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Abstract
Dermatitis is one of the most common illnesses encountered by healthcare providers and the causes are numerous. Contact
dermatitis is the form of dermatitis resulting from contact with the environment, and it may be either irritant or allergic in nature.
Patch testing has been the gold standard for diagnosis of allergic contact dermatitis since its formal description over 100 years ago
by Jadassohn. While this diagnostic tool may seem simple to us today, there are numerous potential points for error that the
practitioner must keep in mind. Patient selection, technique of patch test placement, allergen selection, patch test reading and
interpretation, and patient management all must be considered. To simply apply a given set of test allergens indiscriminately and
not be prepared to interpret the results accurately with patient education and management in mind would be a great failure.
Conversely, with experience and the proper knowledge base some of the most complex dermatitis questions can be answered.
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Introduction

Dermatitis is one of the most common illnesses affecting the
US population. While the causes of dermatitis can be numer-
ous, contact with the environment is the most frequent. The
psychosocial and economic burden of contact dermatitis has
been described extensively in the medical literature [1–5].
Accurate diagnosis is imperative, because of the significant
potential to both negatively impact the quality of life and
impose substantial costs to the healthcare system. The gold
standard for diagnosis of allergic contact dermatitis (ACD) is
patch testing.

History of Patch Testing

The technique of patch testing was first formally described by
Jadassohn over 100 years ago. Sulzberger andWise have been

credited with introducing patch testing to the USA [6]. The
patch test takes advantage of the fact that in sensitized indi-
viduals there are primed antigen-specific T lymphocytes cir-
culating throughout the body which are able to produce a
delayed-type hypersensitivity reaction when antigens are ap-
plied to normal skin in test doses.

Patient Selection

The term eczema is often used in a very nonspecific manner,
with many clinicians using the terms dermatitis and eczema
interchangeably. Still others reserve the use of the term Becze-
ma^ for only those patients with atopic dermatitis [7]. Further
complicating matters is the fact that some divide eczema and
dermatitis into endogenous and exogenous types. ACD is the
prototypical example of exogenous dermatitis.

Perhaps a more functional approach is to use the working
concept of eczematous dermatitis until a more specific diag-
nosis can be rendered. Here, we can consider acute, subacute,
and chronic manifestations of eczematous eruptions such as
erythema, edema, weeping, crusting, scaling, hyperkeratosis,
and lichenification. It is here where we find the highest yield
for patch testing. The European Society of Contact Dermatitis
(ESCD) published recommendations for the best practice of
patch testing in 2015 which recommended patch testing be
considered in patients with the following [8]:
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1. Suspected contact dermatitis, acute or chronic, including
dermatitis related to occupational exposures.

2. Other types of (chronic) dermatitis (eczema) not improv-
ing with treatment.

3. Skin and mucous membrane eruptions (including
delayed-type drug eruptions) in which delayed-type hy-
persensitivity is suspected.

Chronic Eczematous Dermatitis

Patients with chronic eczematous dermatitis should be consid-
ered for patch testing to evaluate for possible underlying al-
lergic contact dermatitis. The term chronic eczematous derma-
titis is appropriate in cases that persist for more than 3 months
or recur two or more times within a 12-month time frame. The
best example of this is seen in patients with chronic hand
eczema. Hand eczema (HE) is a diverse entity with a multi-
tude of etiologies, severities, and morphologies. The morphol-
ogy of HE may include a mix of erythema, edema, vesicles,
papules, scaling, hyperkeratosis, and fissures. Patients often
report itching, pain, or both. The prevalence of HE is estimat-
ed to be up to 10% of the general population [9, 10].
Occupational HE is the most common occupational disease
[11] and is increased among occupations involving wet work
or exposure to irritants and/or allergic substances such as hair-
dressers, cooks, healthcare workers, metal industry workers,
and janitorial service workers [12]. While the true prevalence
of ACD among patients with chronic HE is difficult to deter-
mine, a positive patch test to one or more allergens has been
reported in 65% of these patients [13]. Certain allergens such
as nickel and rubber additives are more frequently implicated
in patients with ACD of the hands.

Regional Clues

There are well established regional clues to suggest allergic
contact dermatitis [14–21]. The infraumbilical plaque of der-
matitis seen in nickel allergy related to a patient’s belt buckle
is pathognomic for ACD. Eyelid dermatitis is another example
of a well-defined patient subset. Here, the differential diagno-
sis can be broad and contributing factors to consider in addi-
tion to ACD include atopic dermatitis, seborrheic dermatitis,
psoriasis, irritant contact dermatitis (ICD), rosacea/periocular
dermatitis, and connective tissue disease. Patch testing often
plays an integral part in the evaluation of patients with chronic
eyelid dermatitis, and with certain allergens are more frequent-
ly implicated. Components of nail cosmetics, hair care prod-
ucts, facial moisturizers/cleansers, eye make-up, and jewelry
are important to consider. Potential airborne contactants
should also be considered. This is particularly important in
the occupational setting. As previously noted above, patch
testing should be considered in chronic HE. While there is a

great deal of overlap in the morphology among the various
causes of hand eczema there are some presentations which are
more suggestive of ACD. Dermatitis affecting the dorsal hand
and wrist is suggestive of an underlying ACD related to
gloves. Edema and microvesicles affecting the finger tips
has also been suggested as a clue to ACD.

Worsening of Previously Well-Controlled Disease

Another important indication for patch testing is worsening of
previously well-controlled dermatitis. Topical medicaments
are often required for management of chronic skin disease.
Over time, the active or inactive ingredients in these products
may act as sensitizers. One such example is seen in elderly
patients with chronic stasis ulcers. Previous reports have
shown that among the Medicare patient population the most
common cause of ACD are topical medications applied to
stasis ulcers [22, 23]. In 2012, the North American Contact
Dermatitis Group (NACDG) published a retrospective analy-
sis of positive patch test reactions in older individuals. This
study showed that in addition to higher rates of sensitivity to
the topical antibiotics neomycin and bacitracin there were also
higher rates of sensitivity to preservatives commonly found in
topica l medica t ions and personal care products
(methyldibromoglutaronitrile, quaternium-15, formaldehyde,
diazolidinyl urea, and imidazolidinyl urea) [24].

The concept of Batopic dermatitis^ was popularized in
1933 by Wise and Sulzberger with the hope of avoiding con-
fusion between allergic and non-allergic eczemas [25]. We
know now that there is a complex relationship between atopic
dermatitis and ACD. Patients with atopic dermatitis have an
impaired epidermal barrier, and the mainstay of management
is a barrage of topical treatments applied repeatedly over time.
This creates a condition ripe for the development of ACD. A
2014 study in Denmark looked at 2221 patients (293 patients
with atopic dermatitis and 1928 without) and noted that, while
the overall frequency of positive patch test reactions was sim-
ilar between the groups, a higher frequency of multiple posi-
tive patch test reactions was found in patients with severe
atopic dermatitis [26]. The recent development of a pediatric
contact dermatitis registry has highlighted the frequency of
ACD in children with atopy. Interestingly, data from this reg-
istry has shown a different reaction profile in patients with
atopic dermatitis than those without atopic dermatitis.
Specifically, atopy was associated with an increased frequen-
cy of reported reactions to cocamidopropyl betaine, wool al-
cohol and lanolin, tixocortol pivalate, and parthenolide [27].

Patch Test Placement

Once it has been determined that a patient would benefit from
undergoing patch testing, several factors must be considered.
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One important consideration is scheduling. Will the testing be
placed at the time of the initial encounter or scheduled for a
later appointment date? This often depends on the setting.
While it is common for patch test centers to perform a consul-
tation visit and place the testing at the initial visit, it is rela-
tively uncommon for clinicians in a general clinic setting to
perform patch testing at the initial visit. Several factors impact
the timing of patch test placement. If possible, it is advisable to
avoid patch testing during acute or severe flares of dermatitis,
which is largely why patch testing is not often performed
during the initial visit in the general clinic setting.
Performing patch testing during acute and/or severe dermatitis
can result in false-positive reactions which have been termed
Bangry back^ and Bexcited skin^ reactions. The angry back
reaction is a generalized, erythematous, dermatitic reaction on
the back where patch testing materials were placed [28]. This
background noise may be so severe that the test is uninterpret-
able. The excited skin reaction was described by Mitchell in
1975 and denotes the finding of multiple false positive patch
test reactions [29, 30]. These positive test reactions are not
reproducible on subsequent patch testing. In addition to test-
ing during acute and/or severe episodes of dermatitis, patch
test substances and location of allergen placement may con-
tribute to the excited skin reaction. In 2002, Duarte and col-
leagues demonstrated that allergens which were cosensitizers
or allergens tending to have cross-reactions induced false pos-
itive tests when applied close to each other [31]. This is part of
the reasoning behind splitting up similar test substances be-
tween patch test panels on standard series rather than grouping
like substances.

The day of patch test placement is considered day 0 of the
patch testing process. Prior to patch test placement, it should
be verified that all standardized allergens have been stored
correctly. The majority of allergens should be stored at a tem-
perature between 36 °F (2 °C) and 46 °F (8 °C) and protected
from light. It has been recommended that potentially unstable
allergens, such as isocyanates and acrylates, be stored in the
freezer at − 0.4 °F (−18 °C) to slow degradation [8, 32]. These
allergens will also typically require more frequent renewal.
All allergens tested in an aqueous vehicle should be consid-
ered potentially volatile and should be prepared as close to the
time of patch test placement as possible to prevent evaporation
and changes in the tested concentration.

The history and examination should help guide which
patch test materials are used. The T.R.U.E. TEST ® system
is an FDA approved patch test product indicated for use as an
aid in the diagnosis of allergic contact dermatitis in persons
6 years of age and older whose history suggests sensitivity to
one ormore of the 35 allergens and allergenmixes included on
the T.R.U.E. TEST ® panels (www.smartpractice.com).
While this product offers significant advances in ease of use,
its primary limitation is diagnostic sensitivity. Concerns of
low diagnostic yield when testing with fewer patch test

allergens has been investigated in detail with studies
showing that only about 1/3 of the patients (or less) were fully
evaluated by use of a limited patch test screening series
[33–40]. For this reason, the majority of patch test experts rely
on the off-label use of standardized allergens to perform ex-
panded patch testing. Part of the challenge is that unsuspected
allergens often turn out to be clinically relevant. Even experi-
enced patch testers will only correctly predict positive reac-
tions in common allergens, such as nickel, 50–80% of the time
and < 10% of the time for less common allergens [41, 42]. A
variety of systems are available for application and occlusion
of standardized allergens beyond the T.R.U.E. TEST® panels
(www.smartpractice.com, www.chemotechnique.se/). The
term patch test unit has been used to describe a system of
chambers mounted on an adhesive tape which is then
utilized to ensure that the test chemicals remain in direct
contact with the skin during testing. The chambers are
typically supplied in strips of 5 or 10 and consist of small
aluminum disks (Finn chambers) or square plastic chambers
mounted on non-occlusive hypoallergenic (Scanpor) tape.

Determining which allergens should be tested can be com-
plex at times. A few general rules can be helpful. First, most
patients benefit from testing to a ‘baseline series or standard
series’ such as the NACDG Standard Series, European
Baseline Series, or the American Contact Dermatitis Society
(ACDS) Core Allergen Series. These series have been com-
piled based on years of testing large numbers of patients, and
their use helps to optimize the yield of patch testing with the
fewest false-negative and false-positive results possible for a
given allergen. An allergen is usually included in a baseline
series when routine patch testing of patients with suspected
contact dermatitis results in a positive test result of at least
0.5–1.0% of the time and when this allergen is particularly
common and/or clinically highly relevant [8, 43, 44]. These
baseline series are also dynamic and subject to continual eval-
uation and occasional modification. One such example is the
removal of gold as a standard test allergen from the NACDG
Standard Series.While testing to gold has shown a high rate of
positive reactions (8.7%) [45], concerns about the potential
for robust persistent patch test reactions and questions over
relevance have led to its removal for the NACDG Standard
Series [46]. However, it is still an important allergen to con-
sider in the proper clinical context. Gold has been reported as
the most common allergen to induce eyelid ACD and is there-
fore typically included for testing when evaluating eyelid der-
matitis [47]. It is also an important allergen to consider in
patients with gold dental restorations. Finally, when
discussing allergen choice, it is important to mention that un-
known substances should never be tested. Chemicals from
home or work may be extremely toxic. Testing without a
detailed review of the manufacturer’s list of ingredients and
safety data sheets may result in cutaneous and rarely systemic
injury.

112 Clinic Rev Allerg Immunol (2019) 56:110–118

http://www.smartpractice.com
http://www.smartpractice.com
http://www.chemotechnique.se


By convention, allergen placement is typically on the upper
back. The back typically offers an adequate surface area for
patch test application. The outer surface of the upper arms and
thighs may be used if the upper back is not suitable for patch
testing or if expanded room is needed. Prior to testing, it is
important to advise patients to avoid sun exposure, including
tanning bed use for at least 2 weeks. Ideally patients will also
be off all systemic corticosteroids and have stopped applica-
tion of topical corticosteroids and topical immunomodulators
to the test site for at least 2 weeks. Patch testing in patients
who are on systemic corticosteroids or who are applying top-
ical corticosteroids or immunomodulators to the back may
result in false-negative results. However, from a practical
standpoint, there will be times in which patients cannot be
fully off these treatments and remain clear enough for patch
testing. It has been reported that systemic steroids in doses of
20 mg daily or less probably do not inhibit a Bsignificant^
patch test [47, 48]. While the application of topical corticoste-
roids has been shown to have a suppressive effect on both the
intensity and the size of patch test reactions [49], one study
noted that the application of intermediate strength corticoste-
roids (triamcinolone ointment 0.1%) three times a day for a
week prior to patch testing did not have a significant effect
[50]. In situations where corticosteroid treatment is unavoid-
able, the lowest level of corticosteroid exposure is preferable
and the results should be interpreted cautiously keeping in
mind the potential for false negative results.

Patch Test Reading

Standardized allergens should always be removed at day 2
which correlates with an occlusion time of 48 h. Often a pre-
liminary read is taken at the 48-h visit with notations being
made if there were any technical difficulties with the testing
such as test sites with poor adherence. The preliminary or first
patch test read should be taken at least 15 min after the remov-
al of allergens to allow for pressure effects to resolve. There is
also often dermatographic erythema present at the time of
allergen removal which can interfere with reading. It is impor-
tant to remember that any readings taken at 48 h should be
considered preliminary only and that a final read is required as
will be discussed below.

Final reading times may vary to some extent with day 3
(72 h), day 4 (96 h), and day 7 (168 h) being the most common
reading times utilized. A reading at 72 h or 96 h is considered
obligatory [8]. A delayed reading between day 7–10 is option-
al but felt to be important for detecting reactivity of certain
allergens with a propensity for delayed reactivity such as cor-
ticosteroids, antibiotics, and some metals. It has been reported
that if a delayed reading is not taken in these allergens 7–30%
of positive reactions will be missed [51–54].

The International Contact Dermatitis Research Group
(ICDRG) (Fig. 1) has established patch test reading criteria
based on morphology (Table 1) which has been adopted by
the NACDG and others. Conceptually, this system places re-
actions in one of three categories: [1] irritant reactions [2]
questionable reactions, and [3] clear positive reactions.
There are different morphologies which suggest irritant reac-
tions. Pustular, purpuric, glazed, or Bscorched^ epidermal
changes are the most commonly encountered irritant morphol-
ogies. Pustular reactions are commonly seen in nickel, cobalt,
and chromium, and caution should be exercised to not
overinterpret these reactions. Purpuric reactions are also more
common with metals. Cobalt in particular is noted for induc-
ing a poral purpuric reaction. It is helpful to keep in mind
those allergens which have a higher intrinsic irritancy, such
as cocamidopropyl betaine, benzoyl peroxide, phenyl mercu-
ric acetate, propylene glycol, benzalkonium chloride, octyl
gallate, and 1,3-diphenyl guanidine [55]. It is not uncommon
to see a scorched or glazed epidermal change with these aller-
gens. A unique and notable irritant morphology is what has
been termed the edge effect. This morphology is notable be-
cause, while it is most often the result of friction and corre-
sponds to an irritant reaction, it may suggest a true positive
reaction in the case of corticosteroids [56]. It has been postu-
lated that the higher concentration in the center of the allergen
tray may be adequate to suppress a positive immune response
while the lower concentration of active corticosteroid at the
periphery is sufficient to induce an allergic reaction but insuf-
ficient to suppress the immune response. Clear positive reac-
tions are further graded based on the strength of reaction into +
which consists of erythema with induration and possibly some
papules, ++ which consists of erythema, induration with pap-
ules and possibly some vesicles, and +++ which consists of
erythema, induration with coalescing vesicles and possibly
bullae.

Patch Test Interpretation

Perhaps the most challenging component of the patch testing
process is the interpretation of the test results. A positive patch
test result is merely a sign of contact allergy which simply
means that sensitization to the tested substance has occurred
at some point. A positive test does not equal the diagnosis of
ACD. The results must be interpreted to determine if the pa-
tient’s current clinical signs and symptoms may be the result
of exposure to this substance. To assign the diagnosis of ACD,
the physician should look for the presence of dermatitis which
is understandable and explainable with regard to the exposure
and type of allergen. The involved anatomical site and clinical
course should also be in keeping with the expected exposure.
This is the process of assigning relevance to positive patch test
reactions [57]. Table 2 [58] shows the different categories of
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relevance which are typically used. The ability to assign def-
inite relevance requires testing to an actual product or item
containing the allergen. If the allergen is identified as an in-
gredient or component of a contactant used by the patient,
then probable relevance can be assigned. Possible relevance
is used when the patient is exposed to circumstances in which
skin contact with the type of materials known to contain the
allergen occur. It is important to note that the physician’s as-
sessment of relevance at the time of the final reading should be
considered a preliminary assessment [59]. Only after some
months of adherence to an adequate allergen avoidance regi-
men can true relevance be determined based on clinical out-
comes. It is also important to realize that patch test grading
based on morphology and relevance are separate and do not
always correlate in a linear manner. For example, a patient
with infraumbilical dermatitis may have a doubtful ± reaction
to nickel and a clear positive ++ reaction to thimerosal. The
nickel released from a belt buckle would be the likely causa-
tive allergen giving a probable relevance assessment to nickel.
Positive reactions to thimerosal are often not relevant even
though they may be clearly positive. Even doubtful reactions
should be evaluated for relevance [60].

Patient Management

The singular most important component of treating ACD is
allergen avoidance, and patient education is paramount to ad-
equate avoidance. While some causative allergens are com-
monly known to the general population, many are not. In
patch test positive patients, adequate time should be allotted
during the post patch test appointment for allergen education
and discussion of a tailored management plan. There are nu-
merous tools available to both the practitioner and the patient
to assist with this process. An excellent place to start is the
Contact Allergen Management Program (CAMP) supported
by the ACDS (http://www.acdscamp.org/HomePage). One
component of CAMP is a collection of allergen-specific edu-
cational handouts which can be printed in both English and
Spanish. A second component of CAMP is the ability to gen-
erate a list of products which should be free of a particular
group of allergens and cross-reacting substances. After enter-
ing the specific allergens which should be avoided, a product
list can be generated and utilized by the patient to assist in
allergen avoidance. This allows patients to search for products
which could be used rather than relying solely on reading
labels and trying to avoid specific allergens. While patients
should be educated on reading ingredient labels, relying ex-
clusively on reading labels to avoid allergens is laden with
potential error. Ingredient lists on labels are often incomplete
or absent. Another significant challenge is the use of chemical
synonyms. For example, the common sunscreen ingredient
oxybenzone may be listed as benzophenone-3, 2-hydroxy-4-

 
+/- 

+ 

++ 

+++ 

IR 

Fig. 1 ICDRG Reading Criteria
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methoxy-benzone, or 2-benzoyl-5-methoxyphenol. When
reading labels, patients should also be educated on potentially
relevant cross-reacting substances. The prototypical example
is the formaldehyde releasing preservatives. Formaldehyde is
released by quaternium-15, DMD hydantoin, diazolidinyl
urea, imidazolidinyl urea, 2-bromo-2-nitropropane-1,3-diol,
and tris nitromethane. As you can see, the seemingly simple
task of reading ingredient labels can quickly become
daunting.

Adjuvant medical management is often required at the
time of initiating an avoidance program and may be needed
chronically in the case of multifactorial dermatitis or in cases
where complete allergen avoidance is not possible. Options
for adjuvant medical management are diverse and similar to
those employed in the management of patch test negative
dermatitis. In the case of patch test negative dermatitis, the
working nomenclature of Bundifferentiated eczematized der-
matosis^ should be considered if an underlying etiology is
not evident. Stopping the itch scratch cycle is often discussed
within the context of atopic dermatitis, but this concept is
equally important in all pruritic dermatoses. Scratching not
only induces epidermal trauma with subsequent release of
inflammatory cytokines but it also creates a portal for the
entry of pathogenic microbes. It is important to review gentle
skin care measures with all patients who have pruritus. In the
case of ACD, this regimen should consist of gentle skin care
products devoid of the patient’s known allergens. Liberal
application of an appropriate moisturizer should be encour-
aged and bathing habits discussed. In patients with a compo-
nent of xerosis, such as is often the case in the elderly pop-
ulation, daily bathing may worsen their skin disease. Patients

with pruritus often prefer to take showers with an excessively
hot water temperature to alleviate their itching. It is impor-
tant to educate patients on the potential adverse effects of
overly hot bathing water on their dermatitis and to encourage
tepid bath or shower temperatures. Periodic dilute bleach
baths may also be helpful in patients with chronic dermatitis.
While antihistamines have not traditionally been utilized in
the treatment of ACD there are several points which support
their use. First and most importantly, the more soporific H1
antagonists such as diphenhydramine and doxepin can be
important tools in preventing nocturnal pruritus. Secondly,
while antihistamines do not affect the ability to elicit a pos-
itive patch test, they may help dampen down the epidermal
inflammatory milieu and accelerate epidermal barrier repair
[61, 62]. An action plan should be outlined for management
of acute flares of itching and dermatitis. Measures for symp-
tomatic control such as cool compresses, soothing soaks, and
topical emollients with anti-itch agents such as pramoxine
can be considered. Topical corticosteroids and wet wraps
are also useful during acute flares as rescue therapy. In rescue
therapy, higher potency topical corticosteroids are often used
with increased frequency for a limited duration. Some have
advocated for the use of suppressive therapy in patients with
frequent acute flares using an intermittent scheduled appli-
cation of low potency topical corticosteroids or topical cal-
cineurin inhibitors (TCIs) [63, 64]. TCIs inhibit T cell and
dendritic cell activation, and both tacrolimus ointment and
pimecrolimus cream have limited data suggesting a degree of
ability to suppress both allergic and irritant contact dermatitis
[65, 66]. In select cases of severe dermatitis, systemic corti-
costeroids may be necessary. This is typically in cases of

Table 2 Clinical relevance

Unknown No evidence of current or past exposure

Past relevance Allergen found in past environment and patient had reaction to allergen in the past

Possible relevance Patient was likely exposed to allergen in products/environment

Probable relevance Allergen was present in products/environment and clinical presentation consistent with allergy

Definite relevance Allergen found in patient’s products/environment, dermatitis corresponds to point of contact with allergen,
use test is positive or patch test positive to product,
dermatitis improved with removal of the allergen or recurred with rechallenge (provocative use test)

Table 1 ICDRG Reading Criteria

Symbol Morphology Assessment

– No reaction Negative

± Faint erythema only Doubtful

+ Erythema, infiltration, and possible papules Weak positive

++ Erythema, infiltration, papules, and possible vesicles Strong positive

+++ Intense erythema, infiltration and coalescing vesicles or bullae Extreme positive

IR Various irritant morphologies Irritant
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acute dermatitis affecting > 20% body surface area or severe
dermatitis affecting the face, eyelids, hands, or genital skin. It
is important to exercise caution in patients at risk for infec-
tion or who have congestive heart failure, diabetes, hyper-
tension, and/or osteoporosis. Methotrexate is an antimetabo-
lite cytotoxic agent derived from folic acid. It limits lympho-
cyte proliferation creating an immunosuppressive and anti-
inflammatory state and may be considered in severe refrac-
tory dermatitis as a steroid sparing agent. There is extensive
literature available on the off-label use of methotrexate in the
management of various types of dermatitis [67–69].
Hepatotoxicity is the principal concern in long-term metho-
trexate use. Other potential adverse effects include gastroin-
testinal upset, myelosuppression, pulmonary toxicity, carci-
nogenicity, and teratogenicity. Cyclosporine is a systemic
calcineurin inhibitor with a significant benefit of having a
relatively rapid onset of action. Like methotrexate, there is
extensive literature available to support the off-label use of
cyclosporine in select cases of severe refractory dermatitis
[70–75]. The potential for nephrotoxicity, hypertension,
hyperkalemia, and malignancy should be kept in mind when
using cyclosporine. Treatment is typically limited to inter-
mittent short courses to minimize the potential for renal tox-
icity [76]. Azathioprine is a synthetic purine analogue which
may be considered as a second line systemic option in some
cases of severe dermatitis [69, 77]. However, there is a sig-
nificant potential for myelosuppression, hepatotoxicity, gas-
trointestinal disturbances, infections, and neoplasia includ-
ing non-melanoma sk in cance r and lymphoma.
Mycophenolate mofetil (MMF) inhibits de novo purine syn-
thesis. It selectively and non-competitively inhibits inosine
monophosphate dehydrogenase in the de novo purine syn-
thesis pathway. MMF has been shown to be beneficial in
many inflammatory skin diseases including various types
of dermatitis [69, 78]. MMF should not be used in pregnan-
cy, and the potential for gastrointestinal side-effects,
myelosuppression, infection, and carcinogenicity should be
kept in mind. Apremilast is an oral phosphodiesterase-4
(PDE-4) inhibitor indicated for moderate to severe psoriasis
and psoriatic arthritis which has garnered some interest in the
off-label use for pruritic dermatoses such as atopic dermatitis
[79, 80]. The extent to which this medication will be helpful
in management of patients with various types of pruritic der-
matoses requires further investigation. A topical PDE-4 in-
hibitor (crisaborole 2% ointment) has received FDA approv-
al for treatment of mild-to-moderate atopic dermatitis in
adults and children 2 years of age and older. Dupilumab is
a fully human monoclonal antibody that targets the interleu-
kin (IL)-4 receptor alpha and inhibits signaling of the Th2
cytokines IL-4 and IL-13 [81]. Dupilumab was approved in
March 2017 for treatment of adults with moderate-to-severe
atopic dermatitis and may prove useful as an adjuvant ther-
apy in atopic patients with concomitant contact dermatitis.

Compliance with Ethical Standards

Disclosure The authors have no relevant disclosures.

Human and Animal Rights No research involving human participants
and/or animals was used.

Informed Consent No identifying patient information was used requir-
ing informed consent.

References

1. KadykDL,McCarter K, Achen F, Belsito DV (2003) Quality of life
in patients with allergic contact dermatitis. J Am Acad Dermatol.
49(6):1037–1048

2. Thomson KF, Wilkinson SM, Sommer S, Pollock B (2002)
Eczema: quality of life by body site and the effect of patch testing.
Br J Dermatol. 146(4):627–630

3. Anderson RT, Rajagopalan R (2001) Effects of allergic dermatosis
on health-related quality of life. Curr Allergy Asthma Rep. 1(4):
309–315

4. Hutchings CV, Shum KW, Gawkroder DJ (2001) Occupational
contact dermatitis has an appreciable impact on quality of life.
Contact Dermatitis. 45(1):17–20

5. Rietschel RL (1995) Human and economic impact of allergic con-
tact dermatitis and the role of patch testing. J Am Acad Dermatol.
33(5):812–815

6. Sulzberger MB, Wise F (1931) The contact or patch test in derma-
tology. Arch Dermatology Syphilol 23:519–531

7. Smith SM, Nedorost ST (2010) Dermatitis defined. Dermatitis
21(5):248–250

8. Johansen JD, Aalto-Korte K, Agner T, Andersen KE, Bircher A,
BruzeM, CannavóA, Giménez-Arnau A, GonçaloM, Goossens A,
John SM, Lidén C, Lindberg M, Mahler V, Matura M, Rustemeyer
T, Serup J, Spiewak R, Thyssen JP, Vigan M, White IR, Wilkinson
M, Uter W (2015) European Society of Contact Dermatitis guide-
line for diagnostic patch testing – recommendations on best prac-
tice. Contact Dermatitis 73:195–221

9. Meding B, Jarvholm B (2002) Hand eczema in Swedish adults –
changes in prevalence between 1983 and 1996. J Invest Dermatol
118:719–723

10. Coenraads PJ, van Coevorden AM, Diepgen TL (2003) Hand ec-
zema. In: Williams HC, Bigby M, Diepgen TL, Herxheimer A,
Naldi L, Rzany B (eds) Evidence-based Dermatology. BMJ
Books, London, pp 132–143

11. Diepgen TL (2003) Occupational skin-disease data in Europe. Int
Arch Occup Environ Health 76:331–338

12. Diepgen TL, Agner T, Aberer W, Berth-Jones J, Cambazard F,
Elsner P, McFadden J, Coenraads PJ (2007) Management of chron-
ic hand eczema. Contact Dermatitis. 57(4):203–2010

13. Handa S, Kaur I, Gupta T, Jindal R (2012) Hand eczema: correla-
tion of morphologic patterns, atopy, contact sensitization and dis-
ease severity. Indian. J Dermatol, Venereol Leprol 78(2):153–158

14. Rietschel RL (1999) Atlas of contact dermatitis. Martin Dunitz,
London

15. Huynh M, Sheehan M, Chung M, Zirwas M, Feldman S (2013)
Regional Atlas of Contact Dermatitis: Extremities. Dermatol. 21(6):
1–2

16. Sheehan M, Huynh M, Chung M, Zirwas M, Feldman S (2013)
Regional Atlas of Contact Dermatitis: Mouth, Lips, and Perioral
Region. Dermatol. 21(5):1–3

116 Clinic Rev Allerg Immunol (2019) 56:110–118



17. Huynh M, Sheehan M, Chung M, Zirwas M, Feldman S (2013)
Regional Atlas of Contact Dermatitis: Anogenital. Dermatol. 21(4):
1–3

18. Huynh M, Sheehan M, Chung M, Zirwas M, Feldman S (2013)
Regional Atlas of Contact Dermatitis: Feet. Dermatol 21(2):1–2

19. Sheehan M, Huynh M, Chung M, Zirwas M, Feldman S (2013)
Regional Atlas of Contact Dermatitis: Hands. Dermatol 21(1):1–3

20. Huynh M, Sheehan M, Chung M, Zirwas M, Feldman S (2012)
Regional Atlas of Contact Dermatitis: Neck. Dermatol. 20(11):1–2

21. Huynh M, Sheehan M, Chung M, Zirwas M, Feldman S (2012)
Regional Atlas of Contact Dermatitis: Eyelids. Dermatol. 20(10):1–
2

22. Breit R (1977) Allergen change in stasis dermatitis. Contact Dermat
3:309

23. Coenradds PJ, Bleumink E, Nater JP (1975) Susceptibility to pri-
mary irritants: age dependence and relation to contact allergic reac-
tions. Contact Dermat 1:377

24. Warshaw EM, Raju SI, Fowler JF, Maibach HI, Belsito DV, Zug
KA, Rietschel RL, Taylor JS, Mathias T, Fransway AF, DeLeo VA,
Marks JG, Storrs FJ, Pratt MD, Sasseville D (2012) Positive patch
test reactions in older individuals: Retrospective analysis from the
North American Contact Dermatitis Group, 1994–2008. J Am
Acad Dermatol. 66(2):229–240

25. Rudikoff, Donald, et al. (2014)BChapter 1: The History of Eczema
and Atopic Dermatitis.^. Atopic Dermatitis and Eczematous
Disorders, CRC Press, pp. 11–24.

26. Clemmensen KKB, Thomsen SF, Jemec GBE, Agner T (2014)
Pattern of contact sensitization in patients with and without atopic
dermatitis in a hospital-based clinical database. Contact Dermat. 71:
75–81

27. Jacob SE, McGowan M, Silverberg NB, Pelletier JL, Fonacier L,
Mousdicas N, Powell D, Scheman A, Goldenberg A (2017)
Pediatric contact dermatitis registry data on contact allergy in chil-
dren with atopic dermatitis. JAMA Dermatol 153(8):765–770

28. Magembe AJ, Davis MP, Richardson D (2007) The angry back
associated with patch testing: are there any predictors? Dermatitis.
18(2):115–116

29. Mitchell JC (1975) The angry back syndrome. Eczema creates ec-
zema. Contact Dermat 1:193–194

30. Durate I, Lazzarini R (2006) Excited skin syndrome associated with
patch-test application technique. Dermatitis 17(3):161–162

31. Duarte I, Lazzarini R, Buense R (2002) Interference of the position
of the substances present in an epicutaneous patch test series with
occurrence of false-positive results. Am J Contact Dermat 13:125–
132

32. Joy NM, Rice KR, Atwater AR (2013) Stability of patch test aller-
gens. Dermatitis 24(5):227–236

33. Hoeck UL. (2005) More T.R.U.E Test allergens are needed. J Am
Acad Dermatol 52.

34. Belsito DV et al (2004) Patch testing with a standard allergen
("screening") tray: rewards and risks. Dermatol Ther. 17(3):231–
239

35. Nettis E et al (2003) Results of standard series patch testing in
patients with occupational allergic contact dermatitis. Allergy.
58(12):1304–1307

36. Saripalli YVet al (2003) The detection of clinically relevant contact
allergens using a standard screening tray of twenty-three allergens. J
Am Acad Dermatol. 49(1):65–69

37. Suneja T et al (2001) Comparative study of Finn Chambers and
T.R.U.E test methodologies in detecting the relevant allergens in-
ducing contact dermatitis. J AmAcad Dermatol 45(6 pt 1):836–839

38. Katsarma G et al (1999) Suspected fragrance allergy requires ex-
tended patch testing to individual fragrance allergens. Contact
Dermatitis. 41(4):193–197

39. Larkin A et al (1998) The utility of patch tests using larger screening
series of allergens. Am J Contact Dermat. 9(3):142–145

40. Cohen DE et al (1997) Utility of standard allergen series alone in
the evaluation of allergic contact dermatitis: a retrospective study of
732 patients. J Am Acad Dermatol. 36(6 pt 1):914–918

41. Cronin E (1972) Clinical prediction of patch test results. Trans St
Johns Hosp Dermatol Soc. 58:153–162

42. Podmore P, Burrows D, Bingham EA (1984) Prediction of patch
test results. Contact Dermat. 11:283–284

43. Bruynzeel DP, Andersen KE, CamarasaJ G, Lachapelle JM, Menné
T, White IR (1995) The European standard series. European
Environmental and Contact Dermatitis Research Group
(EECDRG). Contact Dermat 33:145–148

44. Bruze M, Condé-Salazar L, Goossens A, Kanerva L, White IR
(1999) Thoughts on sensitizers in a standard patch test series. The
European Society of Contact Dermatitis. Contact Dermat 41:241–
250

45. Warshaw EM, Belsito DV, DeLeo VA et al (2008) North American
Contact Dermatitis Group patch-test results, 2003–2004 study pe-
riod. Dermatitis. 19(3):129–136

46. Zug KA, Warshaw EM, Fowler JF Jr et al (2009) Patch-test results
of the North American Contact Dermatitis Group 2005–2006.
Dermatitis 20:149–160

47. Anveden I, Lindberg M, Andersen KE et al (2004) Oral prednisone
suppresses allergic but not irritant patch test reactions in individuals
hypersensitive to nickel. Contact Dermat 50:298

48. Fischer AA et al (2008) Fishers contact dermatitis. BC Decker Inc,
Hamilton

49. Sukanto H et al (1981) Influence of topically applied corticosteroids
on patch test reactions. Contact Dermat 7:180

50. Clark RA, Rietschel RL (1982) 0.1% triamcinolone acetonide oint-
ment and patch test responses. Arch Dermatol 118:163

51. Macfarlane AW, Curley RK, Graham RM, Lewis-Jones M, King
CM (1989) Delayed patch test reactions at days 7 and 9. Contact
Dermat 20:127–132

52. Jonker MJ, Bruynzeel DP (2000) The outcome of an additional
patch-test reading on days 6 or 7. Contact Dermat 42:330–335

53. Isaksson M, Andersen KE, Brandão FM et al (2000) Patch testing
with corticosteroid mixes in Europe. A multicentre study of the
EECDRG. Contact Dermat 42:27–35

54. Chaudhry HM, Drage LA, El-Azhary RA, Hall MR, Killian JM,
Prakash AV, Yiannias JA, Davis MD (2017) Delayed patch-test
reading after 5 days: An update from the Mayo Clinic Contact
Dermatitis Group. Dermatitis 28(4):253–260

55. Nosbaum A, Vocanson M, Rozieres A, Hennino A, Nicolas JF
(2009) Allergic and irritant contact dermatitis. Eur J Dermatol 19:
325–332

56. Isaksson M, Bruze M (2005) Corticosteroids. Dermatitis 16(1):3–5
57. BruzeM (1990)What is a relevant contact allergy? Contact Dermat

23:224–225
58. Jacob SE, Brod B, Crawford GH (2008) Clinically relevant patch

test reactions in children–a United States based study. Pediatr
Dermatol. 25(5):520

59. Gipson KA, Carlson SW, Nedorost ST (2010) Physician-patient
agreement in the assessment of allergen relevance. Dermatitis
21(5):275–279

60. Carlson S, Gipson K, Nedorost S (2010) Relevance of doubtful
(Bequivocal^) late patch-test readings. Dermatitis 21(2):102–108

61. Tamaka K, Seike M, Hagiwara T, Sato A, Ohtsu H (2015)
Histamine suppresses regulatory T cells mediated by TGF-beta in
murine chronic allergic contact dermatitis. Exp Dermatol 24(4):
280–284

62. Ashida Y, Denda M, Hirao T (2001) Histamine H1 and H2 receptor
antagonists accelerate skin barrier repair and prevent epidermal hy-
perplasia induced by barrier disruption in a dry environment. J
Investig Dermatol 116(2):261–265

63. Wollenberg A, Sidhu MK, Odeyemi I et al (2008) Economic eval-
uation of maintenance treatment with tacrolimus 0.1% ointment in

Clinic Rev Allerg Immunol (2019) 56:110–118 117



adults with moderate to severe atopic dermatitis. Br J Dermatol.
159(6):1322–1330

64. Wollenberg A, Reitamo S, Atzori F et al (2008) Proactive treatment
of atopic dermatitis in adults with 0.1% tacrolimus ointment.
Allergy. 63(6):742–750

65. Lauerma AI, Stein BD, Homey B et al (1994) Topical FK 506:
suppression of allergic and irritant contact dermatitis in the guine
pig. Arch Dermatol Res 286:337

66. Pereira U, Boulais N, Lebonvallet N, Pennec JP, Dorange G,Misery
L (2010) Mechanisms of the sensory effects of tacrolimus on the
skin. Br J Dermatol. 163(1):70–77

67. Schram ME, Roekevisch E, Leeflang MM et al (2011) A random-
ized trial of methotrexate versus azathioprine for severe atopic ec-
zema. J Allergy Clin Immunol. 128:353–359

68. Egan CA, Rallis TM, Meadows KP et al (1999) Low-dose oral
methotrexate treatment for recalcitrant palmoplantar pompholyx. J
Am Acad Dermatol. 40:612–614

69. Denby KS, Beck LA (2012) Update on systemic therapies for atop-
ic dermatitis. Curr Opin Allergy Clin Immunol. 12(4):421–426

70. Roekevisch E, Spuls PI, Kuester D, Limpens J, Schmitt J (2014)
Efficacy and safety of systemic treatments for moderate-to-severe
atopic dermatitis: a systematic review. J Allergy Clin Immunol.
133(2):429–438

71. Granlund H, Erkko P, Reitamo S (1998) Long-term follow-up of
eczema patients treated with cyclosporine. Acta Derm Venereol 78:
40

72. Lakshmi C, Srinivas CR, Jayaraman A (2008) Ciclosporin in
parthenium dermatitits-a report of 2 cases. Contact Dermatitis.
59(4):245–248

73. Munro CS, Levell NJ, Shuster S, Friedmann PS (1994)
Maintenance treatment with cyclosporin in atopic eczema. Br J
Dermatol 130:376–380

74. Sowden JM, Berth-Jones J, Ross JS, Motley RJ, Marks R, Finlay
AYet al (1991) Double-blind, controlled, crossover study of cyclo-
sporin in adults with severe refractory atopic dermatitis. Lancet 338:
137–140

75. Griffiths CEM, Dubertret L (2004) Ellis CN, et al. cyclosporine in
psoriasis clinical practice: an international consensus statement. Br
J Dermatol 150:11–23

76. Wakelin, Sarah H.., et al. (2015) Handbook of systemic drug treat-
ment in dermatology. CRC Press, Taylor & Francis, .

77. Waxweiler WT, Agans R, Morrell DS (2011) Systemic treatment of
pediatric atopic dermatitis with azathioprine and mycophenolate
mofetil. Pediatr Dermatol 28(6):689–694

78. Prussick L, Plotnikova N, Gottlieb A (2016) Mycophenolate mofe-
til in severe atopic dermatitis. J Drugs Dermatol 15(6):715–718

79. Samrao A, Berry TM, Goreshi R, Simpson EL (2012) A pilot study
of an oral phosphodiesterase inhibitor (apremilast) for atopic der-
matitis in adults. Arch Dermatol 148(8):890–897

80. Abrouk M et al (2017) Apremilast treatment of atopic dermatitis
and other chronic eczematous dermatoses. J Am Acad Dermatol
77(1):177–180

81. Simpson EL et al (2016) Dupilumab therapy provides clinically
meaningful improvement in patient-reported outcomes (PROs): A
phase IIb, randomized, placebo-controlled, clinical trial in adult
patients with moderate to severe atopic dermatitis. J Am
AcadDermatol 75(3):506–515

118 Clinic Rev Allerg Immunol (2019) 56:110–118


	Patch Testing Pearls
	Abstract
	Introduction
	History of Patch Testing
	Patient Selection
	Chronic Eczematous Dermatitis
	Regional Clues
	Worsening of Previously Well-Controlled Disease

	Patch Test Placement
	Patch Test Reading
	Patch Test Interpretation
	Patient Management
	References


