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Nickel is ubiquitous in our daily environment and remains the most 
common cause of contact allergy worldwide. Regulation of nickel 
release exists in Europe but unfortunately continues to be absent 
in the United States. Nickel contact allergy most often is associ-
ated with earrings and other jewelry; however, novel exposures to 
nickel through diet and electronic devices and other materials also 
occur. Once diagnosed, allergen avoidance is key for improvement 
of symptoms.
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Nickel is unrivaled as the most common cause of 
contact allergy worldwide.1 Nickel is commonly 
used as a hardening agent in metal products, 

and complete avoidance is challenging due to numer-
ous potential exposures (eg, direct contact, airborne, 
dietary, medical implantation). Allergic contact dermatitis 
to nickel (Ni-ACD) can lead to decreased quality of life, 
inability to work, and considerable health care expenses.1 

Here, we review the epidemiology of nickel allergy, regu-
lation of nickel in the United States and Europe, common 
clinical presentations, and pearls on avoidance. 

Epidemiology
Nickel continues to be the most common cause of con-
tact allergy worldwide. Data from the 2015-2016 North 
American Contact Dermatitis Group patch test cycle 
(N=5597) showed nickel sulfate to be positive in 17.5% 
of patients patch tested to nickel.2 The prevalence of 
nickel allergy has been relatively stable in North America 
since 2005 (Figure 1). Although Ni-ACD historically was 
identified as an occupational disease of the hands in male 
nickel platers, the epidemiology of nickel allergy has 
shifted.1 Today, most cases are nonoccupational and affect 
women more often than men,3 in part due to improved 
industrial hygiene, pervasive incorporation of nickel in 
consumer items, and differences in cultural practices 
such as piercings.1,3 Piercings in particular have been 
implicated as important sources of nickel exposure, as 
this practice disrupts normal skin barrier function and is a 
potentially sensitizing event. Multiple studies including a 
large-scale epidemiologic analysis from 2017 have found 
piercings to be associated with an increased frequency 
of Ni-ACD (24.4% with piercing vs 9.6% without pierc-
ing). Interestingly, the degree of nickel sensitivity also  
was found to increase with the number of piercings 
(14.3% with 1 piercing vs 34.0% with ≥5 piercings).4

Regulation
Nickel content has been regulated in parts of the European 
Union (EU) since the 1990s, but regulation in the  
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PRACTICE POINTS
•	 �Nickel is the most common cause of contact allergy 

worldwide. It is ubiquitous in our daily environment, 
making avoidance challenging. 

•	 �Nickel allergic contact dermatitis typically presents in 
a localized distribution but also can present as sys-
temic contact dermatitis. 

•	 �Nickel regulation has been adopted in Europe, but 
similar legislation does not exist in the United States.
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United States is lacking. In an attempt to reduce the prev-
alence of nickel allergy, the EU limits the level of nickel 
release from consumer items intended to be in direct 
and prolonged contact with the skin. These limits were 
first introduced in Denmark in 1990, followed closely by 
the EU Nickel Directive in 1994, which has resulted in 
consistent patterns of decreasing prevalence of Ni-ACD 
in multiple European countries.5 Notably, a Danish study 
comparing the prevalence of sensitization between girls 
with ears pierced before vs after implementation of nickel 
regulation found a decrease in prevalence from 17.1% to 
3.9%.6 Additionally, this initiative has greatly reduced the 
economic burden of nickel dermatitis. It is estimated that 
Denmark alone has saved US $2 billion over a 20-year 
period in both direct and indirect health care costs.7

However, a policy is only effective if it is enforced, 
and it has been reported in the EU that 8% to 32% of 
tested jewelry exceeds the limit placed on nickel release, 
with imported jewelry being especially problematic.5 
Also of interest, the 1 and 2 euro coins are known to 
release more nickel than pure nickel itself, releasing  
240 to 320 times more than is allowed under the EU 
Nickel Directive (Figure 2).8 Although coins are not 
explicitly mentioned as items having prolonged contact 
with the skin, they can and do exacerbate allergic contact 
dermatitis of the hands, especially in occupational groups 
such as cashiers.9 Unsurprisingly, during the discussions 
to determine the composition of coins prior to the mass 
adoption of the euro in the EU in 2002, dermatologists 
and nickel industry experts remained divided in their 

recommendations.10 However, the EU regulation is con-
sidered a public health success overall, and the trends of 
Ni-ACD and economic burden are opposite of the United 
States, where legislation has yet to be adopted. 

Patch Testing to Nickel
In North America, the 2 available patch test systems 
are the chamber method and the Thin-layer Rapid 
Use Epicutaneous (T.R.U.E.) test (SmartPractice). In the 
T.R.U.E. test, nickel sulfate is used to formulate the patch 
at 200 µg/cm2 using hydroxypropyl cellulose as the gel 
vehicle. In the chamber method, nickel sulfate is used 
on either an aluminum or plastic chamber, most com-
monly at concentrations of 2.5% or 5% in petrolatum. 
Nickel sulfate 2.5% is most frequently used in US-based 
patch test clinics. A 2018 study (N=205) comparing the 
sensitivities of the 2.5% and 5% concentrations of nickel  
found 5% to be more sensitive; 31% of the cohort tested 
positive at 5% but only 20% at 2.5%, suggesting the  
5% formulation is superior at detecting nickel allergy.11

Similar to other metals, nickel may react later than 
other allergens. A 2019 analysis of the prevalence of  
new patch test reactions on day 7 showed that 17% of 
607 patients were negative on day 3 but were positive on 
day 7, further emphasizing the importance of a properly 
timed delayed reading.12

Clinical Presentation
Localized—The classic presentation of Ni-ACD is a 
scaly erythematous dermatitis in a typical distribution   

FIGURE 1. Positive patch tests to nickel from 2005 to 2016 from the North American Contact Dermatitis Group.2
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(eg, earlobes [earrings], wrists [watch], periumbilical 
[belt]). These scenarios usually can be diagnosed by the 
astute clinician without patch testing; however, the source 
of exposure may be less obvious if the nickel-releasing 
item has intermittent contact with the skin (eg, coins in the 
pocket, furniture hardware, personal grooming devices).13 
Other reported exposures include facial dermatitis from 
mobile phones, dermatitis of the ulnar hands from laptop 
use, and hand dermatitis from gaming controllers,14-16 per-
haps another reason for some to unplug.

Systemic—Sensitized individuals also may present 
with systemic contact dermatitis after airborne, oral, 
mucosal, or intravenous exposure. Presentations vary but 
have been reported to manifest as flare-up reactions in 
previously affected areas, pompholyx, diffuse dermatitis, 
flexural dermatitis, and baboon syndrome.17 Although it 
is unknown if airborne exposure alone is sufficient for 
sensitization, cases have been reported in occupational 
settings.18 One report described a man presenting with 
widespread dermatitis involving the extremities, chest, 
and genital area after his first day working at an electro-
plating plant.19 

Systemic contact dermatitis from foods high in nickel 
(eg, chocolate, sunflower seeds, whole-grain flour, dried 
beans) and occasionally nonfood items (eg, coins) also 

has occurred. The so-called Easter egg hunt dermatitis 
has been described in children with Ni-ACD after candy 
ingestion.20 Another case described an 8-year-old girl 
and budding illusionist with severe diffuse dermatitis; a 
thorough history revealed the dermatitis began after she 
ingested a coin while performing a magic trick.21

Cases of nickel systemic contact dermatitis have 
been reported following medical device implanta-
tion, including reactions to cardiac devices, orthope-
dic implants, neurosurgery materials, and others.22 In 
addition, both intraoral and extraoral manifestations 
following application of orthodontic materials and den-
tal implants have been reported.23,24 Although nickel-
containing medical devices generally are well tolerated 
even in nickel-sensitive individuals, the development of  
systemic Ni-ACD has at times required device or hard-
ware removal.22,23

After the Patch Test: Avoidance of Nickel
Counseling patients on nickel avoidance is critical to 
clinical improvement. Common nickel-containing items 
include jewelry, metal on clothing (eg, zippers, clasps, 
grommets), belt buckles, watches, glasses, furniture, 
coins, and keys. Numerous personal care products may 
also contain nickel, including nail clippers, eyelash curl-
ers, tweezers, mascara tubes, and razors.25,26 Patients 
should be made aware that nickel-free alternatives are 
available for the majority of these products. Internet-
based tips such as painting nail polish on products or 
iron-on patches tend to be of limited use in our experi-
ence. Patients may consider purchasing a nickel spot test 
to detect nickel in their environment; the dimethylglyox-
ime nickel spot test is inexpensive, rapid, and easy-to-use. 
To use the test, a small amount of the chemical is rubbed 
on the metal item using a cotton swab; a pink color 
indicates nickel release. Patients can be reassured that 
dimethylglyoxime does not harm jewelry.

Some general advice for patients regarding jewelry, 
the most common source of nickel exposure, is to only 
wear jewelry that is made from metals such as surgical-
grade stainless steel, pure sterling silver, or platinum. 
If yellow gold is the preferred metal, it is prudent to be 
aware that lower karat items could potentially contain 
nickel.  White gold should be avoided, as it often contains 
nickel to contribute to its color.  Finally, gold-plated jew-
elry should be avoided, as the plating can wear off and 
expose a possibly nickel-containing base.

A low-nickel diet may be of benefit in select patients. 
A meta-analysis assessing systemic contact dermatitis 
from nickel ingestion found that 1% of nickel-sensitive 
individuals may be expected to react to nickel found in 
a normal diet.27 However, as with any diet, adherence 
can be difficult. Thankfully, Mislankar and Zirwas28  
have developed a simple point-based system to help 
increase compliance. Additionally, a free mobile applica-
tion is now available; Nickel Navigator (http://rebelytics 
.ca/nickelnavigator.html) can be used to track daily 

FIGURE 2. A dimethylglyoxime test demonstrated release of nickel 
from 1 and 2 euro coins.
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nickel intake and may be especially convenient for 
our more tech-savvy patients. In conjunction with a  
low-nickel diet, some authors also recommend eat-
ing meals high in vitamin C or supplementation with  
vitamin C, as co-ingestion has been shown to reduce 
nickel absorption.29 

Final Interpretation
Nickel allergy remains common, found in up to 17.5% of 
patch tested patients. Despite regulation in the EU, nickel 
continues to have high prevalence of positive patch test 
reactions around the world. Nickel is not only found in 
jewelry and belt buckles but also in personal care prod-
ucts, electronics, and food. Allergen avoidance is key and 
requires knowledge of common items containing nickel 
and a low nickel diet for select patients.
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