive result for 
paraphenylenediamine, presenting papular erythema at 
the skin area (Figures 5 and 6). Routine blood count was 
performed by the general practitioner, and and eosinophil 
level of 7.7% (524 eosinophils per microliter) was observed. 
We did not carry out complementary studies due to no sus-
picion of other allergies.

The allergens are located in three panels. Each panel 
has two notches to mark with a medical-marking pen (cir-
cular areas marked with blue), in order to provide a correct 
interpretation of the results after removal of the panels.

Figure 2.  13 days after tattoo.

Figure 3.  7 weeks after tattoo.

Figure 4.  15 weeks after tattoo.

Figure 5.  Patch tests.

Figure 6.  Patch test PPDA.
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Discussion

Based on the patch tests carried out, we confirmed a case 
of ACD due to delayed hypersensitivity reaction.1 According 
to the bibliographic review carried out, the actual inci-
dence and prevalence of ACD in children and adolescents is 
largely unknown.2 On the other hand, sensitization to these 
allergens in most cases requires a long time, usually months 
or even years, which is why it is a more frequent pathol-
ogy in adulthood than in pediatric population.1 In addition, 
there is little information about the average age of the 
presentation of ACD. In a study of a series of 726 patients 
in the Spanish pediatric population, the mean age of pre-
sentation of ACD was 10.9 years with a 95% CI of 10.6–11.2 
years.3 For this reason, we consider this case report to be 
exceptional, because it involves a 7-year-old male patient, 
a much younger age than that reported in the consulted 
bibliography. In addition, the allergen detected was not 
nickel, the most frequently observed allergen in children,1 
but PPDA. In the case of our patient, he did not report of 
any previous contact with the most common sources of sen-
sitization for PPDA, tattoos and dyes.5 Therefore, although 
the source of sensitization in our patient is unknown, other 
possible ways of sensitization that are less frequent could 
be rubber, printing ink, photographic products, footwear, 
etc.5

Therefore, we report an infrequent case of ACD, in a 
male under 7 years of age, due to an unusual allergen, the 
incidence of which is increasing.1

On the other hand, although the manifestation in our 
case has been the most frequent (local inflammation), it 
has presented permanent residual hypopigmentation, 
which is also described as an aftermath in the literature.3,6,7

Conclusion

We consider it important to report a case of ACD due to 
an infrequent allergen, although its incidence is increasing, 
at a very early age and which has caused an unaesthetic 
aftermath to the patient.

We consider that an increase in health inspections of 
establishments that perform temporary henna tattoos 
would be advisable.

We propose that health authorities promote informa-
tion campaigns for parents and caregivers.

Likewise, we believe that pediatricians, dermatolo-
gists, and allergists should advise against making these tat-
toos, because children’s skin is not like that of adults, and 
temporary henna tattoos are not so temporary.

Moreover, pediatricians should refer patients to aller-
gists for patch testing in view of ACD.


