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Introduction

The term contact dermatitis refers to a group of exoge-

nous dermatoses commonly affecting both children and

adults, with irritant contact dermatitis (ICD) repres-

enting the vast majority of cases (�80%) and allergic

contact dermatitis (ACD) accounting for the other large

proportion (�20%). The current estimate is that ACD

may actually account for as much as 20% of all childhood

dermatitis. Patch testing is the gold standard for diagnos-

ing ACD and a number of studies have demonstrated that

appropriate epicutaneous patch testing improves quality

of life measurements by directing the avoidance of incit-

ing allergens.

In the last decade, multiple international tertiary care

centers have reported clinically relevant positive patch test

(PPT) reactions being identified in a relatively significant

number of pediatric patients with prevalence rates ranging

from 21% to 77%. These data sets, combined, serve as

a useful guide in the selection of allergens used for patch

testing, especially given that many of the same allergens

appear across the lists globally. For example, Beattie et al.

put forth the ‘‘allergens with a positive yield,’’ Wöhrl et al.

outlined the ‘‘allergen hit list,’’ and Jacob et al. described

a guide for screening allergens with the highest yield for

patch testing children in particular locales.

Contact allergy (rates of positive responses to contact

allergens) varies by referral patterns, regional and social

variations in allergen exposure, selection criteria for patch

testing, and the allergens tested. It is important to recog-

nize the diagnostic clues, signs and symptoms which alert

clinicians to the presence of ACD, especially in children

where ‘‘eczema’’ and atopic dermatitis abound.
Pathophysiology

Contact dermatitis is a general term that encompasses

adverse cutaneous reactions resulting from contact of the

surface of the skin or mucous membrane with an exoge-

nous agent. The type of reactions fall into several
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categories, namely ICD, ACD, as well as the less common

IgE-mediated contact urticaria (CU).
Irritant Contact Dermatitis

Irritant contact dermatitis which accounts for approxi-

mately 80% of all contact dermatitis cases is a non-

immunologic reaction which does not require prior

sensitization or previous chemical exposure. The response

is caused by contact with chemicals that directly injure the

skin cells by abrasion or irritation. While damage to epi-

dermal keratinocytes induces inflammation, it does not

activate an immune cascade.

Onset of symptoms ranges from a few minutes to 48 h,

appearing in any location on the skin or mucosa. The

severity of the reaction is significantly affected by the

concentration of the irritating substance and the duration

of exposure. Patient history and clinical presentation are

important clues to the diagnosis of ICD. Classically, acute

ICD presents as a localized erythema, corresponding to

the area of skin that was exposed to the offending agent;

however, blistering and erosions may occur with strong or

prolonged exposure. In addition, patients are more likely

to complain of burning and pain rather than pruritus.

Chronic cases can be more difficult to distinguish from

ACD, especially when lichenification complicates the clin-

ical and histopathologic picture. A common example of

ICD in childhood is liplicker dermatitis, a perioral erup-

tion caused by a series of events, such as irritation from

cold, dry weather followed by subsequent lip licking to

counteract the dryness leads to dermatitis, a secondary

reaction from exposure to drying saliva.
Allergic Contact Dermatitis

It is important to differentiate sensitization (the ability

to elicit a PPT, a contact allergy, in an asymptomatic person)

from the clinical state of ACD, in which a sensitized person

demonstrates a clinical dermatitis related to allergen expo-

sure. Sensitization can occur very early in life. Bruckner et al.
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tested a group of asymptomatic patients and found that

45% of those with PPT reactions were younger than

18 months. The top five allergens were nickel

(12.9%), thimerosal (9.4%), methylchloroisothiazolinone/

methylisothiazolinone (2.4%), neomycin (1.2%), cobalt

(1.2%), and p-tert butylphenol (1.2%). Of note, 7 of the

eleven reactions to nickel were in children less than

16.5months of age, with exposure sources related to jewelry

and clothing fasteners. Of note, sensitization does not

always correlate with clinical-allergic disease, ACD. For

example, in both adults and children PPT reactions to

thimerosal and gold frequently have little direct clinical

relevance to the contemporaneous dermatitis; the source

of these PPTs may be from past exposure to vaccinations

and piercings, respectively.

Allergic contact dermatitis refers to a T-cell mediated,

type IV, delayed hypersensitivity reaction (clinical-allergic

disease) that results when a person is sensitized to an envi-

ronmental chemical. Small lipophilic chemicals (haptens)

with a low molecular weight (<1,000 Da) penetrate the

skin and bind with self-proteins forming hapten–protein

complexes (complete antigens). Dendritic cells, antigen

presenting cells (APC) of the skin, then uptake these hap-

ten–protein complexes and express them on cell surface

major histocompatibility complex (MHC) molecules. In

the regional lymph nodes, the APC presents the antigen to

naı̈ve antigen-specific T-cells, which in turn differentiate into

effector T-cells capable of acting on target cells presenting the

antigen in the future. This induction phase of sensitization is

usually asymptomatic and takes about 10–15 days.

Subsequent exposure to the antigen, which may occur

transepidermally or systemically, e.g., intravenously, by

inhalation, or by ingestion, leads to the second or elicita-

tion phase. Elicitation corresponds to the clinical picture

of ACD, typically characterized by pruritic, erythematous,

and edematous patches and plaques in the distribution of

the contactant. Further exposure to the allergen may

increase the reactivity pattern to one which is more diffuse

and disseminated.

Recent studies have reported relevant PPTs in children

at a frequency equivalent to those of adult populations. It

is vital to note that the majority of children with ACD are

not patch tested and that true prevalence rates may be

significantly underestimated.
Demographics and Prevalence of Allergic
Contact Dermatitis in Children

In the past 5 years, there has been an influx of reports

demonstrating a high prevalence of ACD in pediatric
patients. The majority come from tertiary care centers,

with patients referred by dermatologists and allergists,

where rates of PPT reactions are significantly higher

(41–83%) than in unselected asymptomatic patients

from the general population (13.5–24.5%).

In US-based referral center studies a significant num-

ber of tested patients have been Caucasian and Hispanic,

with Asians and African Americans making up the minor-

ity. This data is primarily indicative of the distribution of

patients in referral populations, rather than the prevalence

of ACD in specific ethnic groups. These same studies have

also shown that with respect to race and gender, the

demographics for subjects within analyzed age groups

have been similar to one another and to the population

of all enrolled subjects. Differences in the prevalence rates

of a given allergen among different age groups likely reflect

the frequency, type, and length of exposure required to

induce sensitization to specific chemicals and the age

at exposure.

The true prevalence of contact allergy in both adults

and children is largely unknown, because a significant

number of affected patients are never patch tested.
Diagnosis

The diagnosis of ACD depends on a careful medical and

environmental history, a high index of suspicion for ACD,

and confirmation by diagnostic patch testing. In general,

ACD presents as eczematous plaques largely localized to

the site of allergen exposure. Pruritus is a main feature, in

contrast to ICD, where burning is more common. Classic

presentations, such as geometric shapes or linear streaks

on the extremities, may be associated with plant contact

dermatitis especially Toxicodendron spp. (e.g., poison ivy,

poison oak, and poison sumac). Allergic contact dermati-

tis may also present in focal skin areas, such as the ear-

lobes, periumbilical area, or eyelids.
Pediatric Patch Testing

Patch testing is the ‘‘gold standard’’ for the diagnosis of ACD

and should be performed when there is a clinical suspicion

and a suggestive history. Currently, there is no approved

commercially available patch test screening kit for use in

children in the USA. Moreover, in both Europe and

the USA, the majority of centers comprehensively screen

children with specific allergens selected for individual

patients based on the history and clinical distribution
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of dermatitis. Comprehensive patch testing is cumber-

some and not always available; therefore, a large number

of cases of ACD in children do go undetected. Patch test

protocols, allergen selection, and interpretation of results

are vital to proper diagnosis of ACD and techniques for

patch testing children have been discussed in detail.
Special Considerations in Pediatric Patch
Testing

Current consensus recommends using the same patch test

chemical concentrations as in children as those used in

adults. In children older than 12 years (adolescents), test-

ing can basically be performed in the same manner as in

adults. While patients as young as 2 years of age have been

tested, most clinicians reserve testing for children under

the age of 6 to cases in which they have a high index of

suspicion, and even then, only selectively test with

suspected contact allergens. In addition, the German Con-

tact Dermatitis Research Group (DKG) proposed that

patch test allergens be removed after only 24 h in younger

children to reduce frequency of irritant reactions, with

readings then performed at 48 and 72 h.

One of the intrinsic challenges in pediatric patch test-

ing is the limitation imposed by the anatomically smaller

back size of the young child, which translates into

a smaller number of allergens applied. The emotional

and psychological impact and inherent activity of children

means that special attention is required to properly secure

the patches. Tools such as games and videos to distract a

child during application of the tests are helpful.

Interpretation and the assignment of relevance to PPT

results are critical, since there may be only partial concor-

dance between a PPT and ACD. A PPT indicates that an

individual has developed sensitization to a chemical aller-

gen, which may or may not be the cause of the patient’s

contemporaneous dermatitis. Patient history and allergen

exposure lists are reviewed to help determine current, past,

or uncertain relevance of the test results. Positive patch tests

may account for all, part of, or none of the patient’s derma-

titis. Additionally more than one diagnosis may explain the

patient’s dermatitis. Allergic contact dermatitis ICD, atopic

dermatitis, and CU may co-exist in the same patient. In

addition to allergen avoidance, repeat open application use

test (ROAT) may be employed by patients to assess

improvement after the avoidance of putative allergens. In

the ROAT, the patient applies the suspected substance (i.e.,

lotions, diaper creams, lip balms, etc.) twice daily to the

upper arm or posterior auricular area on the same area for

a week or more to observe if the dermatitis is reproduced.
Patient counseling is a key component of the patch test

protocol, including instruction on keeping patch tests dry

by avoiding bathing and sweat-provoking activities, as

well as discontinuing the use of potentially interfering

medications. For 2 weeks prior to testing, topical cortico-

steroids or calcineurin inhibitors should not be used in

areas where the patches will be applied. Before testing,

parents should be educated about the nature and causes

of contact dermatitis, realistic expectations for outcome

after testing, including allergen avoidance, and the poten-

tial for negative patch test results.
Side Effects of Patch Testing

The most common side effects of patch testing are the

expected local pruritus, burning, and inflammation at

the site of application. Pustular and blistering reactions

rarely occur, and there is the potential for hypo/hyper-

pigmentation and persistent reactions. Exacerbations of

the patient’s presenting dermatitis are to be expected, and

while this is usually minimal and bearable, it can serve as

an important diagnostic clue in assigning clinical rele-

vance. Information extrapolated from adult studies indi-

cates that the risk of active sensitization to one of the

tested allergens is extremely low. Serious adverse effects,

such as anaphylactoid reactions to neomycin or bacitracin,

are reported to be very rare. Potential benefits of patch

testing clearly outweigh the procedure’s potential risks and

side effects. Use of commercially available patch test

chemicals in generally accepted and published concentra-

tions are associated with the fewest side effects.
Important Contact Allergens in
Childhood

>Table 144.1 lists the predominating 20 pediatric aller-

gens found ubiquitously among patch testing reports from

the USA, Canada, Europe (Germany, Italy, UK, France,

Spain, Belgium), and Brazil.
Metal Allergens

Nickel is the most prevalent allergen in patch-tested

patients of all ages (> Fig. 144.1).

Nickel contact dermatitis classically presents as an

eruption on the earlobes, face, and periumbilical area, as

a result of contact with items such as jewelry and clothing



. Table 144.1

Important allergens in children (USA, Canada, Europe, Brazil)

Rank Allergen Description Source

Frequent

distribution

1. Nickel Metal Jewelry, buckles, snaps, eyeglasses, orthodontics,

studs on school chairs, musical instruments, cell

phones, keys, coins

Face/eyelids,

earlobes, neck, wrists

2. Cobalt Metal Jewelry, buttons/snaps, ceramics, cement, vitamin B12 Earlobes, neckline,

umbilical area, hands

3. Potassium

dichromate

Metal Tanned leather, matches, cement, pigments (green

felt), dental implants

Hands, generalized

4. Gold Metal Jewelry and dentistry products Eyelids, mouth/lips

5. Neomycin sulfate Topical antibiotic Topical antibiotic preparations Foot, eczema sites,

wounds

6. Bacitracin Topical antibiotic Topical antibiotic preparations Foot, eczema sites,

wounds

7. Tixocortol

pivalate

Corticosteroid,

especially

hydrocortisone

OTC and prescription creams, lotions, and ointments Any location topical

is applied

8. Sorbitan

sesquioleate

Emulsifier Pharmaceuticals, cosmetics, ointments, creams, lotions Iatrogenic – sites of

dermatitis

9. Propylene glycol Solvent/moistening

agent

Pharmaceuticals, foods, cosmetics, personal care

products

Face, perioral, in sites

of dermatitis

10. Lanolin Emollient Emollients, rust-preventative waxes, soaps, lip balms Hands, any body area

with emollient use

11. Fragrance mix 1 Mix of 8 fragrances Perfumes, personal care products, household

products, soaps, detergents, cleaners, medicaments

Eyelids/face, neck,

mouth/lips

12. Myroxylon

pereirae (balsam

of Peru)

Fragrance/flavorant

– tree resin

Perfumes and cosmetics, toothpaste, lozenges,

flavoring agent

Eyelids/face, neck,

mouth/lips

13. Colophony Fragrance/adhesive

– distillation

product of conifers

Personal care products, adhesive bandages, pine

extracts

First aid bandage

application sites,

eyelids/face

14. Cocamidopropyl

betaine

Detergent,

surfactant

Shampoo, liquid soap, bath gel, toothpaste, contact

lens solutions, make-up removers

Face, scalp, and neck

15. p-tert butyl

formaldehyde

resin

Adhesive and

neoprene cement

allergen

Leather shoes, athletic shoes, protective sports gear,

neoprene

Foot, sports gear

distribution

16. Carbamates Rubber accelerant Elastic waistbands, shoes, socks, gloves, swimsuits,

tires

Waistline, feet, hands

17. Thiuram Rubber accelerant Elastic waistbands, socks, swimsuits, shoes (soles or

insoles), gloves, pesticides

Waistline, feet, hands

18. Para-phenylene

diamine

Hair dye chemical Hair dye, ‘‘black-henna’’ (PPD-adulterated henna)

tattoos

Hairline, ears, hands,

henna tattoo sites

19. Disperse dyes

(blue 106/124)

Aniline dye Textiles, diapers, glasses Peri-axillary bands,

diaper edge

20. Quaternium-15 Preservative-

formaldehyde

releasing

Cosmetics and topical medications – non-prescription

and prescription

Face and body
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. Figure 144.1

Nickel dermatitis
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fasteners. With continued exposure and immune stimula-

tion, involvement of distant sites, which are not in direct

contact with the metal allergen, is seen in up to 50% of

children. This is known as an id-reaction, where dermatitis

affects sites such as the extremities and the upper trunk, is

more diffuse, and may mimic follicular eczema.

Because nickel is so ubiquitous, allergic patients

should purchase the commercially available dimethyl-

glyoxime spot test kit to identify if nickel ions are released

from metal objects. A few drops of 1% dimethylglyoxime-

ammonia (DMG-A) are applied to a cotton tip applicator,

which is rubbed against the object in question. If nickel is

present at a concentration as low as 1:10,000 on a solid

surface and 10 ppm in a liquid, the applicator will turn

a pink color. Currently, in the U.S.A., there is an effort to

encourage a limitation on the allowable release of nickel to

be <0.2 mcg/cm2/week in products with prolonged skin

contact, as has been instituted in Europe since 2004.

Cobalt is also a metal that is naturally found in metal

ore with nickel and is often used as an alloy with nickel. It

can be used to increase the overall strength of other metals.

Sensitizing exposures include jewelry, clothing snaps, but-

tons and metal objects, as well as cosmetics, joint replace-

ments, ceramics, paints, cement, and multi-vitamins

(vitamin B12/cyanocobalamine).

Another frequently sensitizing metal is gold, which is

found in jewelry and dentistry. PPT reactions to gold do

not always correlate with the area of suspected ACD. The

most clinically relevant presentations usually include eye-

lid involvement and stomatitis.

Chromate (potassium dichromate), a metal salt

derived from chromium, is the final metal to top the
allergen chart. Tanned leather is a potential source of

chromate exposure in the household and is found in

couches, shoes, boots, belts, and gloves. Vegetable-tanned

leather can be used as an alternative. Chromium is also

used in dental implants and the metal wire used in ortho-

dontia. Additional sources of chromium include orthope-

dic prostheses, suture materials (chromated catgut),

vitamin supplements, green tattoo ink, some cosmetics

with green tints, as well as dyes and pigments, paints,

and ceramics.
Antibiotics and Medicament-Associated
Allergens

Neomycin sulfate, a topical antibiotic, maintained second

place on the list of most common sensitizing allergens for

approximately 25 years. More recently, the prevalence has

been on a decline, which may be a result of its replacement

with other topical antibiotics, such as bacitracin. Neomy-

cin, however, is still frequently found in many over-the-

counter creams and ointments used for the treatment of

superficial wounds or burns, as well as to treat skin, eye,

and ear infections. Co-reactivity with other chemically

unrelated substances has been noted, likely due to its use

in formulations with other antibiotics, antifungals, or

corticosteroids.

Corticosteroid allergy is becoming more widely recog-

nized in children. In fact, 0.2–6% of patients have been

found to display ACD to one of the five groups of cortico-

steroids. The sensitization potential of group

A corticosteroids (e.g., Cortaid, Cortizone-10) is greater

than that of the other structural classes [A (5.72%) >

B (4.80%) > D1 (3.54%) > D2 (2.13%) > C (1.10%)],

likely due to its over-the-counter usage. Tixocortol-21-

pivalate is the screening substance for the group

A corticosteroids (some investigators also screen with

hydrocortisone 1% in alcohol), while budesonide and

triamcinolone are the screening substances for class B,

and hydrocortisone-17-butyrate for class D2. Cross-

reactions between classes are possible, specifically between

groups A and D2, as well as between certain corticoste-

roids in groups B and D2.
Personal Care Product and Vehicle Allergens

Another important and emerging allergen, especially in

atopics, is cocamidopropyl betaine (CAPB), a surfactant

derived from coconut oil and commonly found in foaming
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cleansers, shampoos (used in ‘‘no tear’’ formulations), and

soaps. Thus, the distribution of dermatitis often involves

the head and neck region. The true sensitizers in CAPB

are thought to be the manufacturing contaminants,

amidoamine, and 3-dimethylaminopropylamine (DMAPA).

Cosmetic manufacturers are being encouraged to remove

these impurities, which may reduce sensitization rates

from products containing CAPB.

Contact allergy to fragrances has also been associated

with atopic individuals. One of the chemicals used to

screen for fragrance allergy is balsam of Peru (BOP),

a substance derived from the Myroxylon pereirae tree.

Children (and adults) are commonly sensitized to this

allergen. The distribution of dermatitis has a predilection

for the face, neck, and axillae. BOP and/or cross-reacting

chemicals can be found in cosmetic products, such as

perfumes, lotions, diaper-area care products, and tooth-

pastes and mouthwashes, which may cause contact sto-

matitis or cheilitis. Moreover, BOP may be found in

pharmaceutical preparations, scents, and flavorings for

foods, drinks, and liquid medicaments (i.e., tomato,

soda, cinnamon, chocolate, and vanilla extract); it also

may be associated with hand dermatitis.

Fragrance mix 1 (FM1) is a mixture of eight chemicals

(geraniol, cinnamic aldehyde, hydroxycitronellal,

cinnamic alcohol, eugenol, isoeugenol, oak moss absolute,

and a-amylcinnamic alcohol) that is also used to screen for

fragrance allergy. Since the products that incorporate these

eight chemicals are similar to those that include BOP, the

distribution of the dermatitis may be similar. In fact, some

of the fragrances included in FM1 are constituents of BOP,

which explains the cross-reactivity that may be seen

between these allergens.

Colophony or rosin is a resin that is derived from the

distillation products of pine and spruce trees. It is com-

monly used as an adhesive as well as in eyebrow wax, some

cosmetics, and diapers (top-layer pad). There is cross-

reactivity among colophony allergic patients with fra-

grance and BOP, as components of both colophony and

BOPoccur together in nature, and may be incorporated in

fragrances.

Formaldehyde and formaldehyde-releasing preservatives

(FRPs) are another group of allergens which may

co-sensitize with fragrances due to similar product utili-

zation patterns. Their widely effective antibacterial and

antifungal properties have led to the FRPs use as disinfec-

tants and preservatives in a number of products, such as

lotions, shampoos, body washes, and even some medica-

ments (generic corticosteroid creams and permethrin

cream). Many manufacturers have replaced formaldehyde

with one of the FRPs in biocides and personal hygiene
products. These FRPs include: quaternium-15,

diazolidinyl urea (Germall II), DMDM hydantoin

(Glydant), imidazolidinyl urea (Germall), 2-bromo-2-

nitropropane-1,3-diol (Bronopol), and tris nitromethane

(Tris Nitro). Systemic exposure to formaldehyde is possi-

ble through inhalation of cigarette smoke or ingestion of

certain foods that metabolize into formic acid (i.e., aspar-

tame-containing foods). These sources of exposure have

been reported to stimulate allergic reactions, with some

patients improving through dietary avoidance.

Sorbitan sesquioleate is an important emulsifier, spe-

cifically a fatty acid ester that is widely used in pharma-

ceuticals, such as topical corticosteroids, as well as in

cosmetics, ointments, creams, and lotions; it has recently

been shown to be a relevant contact allergen in the pedi-

atric population. Its association with corticosteroids

makes this allergen particularly relevant to those with

atopic dermatitis, who often require topical corticoste-

roids for treatment.

Propylene glycol is a preservative and ‘‘wetting agent’’

found in a wide variety of products, including pharma-

ceuticals, foods (e.g., ‘‘moist’’ cakes), cosmetics, and per-

sonal care products, making allergen avoidance

particularly challenging.

Lanolin (wool wax alcohol) is an emollient used for

skin barrier protection and repair. It is made from the

sebaceous excretions found on sheep’s wool. Common

sources are topical ointments, moisturizers, and lip

balms. Lanolin allergy is difficult to diagnose clinically

with ‘‘trial and error’’ product substitution; patch testing

is essential.
Rubber Additives

The next category of allergens that commonly affect chil-

dren is rubber accelerators, to which both thiuram and

carbamate belong, in addition to mercaptobenzothiazole,

mercapto mix, and diakylthioureas. These chemicals are

major additives in most rubber products as they promote

rubber’s transformation from a liquid to a solid state.

Sources of exposure include athletic shoes (insoles and

soles), elastic waistbands, socks, swimwear, toys, pacifiers,

cosmetic applicators, and adhesives.

Another allergen utilized with diakylthioureas in neo-

prene and athletic gear foam is p-tert-butyl-formaldehyde

resin. The two are commonly referred to as the ‘‘neoprene

cement’’ allergens. PTBFR is not a rubber accelerator,

rather it is an adhesive that is used in the manufacture of

shoes and cars, in addition to being an important compo-

nent of neoprene and sports gear.
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Dye and Textile Allergens

Para-phenylenediamine (PPDA) is a colorless aromatic

amine commonly known for its use in permanent hair

dye. Para-phenylendiamine acts as a primary intermediate

in hair dyes, is oxidized by hydrogen peroxide, and then

polymerized to a color within the hair by a coupler such as

resorcinol. Although PPDA derivatives are used in screen-

ing chemicals for black rubber allergy (e.g., isopropyl-

paraphenylenediamine and related chemicals), PPDA

itself is a poor detector of sensitization for black rubber

allergy and is usually patch test negative.

More recently PPDA is being used in temporary tat-

toos, where it is mixed with natural henna to make ‘‘black

henna.’’ Black henna tattoos may induce sensitization with

severe bullous reactions and subsequent adverse reactions

with hyper- and hypopigmentation and permanent scar-

ring. While PPDA is the most commonly used ‘‘perma-

nent hair dye’’ [limit permissible for hair dyes (<6%)], it

has been detected in concentrations well above 15% in

henna tattoo preparations. Due to this elevated concen-

tration, adolescents that have become sensitized through

‘‘black-henna’’ tattoos at younger ages are at risk for

unusually severe reactions to PPDA containing hair dyes.

Potential for systemic reactions is also possible among

PPDA-sensitized patients when exposed to cross-reactors,

such as benzocaine, hydrochlorothiazide, and sulfon-

amide medications. Moreover, 25% of those allergic to

PPDA can also be reactive to certain dark synthetic cloth-

ing, which may contain semi-permanent dyes.

Because of their sensitizing potential, Disperse blue

dyes 106 and 124 are often used to screen for textile derma-

titis in pediatric patients. These partially water-soluble dyes

easily leach out of fabrics onto the skin with normal wear

and repeated washing. Allergic contact dermatitis in chil-

dren has been reported from sensitization to aniline dyes

found in clothes, undergarments, seatbelts, diapers, and

eyeglass frames. In addition to patch testing with individ-

ual dyes, a swatch of the patient’s suspect garment may

also be directly applied, as many colors canmake up a hue.

Another cause of textile dermatitis is formaldehyde,

which may also cause hand and systemic contact derma-

titis. In textiles, formaldehyde is used in resins to create

‘‘permanent press’’ or ‘‘wrinkle-resistant’’ clothing, and is

associated with dermatitis in regions where clothing rubs

against the skin, i.e., body folds. These chemicals are also

used in rayon and corduroy, and patients that develop

contact allergy to formaldehyde resins in textiles have

also developed diffuse nummular eczema or erythroderma

due to secondary sensitization from quaternium-15,

a FRP.
Treating ACD

The basis of therapy for ACD is the avoidance of the

causative agent(s). Once allergens are confirmed and iden-

tified through patch testing, patients are educated on

allergen substitution, avoidance, and removal from their

environment. With these interventions, it may be possible

to ‘‘cure’’ dermatitis with a sustained remission.

At times, patch testing fails to identify the inciting

agents, especially if multiple chemicals are involved; and

in some instances, avoidance alone may not completely

clear the ACD. In these cases, topical and/or systemic

therapies will be necessary as an adjuvant. Cool, wet com-

presses are particularly useful in providing symptomatic

relief to acutely inflamed skin. In cases of hand dermatitis

and in ‘‘unavoidable exposures,’’ such as toxicodendron

exposure in a woodlands hiker on a trek or in the cases of

aeroallergens, physical barrier creams can be utilized.With

these, the patients apply the creams before and during the

exposure in an effort to avoid absorption of the allergen.

First-line therapy is topical corticosteroids, which

albeit effective, may have side effects with prolonged use.

A word of caution is that corticosteroids themselves may

be allergens or their vehicles may contain allergenic com-

ponents. Thus, careful screening during patch testing and

specific prescription of appropriate formulations is neces-

sary. For atrophy-prone areas, such as the face and

intertriginous areas, topical calcineurin inhibitors (TCIs)

may need to be substituted. Also of note, ACD to the active

ingredients pimecrolimus, and tacrolimus themselves, and

to the benzyl alcohol component of pimecrolimus has

been reported.

In particular cases, where dermatitis is severe or wide-

spread, involves the mucous membranes, or continues to

progress despite the use of topical agents, systemic thera-

pies may be necessary. Oral corticosteroids, used at 1 mg/

kg/day, can be effective for acute exacerbations or episodes

of ACD. When dermatitis becomes severe and chronic,

‘‘steroid sparing’’ agents should be considered. These

include ultraviolet light therapy, cyclosporine,

mycophenolate mofetil, methotrexate, and azathioprine.

In conclusion, the most important first step in treating

patients with patch test confirmed ACD is avoidance edu-

cation. A number of resources are available to provide

patients with easy-to-read facts on where their specific

allergens are found and ways to avoid them. (http://

www.contactderm.org/, http://www.truetest.com/, http://

www.chemotechnique.se/). Furthermore, many physi-

cians educate their patients on the substitution of safe

alternatives by providing them detailed shopping list

instructions formulated by software such as the new

http://www.contactderm.org/
http://www.chemotechnique.se/
http://www.chemotechnique.se/
http://www.truetest.com/
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Contact Allergen Management Program (CAMP), avail-

able to members of the American Contact Dermatitis

Society at www.contactderm.org and the list of Alterna-

tives for the 2007 NACDG Standard Screening Tray devel-

oped by the American Contact Alternative Group.
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