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Atopic dermatitis (AD) is a chronic 
skin disorder with a complex eti-
ology and presentation. Charac-

teristic features of AD include immune 
dysregulation and skin barrier dysfunc-
tion.1,2 These features lead to pruritic 
and erythematous lesions in the acute 
phase, and xerotic lichenified lesions in 
the late stages.3 

The prevalence of AD has been in-
creasing worldwide,4 with cases docu-
mented in the United States in up 
to 20% of children and up to 10% of 
adults.5,6 AD has traditionally been con-
sidered a disease mostly limited to child-
hood with studies noting persistence 

into adulthood in only 1% to 3%.6 Re-
cently, however, data from a very large 
AD patient registry of 7157 patients 
showed that more than 80% of AD pa-
tients aged 2 to 26 years had symptoms 
of AD and were using medication to 
treat it. By age 20, about 50% of these 
patients had finally attained only one 
6-month period with no symptoms.7 In 
cases of recalcitrant AD, allergic contact 
dermatitis (ACD) is often an underrec-
ognized problem and should be consid-
ered in all patients with a chronic der-
matitis even when confirmed AD exists.

One important entity that can wors-
en and complicate the course of AD 

is ACD, which is a delayed (type IV) 
T-cell mediated hypersensitivity reac-
tion that develops following cutane-
ous re-exposure to a culprit allergen in 
sensitized individuals. Contact derma-
titis is an important disease estimated 
to notably affect more than 72 million 
Americans each year.8 The economic 
impact of this disease is high in regards 
to patient morbidity and quality of life, 
missed work days and loss of income, 
not to mention significant expendi-
tures for visits to health care providers 
and for medications. Correctly diag-
nosing ACD results in improvement, 
prevention, or “cure” of the dermatitis 
and decreases overall costs to the health 
care system.9 Once patch testing is per-
formed and a culprit has been identi-
fied, education becomes the critical 
intervention to ensure adherence to an 
avoidance regimen.

With allergen avoidance, remission of 
the dermatitis ensues. If patients are un-
able to comply with the avoidance regi-
men, they become at risk for recurrent 
or sustained dermatitis or progression 
to a systematized presentation.10 The 
evaluation of ACD fits well with ther-
anostic theory, individualized therapy 
combining diagnostics and therapeutic 
intervention, as the patch test evalua-
tion is used to dictate a personalized 
avoidance strategy for the management 
of each patient. Although ACD is not 
“curable,” many individuals will achieve 
complete remission with meticulous 
avoidance. This article highlights ACD 
in AD patients and explores top relevant 
allergens, pathophysiological factors, as 
well as clinical tips and pearls for di-
agnosis and treatment. ACD should be 
considered in any patient with chronic 
recalcitrant dermatitis.

ALLERGIC CONTACT DERMATITIS IN 
ATOPIC DERMATITIS  
While there has been a heightened awareness of allergic contact dermatitis in the last decade, the true prevalence is likely grossly 
underestimated as it is often overlooked, especially in very young patients.  
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Figure 1. Female with allergy to numerous essential oils. Oil use was stopped and her dermatitis was treated. Her 
symptoms resolved and did not return.
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INFLAMMATORY PATHWAYS ASSOCIATED WITH AD 
AND ACD 

AD is a chronic condition that arises 
as a result of chronic immune dysreg-
ulation, skin barrier dysfunction, and 
susceptibility to infection or coloniza-
tion with bacteria such as Staphylococ-
cus aureus.1,2 The inflammation of AD is 
characterized by primarily the T-helper 
(Th) 2 cell phenotype, although there 
are also contributions from Th1, Th22, 
and Th17 cells.1,2

With ACD the initial sensitization oc-
curs when small haptens penetrate the 
skin and are processed by Langerhans 
cells or dermal dendritic-antigen pre-

senting cells. Subsequently, they are pre-
sented to naive T cells in the lymph nodes 
which in turn induce clonal expansion of 
the memory T cell.11 Upon re-exposure 
to the allergen, the primed T cells mount 
an immunologic response, eliciting the 
clinical picture of ACD that include 
edema, erythema, and vesiculation. The 
inflammation of ACD is characterized by 
primarily a T cytotoxic (Tc)1/Th1 phe-
notype, although Th2, Th17, and Th22 
cells may be activated as well.1,2,12

Several inflammatory mechanisms may 
predispose AD patients to ACD. Irritant 
contact dermatitis (ICD) may induce an 
innate immune cascade that predisposes 

to ACD.2 In addition, AD in the chronic 
phase partially shifts to a more Th1 phe-
notype.2 Finally, the presence of bacteria, 
common in AD, has been suggested to 
promote ACD, possibly through the up-
regulation of similar inflammatory me-
diators to ACD, such as toll-like recep-
tors and T-cell receptor Vbeta 17 region 
expansion.1 A recent study also linked 
nickel allergy and S aureus infection 
specifically in AD. These investigators 
reported an elevated secretion of IL-2 
under nickel sulfate stimulation in vitro 
exclusively in atopic patients with nickel 
allergy infected by S aureus.13 IL-2, in ad-
dition to its role in promoting the dif-
ferentiation of T cells following antigen 
stimulation (geared to aid in fighting off 
infections), also plays a pivotal role in the 
development of contact sensitization.

IMPACT OF A DEFECTIVE SKIN BARRIER
The skin of AD patients notably 

shows increased transepidermal water 
loss, with decreased production of ter-
minal differentiation proteins such as 
filaggrin, aberrations in skin lipid con-
centrations and ratios, and increased 
pH.1,14 Additionally, defective skin bar-
rier acidification has been shown to lead 
to a myriad of other problems including 
decreased skin barrier lipid production, 
diminished production and secretion 
of cutaneous antimicrobial peptides, 
defective cellular differentiation, exces-
sive inflammation, and the initiation of 
contact sensitization.15 Several studies 
have suggested that skin barrier acidifi-
cation may be the missing link and the 
“master switch” in AD.16,17 Immune ab-
normalities may also contribute to the 
barrier dysfunction of AD. For example, 
the Th2 cytokines IL-4 and IL-13 have 
been shown to downregulate ceramides 
and the expression of epidermal differ-
entiation complex genes.2

ACD SHOULD BE CONSIDERED IN AD PATIENTS
Strong evidence exists that the Th2 

bias in AD may lower the risk of con-
tact sensitization compared with healthy 
controls.1 However, AD patients appear 
to be at similar or even increased risk 
of ACD as compared with the general 
population for several reasons. 

First, the dysfunctional skin barrier in 
AD patients allows for increased penetra-
tion of chemicals, which may increase the 

Figure 3 and 4. Eyelid dermatitis due to methychloroisothiazolinone found in Versa base compounding base (Figure 3).  Resolved 
with treatment with TrueLipids 1% hydrocortisone cream after 2 weeks (Figure 4).

Figure 2. Nine year old girl with life long history of atopic dermatitis and ichthyiosis vulgaris had been using bacitracin on all of the 
open sores of her eczema. Patch testing showed she is allergic to bacitracin. She was treated  with a compound of fluocinonide 
in TrueLipids cream followed by TrueLipids ointment BID.  After 3 to 4 months she was able to stop all steroids and stay on 
maintenance with these emollients.
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risk for sensitization and ACD.1 Of note, 
this barrier defect also results in increased 
rates of ICD, which further compromises 
the skin barrier and magnifies this issue. 

In addition, the mainstay of therapy in 
AD patients includes chronic emollients 
and topical anti-inflammatory therapy 
for treatment and maintenance, which 
may result in children with AD becom-
ing sensitized to allergens found in their 
topical products.1,18 For example, many 
so-called hypoallergenic pediatric cos-
metic products for sale in the United 
States contain potent contact allergens 
such as fragrances and preservatives.19 
It has been suggested that skin barrier 
repair medicaments that do not con-
tain any of the common allergens seen 
in AD may be helpful, although further 
research is required.14 

Clinical studies show that AD pa-
tients are as much at risk for ACD as the 
general population. One study found 
that 89% of AD patients and 66% of 
non-AD patients with suspected ACD 
and chronic eczema were patch test 
positive.20 In another study, Czarnobil-
ska and colleagues21 found that 44% of 
7-year-old children and 53% of 16 year-
olds with a history of chronic eczema 
were patch test positive. When the study 
was repeated in atopic children only, 
67% of 7 to 8 year olds and 58% of 16 
to 17 year olds were patch test positive.22 
Common allergens in these age groups 
included nickel (35.9% and 19.4%, re-
spectively), propolis (16.5% and 5.4%, 
respectively), cobalt (9.7% and 6.5%, 
respectively), fragrance mix I (6.8% and 
3.2%, respectively), chromium (6.8% 
and 3.2%, respectively), and fragrance 
mix II (5.8% and 2.2%, respectively).22

While there has been a heightened 
awareness of ACD in the last decade, the 
true prevalence is likely grossly underes-
timated as it is often overlooked, espe-
cially in very young patients. ACD has 
been reported to occur even in those 
who are as young as 6 months.11 

Many studies show rates of ACD in AD 
are lower during flares and higher during 
periods of disease quiescence.23 In a dini-
trochlorobenzene sensitization study, 33% 
of severe, 95% of moderate, and 100% of 
mild atopics could be sensitized.23 When 
nonresponders were rechallenged at a 
time of disease quiescence, almost all dem-
onstrated an ACD response. 

In another study, when adolescent 
and adult AD patients were patch tested 
during a period of quiescence, 48% of 
patients had an allergic reaction to at 
least 1 European Standard Series aller-
gen, and 12.8% of patients had an aller-
gic reaction to at least 1 corticosteroid.24 
This finding underscores the impor-
tance of concomitant therapies aimed 
at barrier repair in the atopic patient, 
which ultimately decrease the utiliza-
tion of topical corticosteroids and thus 
may reduce the risk of sensitization. No-
tably, the most common allergens in this 
study were nickel sulfate (28.2%), potas-
sium dichromate (20.5%), cobalt chlo-
ride (12.8%), and phenylenediamine, 
budesonide, betamethasone, clobetasol, 
and dexamethasone (7.7% each).

ACD can be localized or distant from 
the site of exposure and may also pre-
dominantly involve the flexures, due to 
exposure patterns or local factors such 
as friction, occlusion, and maceration.25 
This is often confused for a flare of AD. 
Various factors may affect the thresholds 
for sensitization among individuals in-

cluding age, type of allergen, degree of 
skin barrier dysfunction, and frequency 
and duration of exposure.1 Some pa-
tients require repeated exposure to the 
allergen to develop ACD while other 
more potent allergens may elicit earlier 
and more intense reactions. 

As it may be difficult to differentiate 
ACD from AD, minimization of allergens 
that have been shown to be statistically 
significantly more common in AD (Ta-
ble) may be prudent in all children who 
have any form of chronic eczema.26-28 

CLINICAL CLUES TO ACD IN AD
Many distinctive clinical clues can 

help one to discern ACD from AD. Be-
attie and colleagues29 found that eye-
lid, hand, and vulvar involvement were 
more commonly associated with ACD 
in patients with AD. In addition, Schena 
and colleagues30 determined that body 
location of ACD was more often wide-
spread in AD patients (30% vs 7.9%), or 
localized to the face (28.4% vs 16.3%), 
while localization on the trunk was less 
common (2.4% vs 14.4%). 

Figure 5. Thirteen-year-old girl with 3-year history of dermaitis that began on her leg and then spread to her face.  She was treated 
with 2.5% hydrocortison butyrate, which would improve and then exacerbate the dermatitis. Patch testing revealed she was 
allergic to tixocortol pivalate, nickel sulfate, neomycin sulfate, and thimerosal.  All hydrocortisone was removed from her treatment 
plan and she was treated with TrueLipids. Cream plus TrueLipids ointment BID for 3 weeks.  She recovered completely.  
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The following can also be indicative of 
ACD: a new onset dermatitis; worsening 
dermatitis; change in distribution or dis-
tribution involving areas more sugges-
tive of ACD (ie, face, eyelids, hands, neck 
folds); recalcitrant disease that clears only 
with ultrapotent topical or oral steroids; 
adult or adolescent onset of AD; and a 
clinical presentation of chronic vesicular 
hand dermatitis, especially in the working 
population.31 Recently, consensus guide-
lines have been created regarding when it 
is most appropriate to patch test patients 
with AD. The consensus paper has been 
submitted for publication to Dermatitis.

CONFIRMING CONTACT SENSITIZATION AND 
DIAGNOSING ACD

The gold standard for the diagnosis of 
ACD is epicutaneous patch testing. The 
FDA has approved this commercially 
available screening tool for individuals 
aged 18 years and older. 

To date, the FDA has not approved 
patch testing for the pediatric popula-
tion despite numerous studies both in 
the United States and internationally 
that demonstrate the safety and efficacy 
of patch testing in this population.32,33 As 

many patients with AD are children, this 
is a crucial point to address. Experts agree 
that patch testing is indicated in children 
with chronic recalcitrant or worsening 
dermatitis, or dermatitis involving the 
hands and face in all age groups.31 A de-
tailed history is imperative to help select 
allergens to be included in the testing es-
pecially in the pediatric population who 
has a smaller surface area for testing. This 
week-long testing can be cumbersome; 
therefore, consideration of the child and 
family’s ability to tolerate the testing and 
follow-up is also important. For this rea-
son, a preemptive avoidance strategy may 
be warranted.34

When performing patch testing, aller-
gens/chemicals are placed on the unaf-
fected skin of the back or inner arm and 
placed under occlusion. The patches are 
removed and the first reading of symp-
toms is performed at 48 hours, although 
some have suggested that 24 hours may 
be sufficient in the pediatric popula-
tion.35 Delayed reads should also be per-
formed at 72 hours and, in some cases, 
at up to 168 hours (7 days) after initial 
placement, as the first reading may miss 
up to 33% or more of the reactions.36 

Irritant reactions occurring within the 
first 48 hours are also typically resolved 
by the delayed readings.  

After the reactions have been ob-
served and documented, it is important 
to determine the clinical relevance of 
any positive patch test reactions. Not 
all positives will have clinical relevance. 
Once clinical relevance has been estab-
lished, it is important to perform a thor-
ough investigation of exposure risk of 
each relevant allergen. Avoidance mea-
sures can then be recommended for the 
patient and family.

Of note, certain allergens are so potent 
that they cause a more immediate and in-
tense reaction that is easily identified by 
the patient, such as oleoresin in poison 
ivy and poison oak. These types of reac-
tions often do not require patch testing 
for culprit identification and resolution 
of dermatitis. However, many allergens 
are ubiquitous and/or found in low con-
centrations in daily use preparations such 
as hygiene products or medications, and 
the association may not be as apparent. 
The most common allergen, nickel, can 
be found in objects including clothing 
fasteners, belts, electronics, medical im-
plants, stainless steel cookware, nuts, and 
chocolate.37,38 Knowing where common 
allergens are found is imperative as it is 
important to educate patients on where 
hidden exposures might be occurring.

CONCLUSION
ACD is a significant and often under-

recognized problem in the AD popu-
lation and should be considered in all 
patients with a chronic dermatitis even 
when confirmed atopy exists.39 Un-
diagnosed ACD can be devastating to 
both the patient and the caregiver and 
often results in years of therapy resistant 
disease. It is important to consider patch 
testing even in young children who 
have chronic recalcitrant eczema or a 
distribution suggestive of ACD. 

Allergen avoidance, topical emol-
lients, and anti-inflammatory therapies 
are central to the treatment of AD and 
ACD. Understanding sources of expo-
sure and educating patients and family 
members is imperative. n

Dr Eberting is a board-certified derma-
tologist and entrepreneur. She developed the 
patent-pending TrueLipids Skin Barrier Op-

ACD can be localized or distant from the site of exposure and may 
also predominantly involve the flexures, due to exposure patterns 
or local factors such as friction, occlusion, and maceration.

Table. ALLERGENS REPORTED TO BE STATISTICALLY SIGNIFICANTLY MORE COMMON IN 
AD COMPARED WITH NON-AD DERMATITIS
Allergen Details D

Fragrance mix 120,40

Mix of 8 fragrances, cinnamic alcohol, cinnamic alde-
hyde, eugenol, isoeugenol, feraniol, hydroxycitronellal, 
oak moss absolute, and amylcinnamaldehyde. Found in 
essential oils and personal care products

Disperse dyes41 Aniline dye

Potassium dichromate30 Metal derived from chromium, often found in cement, 
leather, pigments, and cutting oils

Lanolin42 Emollient

Tixocortol-21-pivalate43 Corticosteroid (Class A)

Formaldehyde-releasing preservatives (quater-
nium-15, imidazolidinyl urea, DMDM hydantoin, 
and 2-bromo-2-nitropropane-1,3-diol)27 

Preservatives used in cosmetics and occupational 
products

Cocamidopropyl betaine28 Detergent, surfactant

Myroxylon pereirae20 Fragrance/flavorant—tree resin (naturally cross reacts 
with chemicals in tomatoes/ketchup)

Compositae44 Daisy (ragweed) family allergens
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the world’s first dedicated online eczema 
clinic www.EczemaClinicOnline.com and 
is the chief executive officer and founder of 
AZOVA, a telehealth platform.
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dermatology at Stanford University School of 
Medicine in Stanford, CA, where she serves 
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director of the Contact Dermatitis Clinic. 
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gist and professor at Loma 
Linda University in Loma 
Linda, CA. She is founder 
and chief executive officer 
of the Dermatitis Academy 

public outreach education campaign.

Disclosure: Dr. Chen and Dr. Jacob report no 
relevant financial relationships.

References
1. Thyssen JP, McFadden JP, Kimber I. The mul-
tiple factors affecting the association between 
atopic dermatitis and contact sensitization. Allergy. 
2014;69(1):28-36.
2. Gittler JK, Krueger JG, Guttman-Yassky E. Atop-
ic dermatitis results in intrinsic barrier and immune 
abnormalities: implications for contact dermatitis. J 
Allergy Clin Immunol. 2013;131(2):300-313.
3. Dhingra N, Gulati N, Guttman-Yassky E. 
Mechanisms of contact sensitization offer insights 
into the role of barrier defects vs. intrinsic im-
mune abnormalities as drivers of atopic dermatitis. 
J Invest Dermatol. 2013;133(10):2311-2314.
4. Lebwohl MG, Del Rosso JQ, Abramovits W, et 
al. Pathways to managing atopic dermatitis: con-
sensus from the experts. J Clin Aesthet Dermatol. 
2013;6(7 suppl):S2-S18.
5. Silverberg JI, Hanifin JM. Adult eczema 
prevalence and associations with asthma and 
other health and demographic factors: a US 
population-based study. J Allergy Clin Immunol. 
2013;132(5):1132-1138.
6. Larsen FS, Hanifin JM. Epidemiology of atop-
ic dermatitis. Immunol Allergy Clin North Am. 
2002;22(1):1-25.
7. Margolis JS, Abuabara K, Bilker W, Hoffstad O, 
Margolis DJ. Persistence of mild to moderate atopic 
dermatitis. JAMA Dermatol. 2014;150(6):593-600.
8. Bickers DR, Lim HW, Margolis D, et al; Ameri-
can Academy of Dermatology Association and the 
Society for Investigative Dermatology. The burden 
of skin diseases: 2004 a joint project of the Ameri-
can Academy of Dermatology Association and the 
Society for Investigative Dermatology. J Am Acad 
Dermatol. 2006;55(3):490-500.
9. Jacob SE, Steele T. Contact dermatitis and 
workforce economics. Semin Cutan Med Surg. 
2006;25(2):105-109.

10. Tuchman M, Silverberg JI, Jacob SE, Silverberg 
N. Nickel contact dermatitis in children. Clin Der-
matol. 2015;33(3):320-326.
11. Bruckner AL, Weston WL, Morelli JG. Does 
sensitization to contact allergens begin in infancy? 
Pediatrics. 2000;105(1):e3.
12. Dhingra N, Shemer A, Correa da Rosa J, et al. 
Molecular profiling of contact dermatitis skin iden-
tifies allergen-dependent differences in immune re-
sponse. J Allergy Clin Immunol. 2014;134(2)362-372.
13. Anna BM, Grazyna A, Wojciech D, et al. Nickel 
allergy and relationship with Staphylococcus au-
reus in atopic dermatitis. J Trace Elem Med Biol. 
2016;33:1-7.
14. Eberting CL, Coman G, Blickenstaff N. Re-
pairing a compromised skin barrier in dermatitis: 
leveraging the skin’s ability to heal itself. J Allergy 
Ther. 2014;5(5):187.
15. Hatano Y, Man MQ, Uchida Y, et al. Main-
tenance of an acidic stratum corneum prevents 
emergence of murine atopic dermatitis. J Invest 
Dermatol. 2009;129(7):1824-1835.
16. Hachem JP, Roelandt T, Schürer N, et al. Acute 
acidification of stratum corneum membrane do-
mains using polyhydroxyl acids improves lipid 
processing and inhibits degradation of corneodes-
mosomes. J Invest Dermatol. 2010;130(2):500-510.
17. Jang H, Matsuda A, Jung K, et al. Skin pH is 
the master switch of kallikrein 5-mediated skin 
barrier destruction in a murine atopic dermatitis 
model. J Invest Dermatol. 2016;136(1):127-135.
18. Mailhol C, Lauwers-Cances V, Rancé F, Paul 
C, Giordano-Labadie F. Prevalence and risk factors 
for allergic contact dermatitis to topical treatment 
in atopic dermatitis: a study in 641 children. Al-
lergy. 2009;64(5):801-806.
19. Hamann CR, Bernard S, Hamann D, Hansen 
R, Thyssen JP. Is there a risk using hypoallergenic 
cosmetic pediatric products in the United States? 
J Allergy Clin Immunol. 2015;135(4):1070-1071.
20. Herro EM, Matiz C, Sullivan K, Hamann C, 
Jacob SE. Frequency of contact allergens in pedi-
atric patients with atopic dermatitis. J Clin Aesthet 
Dermatol. 2011;4(11):39-41.
21. Czarnobilska E, Obtulowicz K, Dyga W, 
Wsolek-Wnek K, Spiewak R. Contact hyper-
sensitivity and allergic contact dermatitis among 
school children and teenagers with eczema. Con-
tact Dermatitis. 2009;60(5):264-269.
22. Czarnobilska E, Obtulowicz K, Dyga W, 
Spiewak R. The most important contact sensitiz-
ers in Polish children and adolescents with atopy 
and chronic recurrent eczema as detected with the 
extended European Baseline Series. Pediatr Allergy 
Immunol. 2011;22(2):252-256.
23. Uehara M, Sawai T. A longitudinal study of 
contact sensitivity in patients with atopic dermati-
tis. Arch Dermatol. 1989;125(3):366-368.
24. Kot M, Bogaczewicz J, Krecisz B, Wozniacka 
A. Contact hypersensitivity to haptens of the Eu-
ropean standard series and corticosteroid series 
in the population of adolescents and adults with 
atopic dermatitis. Dermatitis. 2014;25(2):72-76.
25. Jacob SE, Goldenberg A, Nedorost S, Thyssen 
JP, Fonacier L, Spiewak R. Flexural eczema versus 
atopic dermatitis. Dermatitis. 2015;26(3):109-115.
26. Malajian D, Belsito DV. Cutaneous delayed-
type hypersensitivity in patients with atopic der-
matitis. J Am Acad Dermatol. 2013;69(2):232-237.
27. Shaughnessy CN, Malajian D, Belsito DV. Cu-

taneous delayed-type hypersensitivity in patients 
with atopic dermatitis: reactivity to topical preser-
vatives. J Am Acad Dermatol. 2014;70(1):102-107.
28. Shaughnessy CN, Malajian D, Belsito DV. Cu-
taneous delayed-type hypersensitivity in patients 
with atopic dermatitis: reactivity to surfactants. J 
Am Acad Dermatol. 2014;70(4):704-708.
29. Beattie PE, Green C, Lowe G, Lewis-Jones MS. 
Which children should we patch test? Clin Exp 
Dermatol. 2007;32(1):6-11.
30. Schena D, Papagrigoraki A, Tessari G, Peroni 
A, Sabbadini C, Girolomoni G. Allergic contact 
dermatitis in children with and without atopic 
dermatitis. Dermatitis. 2012;23(6):275-280.
31. Jacob SE, Burk CJ, Connelly EA. Patch testing: 
another steroid-sparing agent to consider in chil-
dren. Pediatr Dermatol. 2008;25(1):81-87.
32. Jacob SE, Brod B, Crawford GH. Clini-
cally relevant patch test reactions in children-
-a United States based study. Pediatr Dermatol. 
2008;25(5):520-527.
33. Zug KA, McGinley-Smith D, Warshaw EM, 
et al. Contact allergy in children referred for 
patch testing: North American Contact Der-
matitis Group data, 2001-2004. Arch Dermatol. 
2008;144(10):1329-1336.
34. Hill H, Goldenberg A, Golkar L, Beck K, Wil-
liams J, Jacob SE. Pre-Emptive Avoidance Strategy 
(P.E.A.S.) - addressing allergic contact dermatitis 
in pediatric populations. Expert Rev Clin Immunol. 
2016;12(5):551-561.
35. Worm M, Aberer W, Agathos M, et al. Patch 
testing in children--recommendations of the Ger-
man Contact Dermatitis Research Group (DKG). 
J Dtsch Dermatol Ges. 2007;5(2):107-109.
36. Warshaw EM, Nelson D. Prevalence of patch 
testing and methodology of dermatologists in the 
US: results of a cross-sectional survey. Am J Contact 
Dermat. 2002;13(2):53-58.
37. Thyssen JP. Nickel and cobalt allergy be-
fore and after nickel regulation--evaluation of 
a public health intervention. Contact Dermatitis. 
2011;65(suppl 1):1-68.
38. Mislankar M, Zirwas MJ. Low-nickel diet 
scoring system for systemic nickel allergy. Dermati-
tis. 2013;24(4):190-195.
39. Czarnobilska E, Obtulowicz K, Dyga W, 
Spiewak R. A half of schoolchildren with ‘ISAAC 
eczema’ are ill with allergic contact dermatitis. J 
Eur Acad Dermatol Venereol. 2011;25(9):1104-1117.
40. Thyssen JP, Linneberg A, Engkilde K, Menné 
T, Johansen JD. Contact sensitization to common 
haptens is associated with atopic dermatitis: new 
insight. Br J Dermatol. 2012;166(6):1255-1261.
41. Giusti F, Massone F, Bertoni L, Pellacani G, 
Seidenari S. Contact sensitization to disperse dyes 
in children. Pediatr Dermatol. 2003;20(5):393-397.
42. Warshaw EM, Nelsen DD, Maibach HI, et 
al. Positive patch test reactions to lanolin: cross-
sectional data from the North American Con-
tact Dermatitis Group, 1994 to 2006. Dermatitis. 
2009;20(2):79-88.
43. Vind-Kezunovic D, Johansen JD, Carlsen BC. 
Prevalence of and factors influencing sensitization 
to corticosteroids in a Danish patch test popula-
tion. Contact Dermatitis. 2011;64(6):325-329.
44. Paulsen E, Andersen KE. Sensitization pat-
terns in Compositae-allergic patients with cur-
rent or past atopic dermatitis. Contact Dermatitis. 
2013;68(5):277-285.

Sharon E. Jacob, MD, 
Section Editor


