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Objective Reading this article will familiarize the reader with the mechanisms and causes of
contact dermatitis.

Data Sources Recent research articles, relevant review articles, and case series/reports in
English from PubMed database mostly from 2010 onwards.

Study selections Most data was in the form of retrospective studies. Efforts were made to
include clinical trials; however, for newer allergens and data on biologics, case series and case
reports were included. Older studies regarding mechanism were included if they were of
particular importance.

Results An understanding of this review should enable the reader to approach the patient with
unknown dermatitis with a better understanding of cause and management. Conclusion Clinical
suspicion for relevant allergens combined with interpretation of patch tests are important in
the diagnosis and treatment of patients with contact dermatitis.
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Introduction

Contact dermatitis (CD), or dermatitis attributeddutside” allergens or irritants is a

skin disorder often attributed to occupational skiposures making it the most common
occupational skin diseas& Apart from occupational exposures, the increased,
frequent use of cosmetics and personal care pre@uetan additional risk factor for the
development of CD, particularly in wom&AThe use of multiple cosmetic products has
become a widespread trend, with the advent ofderiters” promoting the use of
multiple cleansers, and products, such as doubkmsing, and 10-step skincare routines,
which result in increased exposure to sensitiZdisse routines alter the skin
microbiome, and may lead to breakdown of the sipaliayers of the skin increasing

allergen penetratioh.

Patch testing is the gold standard for the diagnosSACD; however, correlation of
history and physical examination are paramoundémiifying hidden sources of
allergens. One should screen for wet/dry cyclesdhaa occur from “wet work”, and also
from daily habits, such as constant wiping of theefwith wipes and washcloths after
infant feeds, hand washing, sweating, and swimmiftighese habits of daily living can
cause ordinary personal items, such as cell phomé&gcome releasers of contact

allergen, such as metal alloys.

In this review, we will highlight newer proposed chanisms of contact dermatitis,
including allergic contact dermatitis (ACD), andtaint contact dermatitis (ICD);

highlight relevant contact allergens, particulddythose with concomitant atopic
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dermatitis (AD). Additionally, we will review theurrent literature on therapeutic

options in CD, including the role of biologics tmettreatment of CD.
Role of Atopy

A systematic review of AD and ACD found that AD ieats had higher rates of patch
test positivity than the general population, thopgsitive patch tests were still lower
when compared with the population specifically seglout patch testintj? AD skin

may be hyporesponsive to allergens due to baseimeine programming that prohibits
the typical Thl responses seen in response toataitargens; and there may be
attenuated responses in AD skin to typical sersiiZ’*'Gitler et al propose that
patients with atopic dermatitis and elderly patemiay also be more susceptible to ACD
and ICD due to a compromised skin bartfendividuals with AD are exposed to
numerous products on a daily basis, often fromaaty @age. Due to these exposures they
may be at increased risk for sensitization froesthproducts including topical
corticosteroids (TCS), and “bland” emollients, lasyt may still contain allergens, such as
propylene glycol, sorbitans, lanolin, fragranced aneservatives? In the elderly
population, relevant allergens may be fragrance mokel, and Balsam of Peru, and
dermatitis may appear as a stasis dermatitis (B3 chronic venous leg ulcers, rather

than a more typical localized CD.

Additionally, some studies suggest increased filaggss-of-function mutation (FLG) in
CD, particularly with nickel sensitization, andhand eczema, which is a phenotype that
may represent contributions of both atopic and actrdermatititis>® There are other
studies; however, that suggest no such associatnshthat responses to allergens are not

changed in individuals with FLG mutatidh?*°
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M echanism

Our current understanding of allergic contact déitieais that of a 2-phase process, that
begins with “sensitization” with a low-molecular \gkt allergen or hapten, which is
presented by dermal dendritic cells (DCs) to Tscrlla proximal draining lymph
node’??°The DCs involved in hapten recognition and pathegés are thought to be
Langerhans cells, or myeloid DCs, which producdfl* 2 The sensitization phase
results in the production of effector T-cells, whia the 29 phase, the elicitation phase,
produce a dermatitis, which develops approximaf@lyours after re-exposure to the

offending allergen.

This Type IV delayed-type-hypersensitivity respomsas thought to be mediated by Thl
cells, though Th2, Th17, and Th22 cells may alsy gl role'*% ?*Clinically, the

dermatitis manifests as itching, erythema, vesjgapulation, and oozing. Newer studies
suggest, the immune signaling pathway may be antigpendent. Molecular profiling

of inflamed skin samples revealed allergen-spedifierences in the T-cell profile of the
skin! Nickel produces a mixed T cell response (Th1/ah@ Th17), and may send
chemokine signals to attract activated type 1 mgmiazells to the site of nickel
exposuré: 2 Other allergens, such as fragrance may cause fiB2/folarization,

similar to the immune process of severe AD, whgcharticularly interesting as fragrance

may be a relevant allergen in pediatric AD.

In murine models of contact hypersensitivity, IL;2ich is implicated in the atopic
march, may also potentiate Th17-mediated skinnmffetion in the elicitation phaséIn

skin biopsy samples of nickel contact hypersensgtithere is also increased Type 2
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chemokine signaling, regulated by IL-4, which attsa CCR4-Th2 cells and eosinophils
to the site of dermatiti& This suggests that in allergic disease statesientype 2

inflammation predominates, such as AD, mechanidn@omay also be enhanced.

In a study by Newell et al, individuals with AD whimderwent chemical sensitization
with 2,4-dinitrochloro- benzene (DNCB) had result@ih2-skewed immune response,
which persisted even 3 months after expoStidedorost and colleagues suggest that
such programming may also be responsible for dgsieéthe allergic march in children
with early onset protein-contact dermatitis relagkin irritation from factors, such as
drooling and saliva irritatiof Irritant contact dermatitis (ICD) is a result éfrsirritants
causing damage to the epidermal layer of skin, whésults in destruction of
keratinocytes®*°Keratinocytes release cytokines, such as IL-1dH]IL-6, IL-8, TNF-

a resulting in activation of the innate immune sgst*

Clinically and histologically, ICD and ACD may béfatult to distinguish. Frings et al
examined pathology of skin biopsies of patienthwinfirmed ACD, ICD and AD;
using predictive modeling approaches they foundatecepidermal keratinocytes to be
associated with ICD, and focal parakeratosis (nethnuclei of keratinocytes in the
stratum corneum) to be associated with A& Dhere were also increased NK cells in the
epidermis in ICD, and pseudo-Pautrier microabscessetaining myeloid DCs
(CD11c") in ACD.?° Eosinophils in the dermis, which is a finding ifited to ACD,
was found more commonly in AD samples in their gttfdOther findings of ACD
include spongiosis, and intraepidermal vesiclasstelrs of T-cells and DCs have been

identified in the dermis beneath these lesions.
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Clinical Features

Clinically, ACD and ICD may appear as a well-denaéed pruritic rash, which in the
acute phase may appear as bright-red erythemagderda; blistering, weepy, and
vesicular rash are findings more associated witlbA&hd may be confused for a
localized skin infectiori:? Chronically, both types of CD may be difficultdéstinguish
from other forms of eczema, as there may be loskstifict borders, and lesions may
become generalized, lichenified, hyperpigmented,ewen violaceous. Overlap of 2
types of eczematous dermatitis may be possibléanarof localized CD can be seen,
such as hand eczema, eyelid dermatitis, chegitibprne contact dermatitis, ectopic
dermatitis, where the allergen is transferred fooma body part to another; and consort
contact dermatitis, where the rash may be thetre$allergen contact from someone in
close proximity, such as a caregiver or partneine®torms of CD include systemic
contact dermatitis (SCD), and contact urticariaiclwhwill not be discussed in this

review.
Allergens

Historically, and presently nickel remains the ma®inmon contact allergen. However,
sources of other common contact allergens are ahgufrgm easily identifiable, such as
neomycin; or occurring from noxious environmentgd@sures to more “hidden
allergens”. In the most recent review of patch testilts from the North American
Contact Dermatitis Group (NACDG), nickel sulfatenaned the most common allergen
(17.5%). However, the second most common allergen methylisothiazolinone

(13.4%), followed by fragrance mix (11.3%), formethyde (8.4%), and
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methychloroisothiazolinone (7.3%) This indicates that the top allergens are hiding a
preservatives and ingredients in everyday prodéatditionally, a trend towards use of
“natural products” due to fears of chemical toxichias resulted in emergence of new

allergens, such as essential oils and glucosidasvBnt allergens are discussed below.

Metal Alloys
Nickel

Nickel sulfate is the most common contact allergerd frequency of nickel sensitivity
has increased over time, reaching a prevalencefafe.5% in 2015-201& Sensitivity
occurs more commonly amongst young, female, noniewhtopic individuals with
asthma or eczenfd.Prevalence rates are even higher in the pedj@palation, reaching
a prevalence rate of 23.7% of children patch telstetthe NACDG, occurring more
frequently in girls, and those less than 5 yeal$bTypical dermatitis affects the face,
scalp, ears, neck, arm, or trunk (periumbilicdipugh in the pediatric population

widespread dermatitis and id reaction can be §&&h.

Jewelry is the most common source of nickel alleegyd risk factors for nickel allergy
include having 1 or more piercing with frequencynafkel sensitivity increasing with the
number of piercingé’ Other sources of nickel include personal electraieivices,
including smart watches, and other wearable tedgyplsnaps and buttons on clothing,

buckles, tools, utensils, coins and ty&.2%3!

Nickel is a water-soluble antigen, and in molecpilarfiling studies of patch test positive
skin to nickel, nickel caused the most significammnune reaction resulting in more
cellular infiltrates of T cells (CD3 and CD8) an®Clc DCs compared with other

allergens-® The development of ACD to nickel is due to nicleease, which occurs
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from prolonged contact with nickel containing iteriie European Chemicals Agency
defines prolonged nickel contact as more than Xutas on 3 or more occasions within
2 weeks or more than 30 minutes on 1 or more coossiithin 2 week’ A recent
study showed that prophylactic application of tapiorticosteroid prior to nickel

exposure minimized the expected reaction in seesitindividuals?
Other metals

Other metal alloys, such as cobalt chloride, chummiand gold thiosulfate may cause
allergic contact dermatitis. Cobalt was a top 26rgén in 2018, while chromium, and
gold are less common allergefisPotassium chromate is found in leather tanning
products, and cement, and may cause foot dermalitiee may be higher rates of

chromium allergy in individuals with AD.
Preservatives

Preservatives are added to personal care produgtsosmetics to prevent bacterial

growth. However, many preservatives are contaetgeghs (see Table 1).

Isothiazolinones

Methylisothiazolinone (MI), and Methylchloroisothiinone (MCI) are preservatives
that have a ubiquitous presence in products. Miglavhich was only added to the North
American series (NAS) in 2013-2014 became the skowrst common allergen for the

NACDG, and sensitivity has been increasing in plervae globally*®**MI and MCI can

™
be found in isolation or in combination (KathgorCG) in cosmetics, personal care

products, wet wipes, cleaning products, and schli@. Clinically, isothiazolinones
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have caused diaper dermatitis, from use in babesyimcluding from “natural” and
sensitive wipes? They are an emerging cause of facial dermatitimén from male
grooming products> Additionally, multiple cases of hand dermatitiv&deen reported
from homemade slime, which is a conglomerate obskthlue, laundry detergent, Borax,
contact lens solution, and shaving cream populamast school-aged childréfi®®In
cleaning products, isothiazolinones, including gsthiazolinone (BIT) and
octylisothiazolinone (OIT) may be found in high centration, beyond what can be
rinsed off* In one study of 34 products, 17 of which were ctele at random, 76.5%
contained at least one isothiazolinone, with MI &8l most commonly detected via
mass spectroscopyBIT is not tested in routine patch test seriegsti needs to be in

the index of suspicion for cliniciaris.
Parabens

Parabens are preservatives found in topical fortiams, personal care products, such as
sunscreens, and cosmetics. They are weak sensitvben compared with MCI/MI, and
as such, were named the American Contact Derm&uitgety’snonallergen of the year

in 2019 due to their low sensitization rateParabens may be cross-reactive with para-

aminobenzoic acid and para-phenyenediamine (PPD).

Formaldehyde

Formaldehyde is a biocidal preservative used suésand cadaveric preservative
solutions. It is also found in nail polish, cosmstiand personal care products. Use in
nail polish can result in eyelid dermatitis. Fordedlyde is also found in salon treatments

for “Brazilian blowouts”, where its use can causé only scalp rash, but a generalized
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dermatitis. Formaldehyde is also found in wrinkkesefclothing and uniforms, where
typical rash occurs on the trunk and back with isgenf axillary vault and face. There
are also a number of formaldehyde releasing pratiees (FRPs) including, DMDM
hydantoin, quarternium-15, imidazolidinyl urea,ztikdinyl urea, and 2-Bromo-2-
nitropropane-1,3-diol, with only the latter 4 indkd in the standard T.R.U.E. test
series’” FRP release formaldehyde in the presence of Wakarmaldehyde itself can be
patch tested at a 1% or 2% concentration, thougt2% concentration may yield more

positive result§®*

Fragrances

Fragrances are mostly synthetic compounds, whieloféen added to products to create
aroma or scent; however, they may also be usetbuiupts labeled as “scent-free” with
the use of odor-blending fragranéeBragrances are the most common allergens for
cosmetic product users (see Table 1), and a platiguelevant allergen for middle-aged
women?® Three fragrance markers are commonly used fohpasting, these include
fragrance mix 1, fragrance mix 2, and Myroxylonegeae, also known as Balsam of
Peru®® Fragrance mix 1 includes isoeugenol, eugenoharitic aldehyde, cinnamic
alcohol, hydroxycitronellal, geraniol, a-amyl cirnia aldehyde and oak moss absolut;
whereas fragrance mix 2 includes citronellol, hygrsohexyl 3-cyclohexene
carboxaldehyde (Lyral), hexyl cinnamal, citral, omarin, and farnesol. These can be
cross-reactive with essential oils, though if efiaénil allergy is suspected, patch testing
with patient’s own products either directly or iiuted form should be performéd™**
Patients sensitized to colophony, a tree resinpaoplolis, beeswax, that is derived from

tree bark can display cross-reactivity with fragumixes on patch testing, though the
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200 inverse may not be trféBalsam of Peru, is also a tree-derived liquid, Wwhiontains

201 the antigenic compounds benzyl benzoate and bemeyhmate, cinnamic aldehyde,

202 cinnamic alcohol, eugenol, isoeugenol, and vanilihich can be cross reactive with

203 spices, such as cloves. Additional fragrancesinutded in the fragrance series, include
204 linalool and limonene, which create a floral orust smell, and are found in many

205 essential oils, such as lavender, ylang-ylang,masg, citrus peel, and tea tree oils.

206 These fragrances can oxidize upon exposure tewh as with sprayed perfumes, and
207 essential oil diffusers, which have become incregigipopular through social media, are
208 sources of potentiated allergérEssential oil allergy may not be detected through

209 standard patch test screening using fragrance maxesmay require patch testing with

210 patient product®*
211 Excipients

212 Propylene Glycol

213 Propylene glycol (PG) is comprised of a propaneetde with a hydroxyl group at

214 position 1 and 2° It has strong water-attracting properties, ansiash is a humectant
215 often used as a vehicle for topical medicationst tan help increase the bioavailability
216 of the drug being deliverét.it is more commonly found in cosmetics, persomaec

217 products, such as emollients, and is used as ativadd processed foods and oral

218 medications’ PG is the most common allergen found in TCS. P&@sis present in other
219 topical anti-inflammatories, such as preparatidngimecrolimus and crisabarole, which
220 are used to treat AD and other inflammatory skisorters->#® Patients with PG

221 sensitization are more likely to have atopy, and@0have underlying A’ PG itself



222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

11

may be a skin irritant resulting in ICD in patiemtgh already compromised skin barrier.
On patch testing, use of patch test concentrati@®% may result in irritant reactiofis.
PG does not seem to be cross-reactive with ityakéres, such as dipropylene glycol,
PG monostearate, PG diacetate, hexylene glycolyleae glycol, and butylene glyc8.
PG allergy is more common than TCS allergy, rankia@ top 20 allergen in 2015-2016
NACDG data, whereas some of the TCS, such as Glsblel7-propionate, and
desoximetasone are bottom ranking allergétowever, topical steroids are the second
most common source of PG responsible for 18.3%ositipe reactions, as it is found as
an excipient in some very commonly used topicaPCSlist of PG-free TCS is provided
in Table 2. Other excipients found in topical stéspwhich may rarely cause allergy, are

sorbitans, such as sorbitan sesquiol&ate.

Lanolin

Lanolin is derived from sheep sebum, and founcerspnal care products, including
popular emollients, and as an excipient in a fevsTThey are a relevant allergen in the
AD and elderly population, particularly in thosethviower extremity venous SD, where
sensitization rates may be as high as approxima@33% due to a phenomenon known
as the “lanolin paradox” where lanolin normallyaisveak sensitizer of normal skin, but
can sensitize damaged skin more reatfify:>* The allergenic portion of lanolin is
attributed to alcoholic fractions, and as such, aaohols or Amerchol, should be used

for lanolin patch testing, rather than pure landtin
Surfactants

Cocoamidopropyl Betaine
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Cocoamidopropyl Betaine (CAPB) is a surfactant fiosmulated for use in a popular
baby shampoo in place of the more irritating sudats sodium lauryl sulfate and sodium
laureth sulfate. Allergy may be due to a numbeetdted-compounds created during the
manufacturing process, such as, amidoamine, dir@tiyopropylamine, and
oleamidopropyl dimethylamine, rather than CAPBIft3&Because of its foaming

quality, CAPB is found in a number of cleansingdarats, especially shampoos,
conditioners, body washes, and soaps, includinglpopar soaps recommended for

sensitive and baby skii>*
Dermatitis distribution can include hand and neeknhtitis, along with hand eczema.
Glucosides

Another group of surfactants emerging as a releabiertgen are alkyl glucosides, which
were named as the contact allergen of the yead1i,2and are the third most prelevant
surfactant in the Contact Allergy Management Prog@AMP)3>° Examples include,
lauryl glucoside, decyl glucoside, cetearyl gludesicoco glucoside, and caprylyl/capryl
glucoside>® They can be found in “natural” biodegradable paisuespecially household
cleaning products and cosmetics. They have alsp tmind in surgical-grade
disinfectants, and were the most common allergeodime-containing products causing

dermatitis in health care workets’
Topical Medications
Antibiotics

Topical antibiotics, such as Neomycin and Bacitracere previously of greater

prevalence, reaching peak prevalence rates of 120é09.2% respectively in the late



266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

13

1990s, compared with 7% and 6.9% in the most reegart of the NACDG from 2015-
20162°°®Nonetheless, Neomycin and Bacitracin were stifisidered top 10 allergens,
that are of particular relevance for older indivats) and individuals with AB® Patch
test interpretation for these medications shouldele at 7-10 daysThe alternative
medication for those allergic to Neomycin and Baciin is Mupirocin, which has very

limited case reports of contact aller§y.

Topical Corticosteroids

TCS allergy may be due to the steroid itself, omagmnedient within the TCS. Steroid
allergy is an uncommon entity, though importantecognize given the potential for
treatments of CD and AD to potentiate or worsenutngerlying disease. TCS allergy
should be suspected when dermatitis is unresponsw@rsened by treatment with TCS
of appropriate potency for greater than 3 weéKehe metabolites of steroids, steroid
glyoxals are highly lipophilic allergens, which cpenetrate the stratum corneum
readily™® Patch test interpretation for steroids shoulddaykd to 7 days due to the
potential for initial response to be suppressethbyanti-inflammatory effects of the
medicatior? A phenomenon, known as the “edge effect” can ke,sghere the borders
of the patch test site are positive, while the skithin the chamber remains negative (see
Figure 1)* There are 5 groups of steroids for patch testing@ses, tested with the
following representative allergens: tixocortol-2idrgdate (group A), budesonide (group
B), desoximetasone (group C), Clobetasol proprfgitoup D1), and hydrocortisone-17
butyrate (group D2J.Group A, and budesonide are cross-reactive withgD2, though
cross-reactivities can occur across other grétipsxocortol is the most common

allergen in the United States, likely related te #asy availability of hydrocortisone



289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

14

ointment, another group A TCS. The rate of tixoclballergy amongst the general patch
test population has remained relatively stabldéHerpast 10 years, occurring at a rate of
2-3%2°However, in certain groups, such as children with, And the elderly with SD,
sensitization is more common, and can be as higld%s™>* To overcome confirmed or
suspected TCS allergy when treating dermatitis,sbragegy is to switch to topical
calcineurin inhibitors (TCI) for management, or saler use of a biologic for treatment

of recalcitrant disease.
Diagnosis

The gold standard for diagnosis of ACD is patchings Patch testing should be
performed in cases where history and physical eraauspicion for an outside allergen
causing a dermatitis. In patients with AD, patc$titeg may be considered if AD is
worsening, or persistent despite topical treatmiédistribution is localized rather than
in typical AD distribution, such as in eyelid dettitia, cheilitis, or hand eczenfa.
Additionally, patch testing can be considered pioinitiating systemic or biologic
treatment to exclude other contributing factorsauere disease, particularly in cases of
generalized dermatitfs>* We recommend patch testing if medications cause

burning/stinging that is not a known side effecttadt drug.

Patches should be placed on the back, on areay skid, free of moisturizer. Patches
are removed after 48 hours, with initial interptieta 30 minutes after removal; and
second interpretation of patch test site at 78th@urs? Patch testing can present
problems with reproducibility with repeat testimg;one study of 35 patients to 39
antigens, 44% of reactions were non-reproducilédditionally, some allergens may

require delayed reading up to 7-10 days, such & ©Cthe addition of photo-
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sensitization, such as benzophenones, which anglfimusunscreen. Use of standardized
series, such as the T.R.U.E. test may miss cligicalevant allergens, such as PG, and
CAPB. We recommend use of comprehensive standardexgées, along with Finn
Chambers to test patient’'s own products to helprd@he which of their daily exposures
is contributing to dermatitis. Alternatively, reped open application test (ROAT) can
also help determine culprit products, and can bopaed at home by the patient on test

area, such as the posterior ear, or flexural effow.

M anagement

Management of CD, begins with patch testing, wiailbbws for allergen identification

and avoidance (see Figure 2), key steps to alledatmatitis. Avoidance requires careful
label reading for the allergen, and cross-readtigeedients. Knowledge of these cross-
reactive ingredients, and common sources of aqudati allergen can help in counseling
the patient. Use of patient resources, such aS#MP from the American Contact
Dermatitis Society, and the SkinSAFE applicationrfmbile devices

(www.AllergyFreeSkin.com), can guide patients ofe gaoducts, though they require

provider subscriptiofi.Additionally, some free internet resources hawpct databases
that allow individuals to search or filter out mgredient, such as the Environmental
Working Group’s (EWG) Skin De&pCosmetic Database and the National Eczema
Association (NEA) Seal of Acceptancthat lists only products deemed safe for people

with eczema.

Treatment of CD can be accomplished with use of , T@@8 TCI, which are a favored

treatment in cases of eyelid dermatitis. For merere, acute cases with significant
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edema, especially of the face, and eyelids, sloontses of oral corticosteroids may be
used. However, for long-standing chronic ACD, theremerging evidence for the role

of biologics (see Table 3).

In theory, biologic treatment in ACD can be varadl personalized based upon unique
allergen polarity’® However, biologics, such as Ustekinumab, whichets the 1L-12,

and IL-23 pathway, have not been effective in teatment of ACIF* Most data
available on Dupilumab in contact dermatitis isha form of case reports, case series,
and retrospective studies of adults. In a retrasgpestudy of 64 patients with AD with
and without ACD, improvement in AD was seen despitsence of suspected or patch-
test-confirmed ACD, consistent with previous stedbowing up-regulation of IL-4
levels in ACD patient&® In other studies of patients with AD with concoanit ACD

who were treated with Dupilumab; Dupilumab integffith patch test results in only a
minority of patient$>®* Interestingly, in one case report, Dupilumab adstiation
resulted in onset of recall dermatitis at patch ¢ée for colophony, 24 hours after
administration, suggestive of non-Type 2 immundawalys contributing to underlying
dermatitis®® Clinical trials of Dupilumab in CD and studiesdhildren are needed. Patch
testing may be beneficial in patients with seveBewith partial response to Dupilumab,
as removal of the offending allergen can providéiteghal clinical improvement and in

some cases resolution of the AtP>

Conclusion

ACD and AD can co-occur and potentiate underlyiagibr and immune abnormalities.

The barrier compromised skin of individuals with A&hd the elderly with SD may be
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more sensitized by certain allergens, such as RPidazolin, which are found as
excipients in the products used to manage theiedyidg skin condition. Additionally,
products marketed for children with AD may contaiakly Th2 sensitizing allergens,
such as fragrances and CAPB, which affect atopitslore>*®°In patients with severe
AD, who warrant treatment with Dupilumab, patchitescan still be performed, and
contact allergen avoidance combined with Dupilummaty provide additional clinical
benefit in relief of underlying dermatitis. Pat&sting with patient’s personal products

along with standardized series is recommended.
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Table 2. Topical Corticosteroid Potencies, Strengths, and Formulations without Propylene Glycol

Class |: Superpotent/ Very High Potency Class |V: Mid-Strength/ M edium Potency

Betamethasone dipropionate (ointment) Desoximetasone, 0.05% (cream)

Diflorasone diacetate, 0.05% (ointment) Fluocinolone acetonide, 0.03% (Syndar ointment)
Flurandrenolide, 0.05% (Cordran Tape) Triamcinolone acetonide, 0.1% (Aristocort cream)
Desoximetasone, 0.25% (spray) Triamcinolone acetonide, 0.1% ointment

Flurandrenolide, 0.05% (ointment)

Class I1: Potent/ High Potency Class V: Lower Mldéggizsth/ L ower-M edium

Betamethasone dipropionate, 0.05% (cream) Desonide, 0.05% (ointment, Tridesilon cream)
Desoximetasone, 0.25% (cream) Hydrocortisone butyrate, 0.1% (cream, ointment)
Desoximetasone, 0.05% (gel) Triamcinolone acetonide, 0.025% (ointment)
Diflorasone diacetate, 0.05% (ointment) Furandrenolide, 0.05% (Cordran lotion)

Halcinonide, 0.1% (ointment, solution)
Amcinonide 0.1% ointment

Class I11: Upper Mid-Strength/ M edium Potency Class VI: Mild/ Low Potency

Betamethasone valerate, 0.12% (Luxiq foam) Fluocinolone acetonide, 0.01% (ail)
Betamethasone valerate, 0.1% (ointment) Desonide, 0.05% (Verdeso foam)
Triamcinolone acetonide, 0.5% (ointment)

Class VII: Least Potent/ Lowest Potency

Hydrocortisone 2.5% (Hytone ointment, Lacticare lotion,
Nutricort lotion)

Hydrocortisone 1% (Hytone ointment, Cortizone 10
Maximum)

From: Brar KK, Leung DY M. Eczema complicated by allergic contact dermatitis to topical medications and
excipients. Ann Allergy Asthma Immunol. 2018;120(6):599-602.



Table 1: Notable Preservative and Excipient Allergens

Allergen

Prevalence

Sources

Characteristic
Dermatitis

Patch Testing
Considerations

Methylisothiazolinone (Ml)/
Methylchloroisothiazolinone
(Mcl)

13.4%/7.3%

Detergents, school glue,
wet wipes, cosmetics,
cleaners, homemade
slime

Hand dermatitis,
diaper dermatitis,
facial dermatitis

Test Ml in isolation in
addition to MCI/MI

Fragrance 11.3% Cosmetics, face cream, Rash on neck, face, Cross-reactive with
antiperspirants, axilla, hands, colophony, essential
fluocinolone oil posterior ears oils, Balsam of Peru

Formaldehyde 8.4% Brazillian blowout Scalp rash, Should also test for
treatment generalized formaldehyde

dermatitis, releasing
trunk/back with preservatives (FRPs)
sparing of axilla

Balsam of Peru 7% Personal care products, Cheilitis Cross-reactive with

(myroxylon pereirae resin) spices, orange oil tomato, cinnamon,

citrus, clove, spices

Lanolin 4.1% Emollients, personal care | Generalized in areas | Should test with
products, nipple creams of emollient use lanolin/wool alcohol

Propylene glycol 4% Commonly used Generalized skin Irritant reaction can
moisturizers, topical irritation occur
steroids and medicines,
processed foods

Benzophenones 1.7% Sunscreens, Lip balms Photo-exposed areas | Photo-testing may be

needed

Parabens 0.6% Sunscreens, personal care | N/A Uncommon allergen
products

Essential Oils 0.5-1.3% “Natural products”, Airborne contact Patch test with

toothpaste, gums,
lozenges, diffusers

dermatitis

patient’s own
product




Table 2

Topical Corticosteroid Potencies, Strengths, and Formulations Without Propylene Glycol

Class I: Superpotent/very high potency
Betamethasone dipropionate (ointment)
Diflorasone diacetate, 0.05% (ointment)
Flurandrenolide, 0.05% (Cordran Tape)
Desoximetasone, 0.25% (spray)

Class II: Potent/high potency
Betamethasone dipropionate, 0.05% (cream)
Desoximetasone, 0.25% (cream)

Desoximetasone, 0.05% (gel)
Diflorasone diacetate, 0.05% (ointment)
Halcinonide, 0.1% (ointment, solution)
Amcinonide 0.1% ointment

Class III: Upper midstrength/medium potency
Betamethasone valerate, 0.12% (Luxiq foam)
Betamethasone valerate, 0.1% (ointment)
Triamcinolone acetonide, 0.5% (ointment)

Class IV: Midstrength/medium potency
Desoximetasone, 0.05% (cream, ointment)
Fluocinolone acetonide, 0.03% (Synalar ointment)
Triamcinolone acetonide, 0.1% (Aristocort cream)
Triamcinolone acetonide, 0.1% ointment
Flurandrenolide, 0.05% (ointment)

Class V: Lower midstrength/lower-medium potency
Desonide, 0.05% (ointment, Tridesilon cream)
Hydrocortisone butyrate, 0.1% (cream, ointment)
Triamcinolone acetonide, 0.025% (ointment)
Flurandrenolide, 0.05% (Cordran lotion)

Class VI: Mild/low potency
Fluocinolone acetonide, 0.01% (oil)

Desonide, 0.05% (Verdeso foam)

Class VII: Least potent/lowest potency
Hydrocortisone 2.5% (Hytone ointment, Lacticare lotion, Nutricort lotion)
Hydrocortisone 1% (Hytone ointment, Cortizone 10 Maximum)




Table 3: Biologics used in treatment of Contact Dermatitis

Name Mechanism | Study Details Study Results/
of Action Immunological Changes
Dupilumal Anti- IL4R Retrospective Study’ After treatment, patients with +ACD and SACC
[inhibits IL-4 | 64 adults with AD had similar decrease in BSA, IGA, pruritus
and IL-13] 17 with PT+ACD compared with those without ACD.
14 with SACD
33 without ACD
Retrospective Study? All 7 patients had at least 1 + PT, with at leaist 1
7 adults with localized or stronger reaction
dermatitis refractory to
Dupilumab were PT
4 experienced complete resolution with
6 adults underwent PT Dupilumab and allergen avoidance, 3 continued to
before Dupilumab flare after treatment with allergen exposures
Retrospective Study® BSA improvement of 70-100% in AD
15 adults with AD with hand | Recalcitrant facial dermatitis remained prevalent
dermatitits and/or childhood
AD had PT performed
Only 10.4% of patch tests were “lost” after
Retrospective Study” treatment
48 adults with AD underwent
PT
Case Report® Recall dermatitis delayed 24 hours after drug
42 year old female with administration at PT site
colophony allergy
Case Report® PT + for rubber accelerators while on Dupilumab,
54 year old surgeon with use of accelerator free gloves resolved hand
hand dermatitis refractory to | dermatitis
Dupilumab was PT
Case Report’ Dermatitis drastically improved on Dupilumab,
44 year old male with nickel MMF and Prednisone were weaned
allergy to metal
endovascular stents on MMF
and Prednisone
Ustekinumab | Anti—IL-12
Anti-IL-23 Retrospective Study Brief clinical improvement (2 months) seen in or

5 adults with

y



polysensitization to 3 1 patient, 2 patients developed skin infec
allergens without AD

Abbreviations: AD, atopic dermatitis; ACD, allergic contact dermatitis; BSA, body surface area; IGA,
investigator’s global assessment; MMF, mycophenolate mofetil; PT, patch test; PT+ACD, patch test
confirmed allergic contact dermatitis; SACD, suspected allergic contact dermatitis
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Chipalkatti N, Lee N, Zancanaro P, et al. A retexgjve review of dupilumab for atopic dermatitigipats with allergic contact dermatitis Am Acad
Dermatol.2019;80(4):1166-1167

Stout M, Silverberg JI. Variable impact of Dupiluman patch testing results and allergic contaataitis in adults with atopic dermatitis Am Acad
Dermatol.2019;81 (1):157-162
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dermatitis in chronic hand eczen@ontact Dermatitis2019;81:145-147
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Figure 1. Budesonide 0.1% in petrolatum at 72 hours showing the edge effect and 7 days later showing a delayed positive test result.






Figure 2: Management approach to Contact
Dermatitis

Abbreviations: AD, atopic dermatitis; SD, stasis dermatitis; CS, corticosteroids
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Key Messages:

Nickel is the most common allergen, though many other sources of contact allergens are
hidden in everyday products, such as preservatives and fragrances.

In screening for contact allergies, it is important to inquire about wet work, or wet/dry
cycles.

The mechanisms of contact dermatitis are complex, and may involve different T-cell
signaling pathways.

Patch testing is required for diagnosis, and patch testing with patient’s personal
products is recommended.

Management currently focuses on allergen avoidance, topical therapies, or
corticosteroids; some biologics may be indicated for treatment.



