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Abstract

Systemic contact dermatitis (SCD) traditionally refers to a skin condition where an individual who is cutaneously sensitized to an
allergen will subsequently react to that same allergen or a cross reacting allergen via a different route. It occurs to allergens
including metals, medications, and foods. The exact pathophysiology underlying this disease remains unknown, although it
appears to be mediated by type 4 hypersensitivity reactions and possibly type 3 hypersensitivity reactions. The p-I concept
(pharmacologic interaction with immunoreceptors) hypothesized that drugs are able to bind directly to a T cell receptor without
first being presented by MHC (major histocompatibility complex) molecules and without prior metabolism, which would help
explain why SCD can be seen on first exposure to medications. Nomenclature remains a challenge as SCD can be subcategorized
using terms such as ACDS (allergic contact dermatitis syndrome) and its four clinical stages, Baboon syndrome, and SDRIFE
(symmetrical drug-related intertriginous and flexural exanthema), which share many overlapping features. Food allergens may be
responsible for uncontrolled or persistent symptoms in patients with contact dermatitis who do not respond to topical avoidance.
With medications, symptoms may be induced by topical application versus systemic administration. Patch testing (PT) may be
beneficial in diagnosing SCD caused by metals and many topical medications including corticosteroids, antimicrobials (ampi-
cillin, bacitracin, erythromycin, neomycin, nystatin), NSAIDs (diclofenac, ibuprofen), anesthetics, and antihistamines
(chlorphenamine, piperazine). Current treatment options include topical steroids and oral antihistamines for symptom relief
and dietary avoidance to causative foods or metals.
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Systemic contact dermatitis (SCD) refers to a skin condition

PT Pat(.:h test o where an individual who is sensitized to an allergen via the
MHC Major l?lstocompatlblllty. c'omplex cutaneous route will subsequently react to that same allergen
SCD Systemic contact dermatitis or a cross reacting allergen via the systemic route (oral, intra-
venous, intramuscular, inhalational, transmucosal, or transcu-

taneous) [1, 2]. It can manifest as a rash at the previous site of
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their contact allergen [4]. Patients may present with systemic
symptoms as well as rash including nausea, vomiting, diar-
rhea, fever, malaise, headaches, and arthralgia [5]. SCD oc-
curs to allergens including metals (mercury, nickel), medica-
tions, and foods (Balsam of Peru) including plants and herbal
products usually within 1 to 2 days of exposure. In the 1980s,
SCD to metals and antibiotics was described as ‘“Baboon
syndrome” (BS) by Andersen et al. due to the erythematous
lesions on the buttocks, inner thighs, and axilla that resembled
the red bottomed baboon [6].

Pathophysiology

The precise mechanism underlying SCD reactions remains yet
to be clearly defined. Most of our current knowledge about the
pathophysiology of SCD is mainly based on patients sensi-
tized to the metals (mercury, nickel, and gold); thus, these
results cannot be definitively extrapolated to drug-elicited re-
actions, although the mechanisms are thought to be similar.

There are several studies supporting a type 4 hypersensi-
tivity reaction involved in the pathogenesis of SCD [7-10].
Originally, the pathologic mechanism of SCD was thought to
be similar to that of allergic contact dermatitis (ACD) [11].
After metabolism of the causative drug in the skin, a hapten-
carrier complex is processed by antigen-presenting cells and
leads to clonal expansion of T cells in the local lymph node,
which can then migrate to the skin and develop a cytotoxic
response [11]. In 2004, Jensen et al. [12] demonstrated that
patients with a history of SCD to nickel had a significantly
higher fraction of CD3+, CD4+, and CD8+ memory
(CD45RO+) T cells that contain the skin homing receptor
called cutaneous lymphocyte-associated antigen (CLA) than
non-nickel-sensitized healthy controls. In that same study,
those patients were provoked with oral nickel and were sub-
sequently found to have a decrease in blood memory T cells
(mainly the CD8+ CD45RO+ CLA+ T cells), which sug-
gested that the cells had migrated to the skin.

In 2007, Posadas et al. [13] introduced a novel mechanism
called the p-I concept (pharmacologic interaction with
immunoreceptors). The p-I concept hypothesized that drugs
are able to bind directly to a T cell receptor without first being
presented by MHC (major histocompatibility complex) mole-
cules and without prior metabolism. The p-I concept can help
explain several aspects of drug reactions including reactions
that occur on first exposure to the drug, why the reaction is
observed within only a few hours or days, and why higher
doses of medications are often associated specifically with
SCD [13].

In 2009, Lachapelle [14] proposed the term ACDS (allergic
contact dermatitis syndrome) to be used for patients with prior
cutaneous sensitization instead of SCD or BS. The four clin-
ical stages of ACDS were proposed as follows: stage 1—Ilo-
calized ACDS; stage 2—regional dissemination of ACDS via
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lymphatic vessels; stage 3A—hematogenous dissemination of
ACDS to distant sites (generalized dissemination of skin le-
sions from the primary site of application via blood vessels);
stage 3B—systemic reactivation of ACDS via ingestion, in-
halation, or injection of the allergen. Thus, drug-related
Baboon syndrome (BS) with a previous cutaneous sensitiza-
tion would be due to either stage 3A or 3B of ACDS.
However, cases of drug-related Baboon syndrome without a
previous cutaneous sensitization cannot be categorized as
stage 3A or 3B of ACDS.

In 2004, Hausermann [15] came up with the term SDRIFE
(symmetrical drug-related intertriginous and flexural exanthe-
ma), to describe systemically induced drug-related Baboon
syndrome without previous exposure. Hausermann proposed
five diagnostic criteria for SDRIFE: (1) exposure to a system-
ically administrated drug; (2) sharply demarcated erythema of
the gluteal area and/or V-shaped erythema of the inguinal/
perigenital area; (3) involvement of at least one other
intertriginous/flexural localization; (4) symmetry of affected
areas; and (5) absence of systemic symptoms and signs.

Ozkaya [16] suggested sub-classification based on the
causative agent and previous sensitization. They used the
group names: contact allergen-induced BS (excluding drugs),
contact allergenic drug-induced BS, and non-contact allergen-
ic drug-induced BS. The last group is synonymous with
SDRIFE. Miyahara et al. [17] used the term classical BS to
describe contact allergen-induced BS (excluding drugs); top-
ical drug-induced BS to describe ACDS stage 3A; systemic
drug-induced BS to describe ACDS stage 3B; and non-contact
allergenic drug-induced BS as SDRIFE (Table 1).

There is less evidence that a type 3 hypersensitivity reac-
tion (antigen-antibody complexes) is involved in the patho-
physiology in SCD although the rapid appearance of cutane-
ous symptoms after systemic administration, combined with
the identification of antibodies against the hapten-albumin
complex in the blood, supports this mechanism [18, 19].

SCD to Medications

Acral and anogenital erythemas are a commonly reported with
SCD to medications. SDRIFE has been reported in children
and adults and may have a male preponderance [20]. There is
usually a latency period of a few hours to a few days for
SDRIFE [20].

Topical Drug-Induced SCD

Drugs that have caused SCD from topical absorption include
ampicillin, corticosteroids, NSAIDs (bufexamac, diclofenac),
acetylsalicylic acid, anesthetics (cinchocaine), antibiotics
(neomycin), and ethylenediamines [1, 2].
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Table 1 SCD to drugs: various
classifications according to
authors

Lachapelle Miyahara [17] Ozkaya [16]
[14]
Drug-induced via topical ACDS stage Topical Contact allergic drug-induced
administration 3A drug-induced BS
Drug-induced via systemic ACDS stage Systemic Non-contact allergenic
administration 3B drug-induced drug-induced

Aminosalicyclic Acid

A 50-year-old male [21] developed erythematous rash on but-
tocks, anogenital area, and arms after the application of 5-
amcinosalicyclic acid foam to treat hemorrhoids. He was
patch test positive to the foam at 10% concentration in petro-
latum and his rash resolved with discontinuation of this drug.

NSAIDs

A 39-year-old female [22] who was breastfeeding developed
rash on her breast, left arm, chest, neck, and cheek after con-
tact with bufexamac topically that she was applying to her
infant child due to eczema. The patient was patch test (PT)
positive to bufexamac. A 48-year-old woman [23] presented
with an acute erythematous, maculopapular exanthem in the
anogenital area several days after applying a bufexamac-
containing ointment to the anal region. She was PT positive
to bufexamac. Due to its high risk of causing contact allergy,
in April 2010, the European Medicines Agency’s Committee
for Medicinal Products for Human Use [24] recommended
that marketing authorizations for bufexamac-containing med-
icines be revoked.

In the case of diclofenac, a 37-year-old female [25] devel-
oped rash at application site on her knees along with a gener-
alized rash, fever, malaise, and facial swelling. She had been
prescribed both topical and oral diclofenac for knee pain and
within 24 h developed these symptoms. Skin biopsies were
obtained from the rash on her knees (spongiosis with
intraepidermal vesicles perivascular lymphocytic and eosino-
philic infiltrate) and generalized rash (spongiosis, lymphocyt-
ic exocytosis, and interface dermatitis with superficial dermal
edema and perivascular lymphocytic infiltration) but PT was
declined by the patient.

Edetate Disodium

Edetate disodium is the salt of ethylenediaminetetracectic acid
(EDTA) and is widely used in preservatives, antioxidants, and
medications of the eyes and nose. A recent case report pre-
sents a 76-year-old man [26] with history of episodic erythem-
atous eruption occurring primarily over the buttocks for
9 months and lasting 1 week before desquamating almost
always associated with use of azelastine nasal spray. Patch

testing was negative to azelastine nasal spray, pure azelastine
(0.1 to 10%) in both petrolatum and aqueous solutions. The
patient developed symptoms within 12 h of placement of the
patch with edetate disodium 1% when allergens were patch
tested individually.

Topical Clioquinol/Hydrocortisone
Combination Cream

Clioquinol is a hydroxyquinoline used to treat fungal or para-
sitic infections. A 3-year-old female was prescribed topical
clioquinol/hydrocortisone combination cream [27] for use to
the vaginal area due to a complaint of urogential burning.
After 2 days of use, she developed a painful, erythematous,
eruption around her neck which spread to involve her bilateral
axillae, antecubital fossae, groin, and perioral area. PT was not
performed as her parents declined.

Topical Anesthetics

Cinchocaine is a topical anesthetic of the amide class, fre-
quently used in health care preparations. A 43-year-old wom-
an [28] developed an intertriginous exanthema 3 days after
anal application of Nupercainal®, a cinchocaine cream for
hemorrhoids. The patient was advised to stop the drug and
was treated with systemic corticosteroids. Patch tests were
positive (3+) to cinchocaine 5% and other topical anesthetics.
A 62-year-old woman [29] presented with erythematous rash
of the face, axillae, elbow flexures, and inner thighs, after
several days of application of DoloPosterine® (active ingre-
dient is cinchocaine) ointment to the perianal skin and rectal
mucosa for hemorrhoids. Lesions cleared with oral predniso-
lone and drug discontinuation. She was PT positive to the
commercial drug and cinhocaine.

Systemic Drug-Induced SCD
Medications taken orally or IV which have induced SCD in-

clude ethylenediamine, neomycin, nystatin, erythromycin,
and corticosteroids.
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Gold

Aside from its use in jewelry, gold can be ingested via medi-
cations and has been used in dentistry materials. A 76-year-old
female with history of earlobe swelling with gold earrings
developed a pruritic generalized vesicular eruption associated
with malaise and low-grade temperature. The patient was PT
positive to gold sodium thiosulfate on day 3 (3+ positive). The
patient had been ingesting a homeopathic medication named
Aurocard® which contained gold. Upon stopping the medica-
tion, her eczema cleared within 4 weeks and the patient
remained asymptomatic 5 months later [30]. In a 52-year-old
female [31] with a history of delayed positive PT to gold, an
intramuscular introduction of gold as therapy for rheumatoid
arthritis led to reactivation of her previously positive PT.

Corticosteroids (CS)

Although rare [32], reactions to systemic corticosteroids (CS)
do occur even in patients without a history of previous cuta-
neous exposure. A current chemical classification for CS is
split into three groups based on a plane structural analysis of
the CS [33]. Group I includes CS without methyl group on
carbon (C) 16 and without a diol on C16-C17; group II in-
cludes CS without methyl group on carbon 16 but with a diol
on C16-C17; and group III includes CS with methyl group on
carbon 16. As there are only few cross-reactions between
these groups, finding an alternative topical CS is often not
difficult because a patient allergic to a group I CS can theoret-
ically tolerate a topical CS belonging to groups II or III
Barbard and Waton [34] looked at 79 cases of reactions to
systemic CS previously published and applied the above clas-
sification by Baeck. They found that 57 patients (72%) had a
negative PT to a CS within the same group that they were
sensitized too. They thus proposed in patients with a history
of reactions to a systemic CS and negative skin tests, to obtain
PT to CS, even if these CS belong to the same group of those
responsible for the initial adverse reaction. Of note, PT to CS
should be read at 48 h, 72-96 h, and 7-10 days, since a late
positive result may occur.

Reactions to CS have included deflazacort which is a cor-
ticosteroid drug approved to treat Duchenne muscular dystro-
phy; in the literature, both delayed and acute type reactions in
a small group of patients have been noted [35, 36]. A 50-year-
old female [37] with history of allergic rhinitis and rash to
previous administrations of CS was positive to
betamethasone, dexamethasone, prednisolone, and methyl-
prednisolone via skin prick, intradermal testing (either imme-
diate or delayed reading), and/or PT. She developed a sym-
metric, erythematous maculopapular rash in her gluteal,
perianal, intertriginous, and flexural areas 12 h after oral
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challenge to betamethasone. She had positive challenges as
well to dexamethasone, hydrocortisone, and cloprednol.

Antibiotics

Neomyecin is the 4th most common positive allergen on PT in
North America [38]; it is highly cross-reactive with
gentamycin, tobramycin, and streptomycin. Patients who be-
come sensitized through the skin, likely due to its frequent
inclusion in over-the-counter topical antibiotic preparations,
may react to orally administered aminoglycosides [39]. A
74-year-old female [40] developed widespread rash within a
few days after knee replacement with gentamicin impregnated
bone cement which lasted a few weeks. She was PT positive
to gentamicin but not metals suggesting that the antibiotic was
the culprit; a possible explanation for the resolution of the rash
spontaneously was that the drug releases maximum amounts
initially and then decreases over time.

A 28-year-old man [41] developed an erythematous prurit-
ic eruption affecting his inner thighs, buttocks, and axillae
8 days after starting amoxicillin for an upper respiratory infec-
tion. The eruption resolved completely after 1 week without
any therapy. Patch testing to amoxicillin (5, 10 and 30% in
petrolatum and in water) was negative. Similarly, a 35-year-
old male [41] also developed an erythematous eruption on his
inner thighs and buttocks 4 days after he was started on amox-
icillin and clavulanic acid (Augmentin®) for a periodontal
abscess. The rash resolved once the patient was switched to
an alternative antibiotic.

Other implicated antibiotics include the cephalosporins
(cephalexin and cefuroxime) [15, 41] erythromycin [42], and
clindamycin [43].

Antihistamines

Patients sensitized to ethylenediamine who ingest oral antihis-
tamines of the same class may develop symptoms.
Hydroxyzine is a piperazine derivative that is structurally sim-
ilar to ethylenediamine. A 48-year-old female [44] developed
a red, scaly rash on her trunk and extremities after ingesting
oral hydroxyzine. Patch testing revealed 3+ positive to
ethylenediamine; with reintroduction of the drug on consecu-
tive nights, the rash recurred. Another female patient [45]
developed widespread rash after the use of a topical agent
containing ethylenediamine and oral ingestion of cetirizine
and levocetrizine (second-generation piperazines); she was
PT positive to ethylenediamine and the rash resolved after
discontinuation of the antihistamines.

Aminophylline (a combination of theophylline and
ethylenediamine) produced an erythematous rash in the but-
tocks, groin, neck, and axilla in a 66-year-old female [46]
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given the medication intravenously for a COPD exacerbation
and in a 68-year-old female [47] prescribed oral aminophyl-
line for COPD who developed a rash on her left scapular
region, trunk and thighs-patch testing was positive to
ethylenediamine in both patients.

NSAIDs

A 60-year-old male [41] patient presented with an erythema-
tous, purpuric, eruption located on the inguinal and axillary
regions and the buttocks. He had ingested naproxen tablets for
low back pain the day prior. Upon stopping the drug, there
was a rapid improvement within a few days and complete
resolution within 1 week without any other therapy. PT to
naproxen (1, 2, 5, 10, and 20% concentrations) was negative
at 48, 72, and 96 h.

SCD to metals

Nickel is the most common PT allergen [38], and exposure
includes coins, jewelry, tools, clothing, utensils, nickel-plated
objects (phones, lab tops), and food. Canned foods, cocoa,
chocolate, soy, legumes, herring, salmon, shellfish, cashews,
and mackerel are examples of foods with high nickel content
[48]. Sensitization to nickel likely also occurs via ear [49] and
body piercings. In Europe after the institution of EU Nickel
Directive, the prevalence of nickel allergy decreased in Danish
young women [50].

Mercury

Classically, SCD (contact non-drug induced) was reported in
patients sensitized to mercury. These patients had previous
sensitization topically via the use of mercurochrome from its
placement in antiseptics and thimerosal in ophthalmic prepa-
rations and vaccines. Symptoms would then occur via inhala-
tion of evaporated mercury from a broken thermometer or
ingestion of mercury from dental fillings or medications
[17]. Overall, use of mercury has declined due to its toxicity
but it is still found in the production of chlorine and caustic
soda, thermometers, certain cosmetics (mascara), and foods
(seafood) [51]. SCD from mercury tends to occur in both
sexes at any age and is predominantly reported from
European countries and Japan [17, 52, 53].

Zinc

Although uncommon, there are reported cases of SCD to zinc.
Zinc is utilized in dental work, in industry (paints, alloys),
batteries, and as anti-corrosive agent [51]. A 61-year-old male
[54] presenting with generalized vesicular rash was PT

positive to zinc chloride (2+). The patient’s dermatitis im-
proved with replacement to zinc free fillings. In another case
report [55], a 37-year-old Japanese male with 1-year history of
pruritic widespread skin eruptions had dental fillings 3 months
prior to onset of rash. He was PT positive to zinc (1+) and had
a positive lymphocyte stimulation test to zinc. Overall remov-
al of the zinc containing fillings leads to improvement of the
rash with brief flare ups associated with each procedure.

Nickel

A 15-year-old female who developed an erythematous derma-
titis on face, neck, scalp, arms, and wrists 40 days after place-
ment of orthodontic appliances [56] was found to be PT pos-
itive to nickel (2+). Removal of the appliances led to resolu-
tion of symptoms within 6 months and sustained symptom
free interval after 2 years.

Food Induced

Balsam of Peru (BOP), known for its presence in fragrance
[57], as well as a sweetening agent in a number of cinnamates,
and vanillins, has been recognized as a common dietary cause
of SCD [58]. It is a resin also used in the medicinal and phar-
macologic industries due to antiseptic properties [51]. BOP is
found commonly in many foods/drinks including the follow-
ing: citrus fruits; spices such as cinnamon; condiments such as
ketchup; pickles; drinks such as wine, beer, and gin; choco-
late; ice cream; tomatoes; and Cola or other spiced soft drinks.
Even patients with a positive PT to fragrance mix but negative
to BOP can still experience SCD from these types of foods/
flavoring agents [4].

Aspartame a commonly used artificial sweetener that is
converted in the liver to formaldehyde has been implicated
in SCD [59]. It can be found in chewable vitamins, diet drinks,
and low-calorie foods [60]. Matiz and Jacob [61] reported a
case of an 11-year-old boy with SCD (generalized erythema
and eyelid dermatitis) who improved with discontinuation of
his Montelukast (Singulair™, Merck&Co., Inc., Whitehouse
Station, NJ) chewable tablets (contained aspartame).
Interestingly, the vast majority of formaldehyde-allergic pa-
tients are not symptomatic, as it requires an enormous amount
of daily aspartame consumption before formaldehyde begins
to accumulate. Thus, only patients with positive PT to form-
aldehyde that do not clear with topical avoidance should be
counseled to avoid aspartame [51].

Sorbic acid, commonly used in toothpaste, has classically
been implicated in perioral contact dermatitis and recently in
SCD manifesting as vesicular eczema [62]. It is also found in
foods such as strawberries, prunes, and cheese [63] and is
chemically identical to potassium sorbate used to keep items
fresh [4]. Thus, potassium sorbate should also be avoided in
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patients allergic to sorbic acid. A sorbic acid avoidance diet
has been proposed [64].

Garlic has been demonstrated to cause a chronic vesicular
hand eczema [65]. It is believed to cross react with BOP;
therefore, garlic diet removal has been suggested in the BOP
free diet [66].

Propolis A resin produced by honeybees, it can be found in
cosmetic products, syrups, lozenges, and tablets, and has been
implicated in several cases of ACD; its main sensitizers are 3-
methyl-2-butenyl caffeate, and phenylethyl caffeate [S51]. In
2011, a case was reported of a 36-year-old female patient
who ingested propolis syrup as a holistic health therapy, and
subsequently developed papules and patches on the face,
neck, arms, and abdomen [67].

Propylene Glycol Recently named the American Contact
Dermatitis Society’s Allergen of the Year for 2018 [68], pro-
pylene glycol is commonly used as a thickening agent in foods
such as dressings, snacks, baked goods, and beverages [69].
Propylene glycol is also used in medicaments and personal
products such as cosmetics and fragrances due to its properties
as a solvent, vehicle, and emulsifier [70]. It has been reported
to cause pruritic eczematous plaques on the face, neck, and
hand [70].

Chamomile: Many individuals drink Chamomile tea regu-
larly as it is believed to have beneficial effects including anti-
inflammatory and antispasmodic effect. It is also applied top-
ically for healing ulcers, wounds, and eczema. Chamomile tea
has previously been reported as causing SCD via topical use
[71] as well as oral use [72]. In 2003, a case of a 22-year-old
female with relapsing episodes of facial eczema, secondary to
chamomile tea, was reported [73] (Table 2).

Diagnosis

SCD has a broad spectrum of differential diagnoses ranging
from infections to bullous diseases. Allergic and irritant con-
tact dermatitis should be ruled out on the basis of the clinical
presentation and the patient’s history.

Patch Testing to Drugs

Certain medications are currently commercially available for
PT facilitating easy administration and include corticoste-
roids, antimicrobials (ampicillin, bacitracin, erythromycin,
neomycin, nystatin), NSAIDs (diclofenac, ibuprofen), anes-
thetics, and antihistamines (chlorphenamine, piperazine).
Other drugs can be tested as follows: pure drugs at a 10%
dilution in petrolatum and 10% dilution in alcohol [74].
Medications in their commercialized form should have their
coating removed and be ground to a fine powder which can be
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tested as is, as well as incorporated at 30% in white petrolatum
and diluted to 30% in water [74]. Guidelines for PT to
medication-induced reactions come from both the European
Society of Contact Dermatitis (ESCD) [74] and the European
Network on Drug Allergy (ENDA) [75]. The ESCD recom-
mends waiting 6 weeks to 6 months after healing of the ad-
verse drug reaction before PT, while the ENDA advises a wait
time of 3 weeks to 3 months. The ESCD recommends reading
the drug PT at 20 min, day 4 and if negative on day 4, a day 7
reading is also suggested. In contrast, the ENDA recommends
readings on day 2 and on day 3 or 4 only. Overall PT for drugs
has yielded conflicting results, as some patients with negative
PT have had a positive oral challenge [15].

Treatment

Overall, SCD is a benign process. Skin eruptions tend to re-
solve with desquamation after a few weeks once the culprit
has been stopped. Post-inflammatory hyperpigmentation has
not been reported [17]. Treatment is aimed at symptomatic
relief with oral antihistamines and topical corticosteroids.
More severe cases may require a brief course of systemic
corticosteroid therapy.

For Nickel Allergy

Therapy for nickel allergy is aimed at addressing topical
avoidance, ingestion of low nickel diets (LND), and legisla-
tive change here in the USA to decrease nickel release of
products coming to contact with the skin.

As nickel is very common place in foods, it is easily
ingested in amounts that can cause symptoms in allergic pa-
tients. Options include the LND with or without chelation
therapy. Foods rich in nickel include shellfish/seafood (tuna,
herring, salmon, and mackerel), chocolate, legumes, grains
(oats), nuts (almonds), and canned foods [48]. Foods (onion,
garlic) and drinks (tea and coffee) should be ingested in mod-
eration only [48]. Topical routes of nickel exposure include
jewelry, coins, tools, and electronics including cell phones/lab
tops.

Chelation therapy with disulfiram or tetraethyl thiuram di-
sulfide causes chelation of nickel from the body tissue with
excretion via urine mostly but also bile and sweat. In a small
study of nickel allergic patients with vesicular hand eczema
treated with LND and disulfiram or normal diet with placebo
[76], hand eczema healed in almost all patients (10/11) on the
LND with disulfiram. The addition of disulfiram with initia-
tion of the low nickel diet increases the efficacy to as high as
90%, with two patients healing completely and eight patients
with considerable improvement on 8 weeks of 100 mg twice
daily of disulfiram [77]. Adverse effects to disulfiram can
include hepatotoxicity, peripheral neuropathy, and optic
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Table 2 SCD to foods, metals,
and drugs: causative agents

Topical non-drug induced SCD

Topical drug-induced SCD  Systemic drug-induced SCD

Foods Aspartame
Balsam of Peru

Compositae Plants

(chamomile, Echinacea)

Garlic
Propylene glycol

Propolis
Chromate

Cobalt
Gold
Mercury
Nickel
Zinc

Metals

Medications

Gold
Mercury

Aminosalicyclic acid Amoxicillin

Ampicillin Cephalosporins
Anesthetics Corticosteroids
(benzocaine, cinchocaine) Erythromycin
Bufexamac Estrogen
Diclofenac Ethylenediamine
Hydroxyquinoline Gentamycin
Neomycin
Nystatin

neuritis; less severe symptoms include an initial flare of the
dermatitis, headache, metallic taste in the mouth, and muscle
aches. Patients must not drink any alcohol while on this drug.
The response rates to LND without chelation therapy are
somewhat lower than LND with chelation therapy (range from
40 to 78%) and include success in children as well as adult
patients [2, 61, 78]; however, in practice, LND and topical
avoidance without chelation therapy is advised first as risks
are negligible in comparison to disulfiram.

Strategies to attempt improving adherence to LND include
a more recently proposed simplified point-based diet for pa-
tients to follow; foods are scored from 0 to 10 with 0

Table 3  Low chromium diet [82]

signifying less than 1 pg of nickel per serving and 10 with
> 100 mcg of nickel per serving [79]. Adult patients are
instructed to consume 15 points or less a day (150 mcg of
nickel) while children are advised to consume no more than
10 points a day (100 mcg of nickel).

Other measures related to food and cooking include
avoiding canned foods, using stainless steel cookware (ce-
ramics or glass can be used as alternatives) especially with
acidic foods, running tap water for a few seconds prior to
using for washing, drinking, or cooking to flush out nickel
from pipes, and eating iron rich foods as it competes with
nickel for absorption [48, 80].

Sharma guidelines for following a low chromium diet

1. Avoid foods that are high in chromium content such as potatoes, whole
grains, legumes, yeast, nuts, and black pepper. Avoid all canned food

2. Avoid drinks containing chromium and dietary supplements like
chromium picolinate, chromium polynicotinate, chromium chloride, and
chromium-enriched yeast.

3. Acidic food should not be cooked in stainless steel as the acids may lead
to the dissociation of chromium, thus increasing the chromium content
of the food. Instead, consider using aluminum products.

4. Meat typically contains higher concentrations of chromium compared to
plant based foods.

5. Simple sugars are low in chromium and also increase chromium
excretion from the body through usrine.

. Low chromium foods include cereals, flour, refined sugars and milk are

low in chromium.

. Most vegetables are low in chromium and can be regularly consumed.

Potatoes, garlic and tomatoes tend to have higher levels of chromium and
should be used in moderation.

. Fresh fruits are generally low in chromium except for grapes, oranges,

apples, bananas, which should be consumed in moderation.

. Tea and coffee are better avoided or consumed in moderation.

10. Hard tap water contains high amount of chromium and should be

avoided.
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An initiative similar to the EU directive for low nick-
el content has been endorsed by national allergy and
dermatology societies (ACAAI, AAAAI, ACDS) and
currently a voluntary standard has been endorsed by
the American Society for Testing and Materials
(F2923-11) for children’s jewelry with poor compliance
from industry.

Other Dietary Avoidance

BOP: As noted above, BOP is chemically related to
fragrances and is considered a marker for fragrance al-
lergy. For some patients allergic to BOP, external avoid-
ance of fragrance is not enough to eliminate their der-
matitis. A diet avoiding foods containing allergens relat-
ed to BOP demonstrated significant improvement [81];
however, this study was limited by a small sample size.
The BOP elimination diet is challenging as many of the
commonly consumed foods/drinks, mentioned in section
titled “Food Induced,” must be avoided.

Chromium: A low chromate diet is similarly chal-
lenging given its prevalence in many dietary items,
and the fact that it is an essential element required for
normal carbohydrate and lipid metabolism. The careful
selection of food with relatively low concentration can
bring a reduction in the total dietary intake of chromium
per day. In 2009, Sharma [82] recommended a set of
nine guidelines when preparing a low chromium diet,
listed below in Table 3.

Adapted from: Sharma AD. Low chromate diet in derma-
tology. Indian J Dermatol. 2009;54(3):293-295.

Cobalt In 2008, Stuckert and Nedorost [83] proposed
that a low-cobalt-diet reduced dyshidrotic eczema flares
in cobalt allergic patients. They recommended a point-
based diet that would help patients limit cobalt ingestion
to <12 g per day, a level below that which will cause
a flare in most patients.

Propylene Glycol In 2012, Scheman et al. [64] outlined a pro-
pylene glycol avoidance diet, by avoiding foods in categories
including drinks, break products, breakfast foods, dessert/
snack foods, fast foods, seafood, meat products, dairy prod-
ucts, prepared meals, and soups and providing alternatives.

Aspartame The artificial sweetener that metabolizes to formic
acid (formaldehyde derivative) is found in numerous food
products. In the paper by Scheman et al. [64], an aspartame
avoidance diet was outlined. In addition to being used in many
foods, it is also found in OTC medicines including
Metamucil® fiber laxative and flavored supplements.

@ Springer

Conclusions

Systemic contact dermatitis is rare but should be considered in
special populations; it is seen in context of reactions to foods,
metals, and medications. The exact pathophysiology underly-
ing this disease remains unknown, although it appears to be
mediated by a type 4 hypersensitivity reaction and possibly a
type 3 hypersensitivity reaction. More recently, the p-I con-
cept has been thought to explain why SCD can be seen on first
exposure to medications.

Patch testing remains the gold standard for diagnosis. The
mainstay of treatment is avoidance of the medication, or die-
tary avoidance of the allergen (metal or food). Future studies
are needed to further clarify underlying pathophysiology and
to evaluate efficacy of food avoidance diets.
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