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� Gold is one of the most common positive allergens on
patch testing for allergic contact dermatitis, but in many
cases, a positive test result is clinically irrelevant.
TO THE EDITOR:

Contact dermatitis (CD) is an inflammatory skin condition
characterized by pruritic, well-defined, eczematous plaques
caused by direct contact of a substance with the cutaneous sur-
face.1 Most cases are due to an irritant reaction, with only a small
proportion having an underlying allergic mechanism.2 Patients
with suspected allergic contact dermatitis (ACD) are often
referred to a dermatologist for evaluation, and more recently
allergists have had increased referrals for ACD.3 The criterion
standard for identification of the agent responsible for CD is
patch testing.1 Patch testing attempts to recreate, in vivo, evi-
dence of cutaneous reactivity to a nonirritating concentration of
an allergen in question. More than 4350 chemicals have been
identified as a potential cause of ACD, but it would be
impractical to test that many substances on each patient.
Therefore, the North American Contact Dermatitis Group, a
domestic conglomerate of dermatologists who collect epidemio-
logic data on CD, has identified substances that it deems most
likely to be offending agents and publishes this information every
few years.4 Testing companies use this information to design and
manufacture patch testing kits, such as the Thin-Layer Rapid-
Use Epicutaneous (T.R.U.E.) test (SmartPractice, Phoenix, Ariz)
and the North American Extended Series (Dormer Laboratories,
Toronto, Ontario, Canada). The T.R.U.E. test is the only Food
and Drug Administrationeapproved, commercially available
patch testing method in the United States and is often used by
practicing allergists and dermatologists because of its ease of
application.3 The T.R.U.E. test consists of 3 adhesive panels
currently composed of 35 allergens, and 1 negative control.
Additional allergens that have not been approved by the Food
and Drug Administration can be obtained from other sources
(AllergEAZE from SmartPractice and Chemotechnique from
Dormer Laboratories).

Gold is a questionable hapten.5 For it to cause dermatitis, it
needs to be solubilized, which does not happen spontaneously
when in contact with the skin for any duration of time.6 The
solublization of gold happens most readily when dissolved by
“aqua regia,” a mixture of nitric acid and hydrochloric acid.7

Gold allergenicity is evaluated by patch testing with gold
sodium thiosulfate (GSTS). A few studies have reported on the
interpretation of positive patch testing to gold.8,9 Here, we report
high rates of clinically irrelevant positive patch testing to gold in
those undergoing evaluation of ACD at our academic allergy
practice.

We performed a retrospective chart review of outpatient
encounters at a single academic Allergy and Immunology practice
between April 2010 and May 2016. A total of 588 patients
underwent patch testing during this period. The patch testing
was performed using the T.R.U.E. test alone, which includes
GSTS (75 mg gold/cm2 in hydroxypropyl cellulose gel vehicle;
T.R.U.E. Test package insert) in its assay or in combination with
the North America Contact Dermatitis Group Extended Series,
which does not contain gold. Patch tests were applied by a small
number of well-trained nurses and were interpreted by a board-
certified allergist, and occasionally a second allergist, both with at
least 15 years of experience in patch testing. Patch testing was
read after 48 hours and again after 96 hours using International
Contact Dermatitis Research Group criteria: doubtful (?þ); mild
reaction, possible erythema, infiltration, and papules (þ); strong
reaction, erythema, infiltration, papules, and vesicles (þþ); very
strong reaction, intense erythema, infiltration, and coalescing
vesicles (þþþ); irritant reaction, of various types (IR); or not
tested (NT).10

Patient demographic characteristics are listed in Table I. Pa-
tient ages ranged from 4 to 92 years, with the average age of 51.9
years in the positive group and 48.2 years in the negative group.
In those with positive test results, 53 (88.3%) were female, 54
(90%) were white, and the most common site of dermatitis was
the head/neck (45%).

A total of 369 patients (63%) were positive to at least 1
allergen. Gold was the second most common allergen, after
nickel, and was positive in 60 patients (10.3%). Patients were
subdivided into those with positive or negative testing for GSTS.
Of the patients who were positive for GSTS, 17 (30%) patients
were also positive for nickel sulfate and 3 (5%) were positive for
cobalt dichloride (Figure 1). Only 2 patients with positive patch
testing for gold had history suggestive of clinical reactivity. One
patient had dermatitis in a similar distribution to their gold
jewelry, and the second patient had complained of “unspecified
issues” with wearing gold jewelry in the past.

Of the remaining 58 patients who tested positive to gold, the
reaction was determined to be clinically irrelevant; the most
common reason was tolerance of wearing gold jewelry in the past
without episodes of dermatitis or irritation from gold jewelry
reported in 21 patients (36%). Seventeen (29%) patients had
dermatitis in a location where they never had exposure to gold
(such as a perioral rash or scalp rash), which could be better
explained by being positive for other allergens. Ten (17%)
patients had no history of any metal allergies but no explicit gold
exposure. Five (8%) patients were positive on patch testing to
chemicals in other products that were in contact with the loca-
tion of the dermatitis. Two (3%) patients who thought they were
reacting to their gold rings were determined to be sensitized to
cleansing products they were using on their hands that were
getting trapped under their rings. One patient on repeat patch
testing was negative for gold. Finally, 1 patient was found to have
chronic urticaria with eosinophilic dermatitis on punch biopsy.

Positive patch testing to gold can be challenging to interpret.
In our small retrospective study, gold was the second most
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TABLE I. Patients’ demographic characteristics (n ¼ 585)

Characteristic

Positive to
GSTS

(n [ 60)

Negative to
GSTS

(n [ 525)

Age (y) 5.9 48.2

Range 5-89 4-92

Sex, n (%)

Female 53 (88.3) 365 (69.5)

Male 7 (11.7) 160 (30.5)

Ethnicity, n (%)

White 54 (90) 401 (76.4)

Black 1 (1.7) 28 (5.3)

Asian 2 (3.3) 21 (4)

Hispanic 0 (0) 6 (1.1)

Other 3 (5) 62 (11.8)

History of atopy,* overall 39 (65) 297 (56.6)

Distribution of rash/symptoms, n (%)

Head or neck 27 (45) 172 (32.8)

Trunk 17 (28.3) 113 (21.5)

Extremities 26 (43.3) 190 (36.2)

*Eczema, allergic rhinitis, or asthma.
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Results of patients positive to gold
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FIGURE 1. Proportion of positive and negative patch test results
in all evaluated patients, including the percentage positive to gold.
In the subset positive to gold, the proportion of those positive to
other metals including cobalt dichloride and nickel sulfate was
also included.

J ALLERGY CLIN IMMUNOL PRACT
VOLUME 7, NUMBER 1

CLINICAL COMMUNICATIONS 293
positive allergen on patch testing; however, after careful review of
patient history, in most cases it was determined to be clinically
irrelevant. A previous review has highlighted the controversies
associated with gold contact allergy, and recommended to screen
for gold allergy in cases of dermatitis involving the face, eyelids,
ears, hands, and neck or when jewelry allergy is suspected.5 Our
study demonstrates that although gold is often positive on patch
testing, it should be a diagnosis of exclusion. A thorough history
is imperative in establishing clinical relevance, and patients
should be counseled appropriately to prevent unnecessary
avoidance.
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