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Abstract

Systemic contact dermatitis (SCD) is a generalized reactivation of type IV hypersensitivity skin diseases in individuals with
previous sensitization after a contact allergen is administered systemically. Patients with SCD may consider their dermatitis
unpredictable and recalcitrant since the causative allergens are difficult to find. If a patient has a pattern of dermatitis sug-
gestive of SCD but fails to improve with conventional treatment, SCD should be taken into consideration. If doctors are not
familiar with the presentations of SCD and the possible routes of allergen sensitization and exposure, the diagnosis of SCD
may be delayed. In this work, we summarized all of the routes through which allergens can enter the body and cause SCD,
including oral intake, local contact (through skin, inhalation, nasal spray and anal application), implants, and other iatrogenic
or invasive routes (intravenous, intramuscular, intraarticular, and intravesicular). This will provide a comprehensive reference

for the clinicians to identify the culprit of SCD.
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Introduction

Systemic contact dermatitis (SCD) is a generalized reacti-
vation of skin diseases in individuals with skin sensitiza-
tion after a contact allergen is administered systemically
[1-3]. In SCD, allergens spread hematogenously. Com-
pared with contact dermatitis, the prevalence of SCD
is very low. SCD has several clinical reaction patterns,
including flare-up of previous exposure sites (previous
dermatitis or patch test sites), vesicular hand dermatitis,
flexural dermatitis, Baboon syndrome (BS), exfoliative
erythema, vasculitis-like lesions, and widespread macu-
lopapular dermatitis [1, 4—6]. In addition, cases of SCD
presenting as acute generalized exanthematous pustulosis
(AGEP) [7] or palmoplantar pustulosis have been reported
[8, 9]. Systemic symptoms, including headaches, nausea,
vomiting, fever, malaise, arthralgia, and diarrhea, may be
present [1, 4, 10].

SCD was thought to be a type IV hypersensitivity
reaction, and the pathogenetic mechanism of SCD was
similar to that of local contact dermatitis [1]. The aller-
gens are taken up in the skin by antigen-presenting cells,
which then migrate to local lymph nodes and stimulate
the proliferation of T cells. After that, the effector T
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lymphocytes return to the skin and cause skin damage
[11] In SCD, different from contact dermatitis, allergens
spread hematogenously rather than stay in the local skin.
In patients with SCD, the memory T lymphocytes circu-
lating in the blood encounter allergens and then migrate
to the skin [12]. The characteristic affected skin areas of
baboon syndrome were areas with abundant sweat glands.
Therefore, it was suggested that allergens were discharged
through sweat glands and then caused the local dermatitis
[13]. In some cases, type III [14] and type I hypersensitiv-
ity [15] reactions were also suggested to be involved, but
the evidence was limited.

Patients with SCD may consider their dermatitis unpre-
dictable since the causative allergens are difficult to find. If
a patient has a pattern of dermatitis suggestive of SCD but
fails to improve with conventional treatment, SCD should
be taken into consideration. A detailed medical history
should be taken, focusing on possible routes of allergen
entry (Fig. 1). Occasionally, the allergens can enter the body
and cause SCD through more than one route [16, 17]. Patch
test to suspicious allergens should be performed. The timely
recognition of SCD is critical to preventing more severe
symptoms.

In this work, we summarized all of the routes through
which allergens can enter the body and cause SCD,
including oral intake, implants, and other iatrogenic or
invasive routes (intravenous, intramuscular, intraarticular
and intravesicular) and local contact (through skin, inha-
lation, nasal spray and anal application) (Fig. 1).

Fig. 1 Routes of allergen entry

Noninvasive routes
(Natural routes)

Invasive routes
(medical procedures)
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The Routes of Allergen Entry
Oral Intake

Ingestion is an important route of allergen entry. How-
ever, systemic contact dermatitis caused by ingestion is
probably underrecognized. Patients often fail to realize
that the food contains contact allergens. Oral routes can
occur with food, supplements, oral medications, and other
ingested materials (Fig. 2).

Food

Botanicals The representing allergens that are extensively
reported are balsam of Peru (BOP), garlic, propolis, com-
positae, and cashew nuts. BOP, a natural extract from the
Myroxylon pereirae tree, is a common flavor in many food
and drinks [16]. It has been extensively reported as a cause
of SCD [18]. Dietary avoidance of BOP significantly benefits
patients at risk for SCD [16, 19]. Garlic has been implicated
in several cases of SCD, manifesting as a chronic vesicular
hand eczema [20] or generalized skin eruption [21]. Propolis
has been reported to cause eruptions of SCD in several cases
via oral intake of propolis capsules or propolis syrup [22,
23]. Compositae has been recognized as a dietary cause of
SCD via drinking chamomile tea or intake of other prod-
ucts of the Compositae family [24-28]. Contact sensitization
via exposure to Rhus lacquer polished furniture is relatively
common in east Asia [29]. The chief antigenic component
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in Rhus is urushiol [29]. SCD occurrence after oral intake of
rhus-related foods (such as Rhus Chicken) [30, 31] or herbal
remedies [32, 33] has been frequently reported. Exposure to
cashew nuts may elicit generalized skin eruptions in poison
ivy—sensitized patients [34, 35]. Both rhus and cashew nuts
belong to the Anacardiaceae family and share similar aller-
gens that cross-react immunologically [35]. Consumption
of other plants, such as mango flesh [36] and raw shiitake
mushroom [37], has also been reported to elicit SCD.

Food Additives/Ingredients Propylene glycol, sorbic acid/
sorbates, and aspartame are examples of food ingredients
that cause SCD [38]. Aspartame is a popular artificial sweet-
ener. It is metabolized into formaldehyde in the body and
thus may cause SCD in formaldehyde-sensitive patients [39].
Propylene glycol, named the American Contact Dermati-
tis Society’s Allergen of the Year for 2018, is widely used
in food and cosmetics [1, 38, 40]. A meal containing PG
would cause flares of contact dermatitis in a patient who
was allergic to PG [41]. Sorbic acid is present naturally in
some fruits and is also used as a preservative in foods or
other products [38, 42]. Patients can become sensitized to
sorbic acid through cutaneous use of creams and developed
generalized eczema through oral intake of sorbic-containing
foods such as cranberries, strawberries, margarine, currants
and prunes [42, 43]. Food avoidance for SCD caused by the

aforementioned food additives has been proposed in several
articles [1, 3, 16, 38]. Oral administration of small amounts
of butylated hydroxyanisole and butylated hydroxytoluene,
used as antioxidants in food, can elicit acute flares of vesicu-
lar eczema of the fingers [44].

Trace Metal Elements Elemental metal in food and water
are important causes of SCD in a dose-dependent manner.
Elemental metals, such as nickel, cobalt, chromium, and
zinc, are ubiquitous in many foods, but patients suffering
from metal induced SCD may be unaware that metals in
food can be the cause of their often recalcitrant dermatitis.
Nickel is considered the most common ingestible contact
allergen [3]. Foods that contained high level of elemental
metals are reviewed in several articles [1, 3, 16]. A 46-year-
old woman presented with an 8-month history of foot der-
matitis after taking flaxseed supplements in the preceding
months [45]. Patch testing revealed positive reactions to
nickel and cobalt, both of which are contained in flaxseed
in high quantities. The dermatitis resolved completely after
she avoided foods that contained high levels of nickel and/
or cobalt, especially flaxseed [45]. Similarly, a meal con-
taining cobalt and/or palladium caused recurrent eczema-
tous lesions in a 26-year-old woman, who had a positive
patch test result to cobalt and palladium [46]. A 14-year-
old boy developed recurrent disseminated dermatitis 1 day
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Fig. 3 Iatrogenic invasive routes
causing SCD. The blue blocks
represent the implants reported
to cause SCD. The red blocks
represent other iatrogenic inva-
sive routes that may cause SCD
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following ingestion of a chocolate-containing diet, and his
patch test showed positive reactions to nickel [47]. Low-
nickel, low-cobalt, low-chromium, or low-zinc diets are
effective ways to treat SCD in nickel, cobalt, chromium,
or zinc-sensitized individuals [3, 16, 48, 49].

Food Packaging The packaging of food may also be an
unrecognized source of allergens. Canned food contains
high levels of nickel due to the packaging [16]. Thus, it is
recommended that canned food be avoided in nickel-allergic
patients.

Others Since breast milk is affected by the diet of the
mother, contact allergens transferred into the milk can cause
SCD in an allergic infant. In one case report, an infant suf-
fering from pompholyx for several months was found to be
allergic to chromium. His mother consumed large quanti-
ties of high-chromium-containing chocolate and cocoa daily
[50]. Similarly, as early as 60 years ago, it was reported that
penicillin, which was fed to cows, was secreted in cow’s milk
and led to a dermatitis of the face and arms of a 54-year-old
man [51].

Medicaments

Dozens of oral drugs have been reported to cause SCD
[1, 40, 52, 53]. These include antibiotics and antifungals,
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anesthetics, corticosteroids, non-steroidal anti-inflammatory
drugs (NSAIDs), biological agents, antineoplastic drugs,
radiocontrast, psychopharmaceuticals, and others [1, 40,
52-54]. Many cases of SCD present as BS or symmetrical
drug-related intertriginous and flexural exanthema (SDRIFE)
[55]. The drugs which have been reported to cause SCD are
listed in Table 1.

Metals contained in some medicaments can cause SCD.
A gold-allergic patient developed a macular and popular
eruption after treatment with an oral homeopathic medica-
tion, Aurocard [56]. Mercury is a quite common cause of
Baboon syndrome. Mercurial in a lozenge for pharyngitis
caused an acute itchy exanthem in an 8-year-old boy who
has a history of mercurial allergy [57]. A patient allergic
to dichromate developed severe exacerbations of eczema
after taking a homeopathic drug containing chromium [58].

Similarly to food additives, drugs additives can also
cause SCD in sensitized patients. In a case reported by
Matiz and Jacob [16], generalized erythema and eyelid der-
matitis of an 11-year-old boy improved with discontinuation
of his Montelukast chewable tablets. He was not contact
sensitized to montelukast, but to the aspartame contained
in the chewable tablets [16].

Others

Supplements Components in nutritional supplements are also
sources of allergens that cause SCD. Chromium picolinate
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Table 1 The comparison of routes and allergens that cause systemic contact dermatitis

Oral intake/Ingestion

Food Oral drugs Others
i Flaxseed[45], Chocolate[136] Coins [63] [5,91,94,99, [102-105] [114,117-119]
101]
T Mother's milk [50] 58] Supplements [59-61] [94,95,98]  [107]
[46], Flaxseed [45] Vitamin B12[62]  [5, 91, 96,97, [102]
@ 99]
r:] Lozenge [57] 165] 103, 110]
2 zi 149 8, 66, 109]
= Titanium 192 [111,112]
Gol [56]
P T [46] 1]

bdenum [108]

Anesthetics Codeine[137]

Antibiotics and  Penicilln in milk [51] Amoxicillin[6]

antifungals Ampicillin[138]
Clindamycin [139]
Erythromycin [140]
Isoniazid [141]

Gentamicin [93]

Metronidazole [139]
Miconazole [142]
Nystatin[143]
Neomycin [4, 144]
Roxithromycin [145]
Terbinafine [146]
Betamethasone [148]
Cloprednol [148]
Deflazacort [71, 148]
Dexamethasone[71, 148, 149]
Hydrocortisone[71, 148]
Methylprednisolone[126, 148]
Prednisolone[71, 148]
NSAIDs Methyl salicylate[150]
Diclofenac [151]

Corticosteroids

Allergen
Medicaments

Biological agents
Antineoplastic

Psychopharmace Risperidone [155]

uticals Phenobarbital [156]
Loflazepate ethyl [157]
Clobazam [158]

Others Amlexanox [17]
Hydroxyurea [159]
Cimetidine [160]
Methoxypsoralen [161]
Pseudoephedrine [162, 163]
Disulfiram [164]
Valacyclovir [165]
Vitamin B [166]

BOP 118, 19]
Garlic 120, 21]
Propolis [22, 23]

2 Compositae  [24-28]

E Rhusrelated  [30-33]
cashew nuts  [34, 35]
others. Mango flesh [36]
Mushroom [37]
Propylene glycol [41]
Sorbic acid

[38, 42, 43]
Formaldehyde [39] Montelukast [16]
[15]
[116]

jum
antioxidants _ Butylated hydroxyanisole [44]

[59] and chromium chloride in multivitamin tablets [60] or
in syrup [61] can trigger generalized dermatitis in individuals
who were allergic to chromium. Vitamin B12 supplement, of
which cobalt is an essential element, resulted in pigmented
systemic contact dermatitis in a 55-year-old female [62].

Theoretically, any foreign objects swallowed can cause
SCD in individuals who are allergic to the allergens in
the item. There was an interesting case report in which a
nickel-allergic patient suffered a pompholyx-like dermati-
tis on her hands and arms only 24 h after she swallowed a
nickel-containing coin [63]. A similar case of nickel der-
matitis after coin ingestion was reported in an 8-year-old
girl [64]. A 41-year-old female who accidently ingested a
tiny amount of mercury from thermometer developed typical
dermatitis of Baboon syndrome. Patch test results at day 4
showed + +reactions to mercury [65].

Local Contact

Skin and Mucosa

Typically, skin contact with allergens only causes local
contact dermatitis in sensitized patients. In rare cases, the

trace amount of allergen absorbed by skin is enough to
elicit a systemic eruption. For example, the phenomenon

Routes
Gther invasive routes
LV. M. Intraarticular Others Skin
Cannulas [130, 131], Leather, Razor[16]
Dialysis system [132]

Local col
Inhalation Intrarectal

Acupuncture [15]
Acupuncture [15] - Leather(16]

Welding fumes [73, 74]
Hard-metal work [75]

Thermometer[13]  [76]

(133

1UD [9, 120-125]

Cinchocaine[81-83],
Tetracaine [84, 85]
Amoxicillin [147] Ampicillin in middle Gentamicin [10]
ear [135] Erythromycin [70]
Metronidazole
suppository [72]

[126] Hydrocortisone [71] Budesonide [78, 79]
[126] hasone Methylprednisolone budesonide [71]
Hydrocortisone [126]  [7, 126] [126]

Triamcinolone

acetonide [126]

Bufexamac [69] Bufexamac [67]
5-ASA [86]
Cetuximab [152]
IVIG [153]
Fluorouracil [154] Intravesicular

mitomycin [134]

EDTA [127-129]
Radiocontrast media

Estradiol [168]
Resorcinol [67]

(lomeprol, lopromide) Vitamin B [166]

167
Perfumes [16]

P. hysterophorus [77]

Nasal spray [80]

in which a patient’s previous lesions flares dramatically
during patch testing is evidence of skin contact—induced
SCD [10, 24, 66, 67]. Skin contact with leather goods,
which contain nickel and/or cobalt, can elicit generalized
dermatitis in some people [16]. A teenager starting to use
razor presented with eczematoid plaques on thighs and
trunk. Patch test indicated that nickel in the razor was the
cause [16].

Local use of skin cream, which contained drugs such
as hydrocortisone, budesonide, bufexamac, gentamicin,
or erythromycin, has been reported to cause SCD in sev-
eral patients [10, 68—71]. When the skin is wounded, it is
possible that allergens get into the body more easily [10].

Contact with vagina mucosa can elicit SCD. Metronida-
zole suppository was reported to induce SDRIFE in a patient
[72].

Inhalation and Nasal Spray
Allergen entry through respiratory tract is also a rare and
unusual cause of SCD. The routes include inhalation and

nasal spray.

Metals Inhalation of chromium from welding fumes [73,
74] or cobalt from hard-metal work [75] caused generalized

@ Springer



Clinical Reviews in Allergy & Immunology

eczematous eruption in several cases. An accident inhala-
tion of mercury elicited Baboon syndrome in a 25-year-old
man [76]. Inhalation of mercury spillage from a broken mer-
cury therometer elicited Baboon syndrome in a 31-year-old
woman [13].

Botanicals BOP, as a common component in perfumes, can
also cause SCD through inhalation [16]. A 35-year-old male
suffering a widespread rash with summer exacerbation was
suspected of having SCD caused by inhalation of plant parts
of Parthenium hysterophorus. His patch test was positive to
aqueous extract of P. hysterophorus. Exposure to fresh P.
hysterophorus materials via inhalation from a polythene bag
also elicited an exacerbation of dermatitis and pruritus [77].

Drugs Inhaled budesonide can cause cutaneous reactions
in patients with delayed corticosteroid hypersensitivity [78,
79]. The administration of antigen nasally can also trigger
systemic symptoms. Edetate disodium in azelastine nasal
spray has been shown to be the culprit in a case of SCD [80].

Anal Application

Anal application of anesthetics-containing ointment is often
used for the treatment of hemorrhoids or in rectal examination.
The anesthetic components of the cream, such as cinchocaine
and tetracaine, were reported to elicit systemic contact derma-
titis in several cases [8§1-85]. Non-steroidal anti-inflammatory
drugs (NSAIDs), such as 5-aminosalicyclic acid and bufexa-
mac, are also often used in foam enemas and were reported to
cause SCD in several cases [86, 87].

Implants

Although more and more biocompatible materials are being
used in the production of implants, SCD due to the allergens
in implants still occurs (Fig. 3). The implants have constant
contact with human tissues and continuously release trace
amounts of allergens, which can elicit allergic reactions in
patients. Conversely, patients with known sensitization to
metals before the implantation did not always suffer from
systemic dermatitis or other allergic reactions [88, 89]. In a
prospective study, only five out of 24 patients (19.2%) who
displayed preoperative responses to at least one metal suf-
fered from SCD after the implantation [89].

Orthopedic Implants

Among the implants that cause SCD, orthopedic implants
are the most common type and are often made from stain-
less steel, metal alloys, or titanium [90]. The most important
allergens in orthopedic implants are metals, such as nickel,
cobalt, and chromium, and less commonly palladium and
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titanium [91, 92]. Besides metals, methyl methacrylate and
antibiotics in the implants can also cause SCD [93]. In most
cases, the dermatitis originated from the site near implanta-
tion and then became generalized. A few cases presented as
eczema on hands [94]. Orthopedic implants can be classified
into static implants and dynamic joint implants. Compared
to static implants, dynamic joint implants theoretically tend
to have higher physical wear, which means a higher number
of allergens released into the body.

Dynamic Joint Implants Knee arthroplasty [93, 95, 96], hip
arthroplasty [97, 98], patella prosthesis [99], leg prothesis
[99], and metatarsophalangeal joint hemi implant [91] were
reported to cause SCD in some patients. In a prospective
study conducted by Niki and colleagues, five out of 92
patients (5.4%) who underwent total knee arthroplasty dis-
played implant metal-related eczema [89].

In rare cases, it was the antibiotic loaded in the bone
cement, rather than metal ions, that cause the dermatitis.
Haeberle M and Wittner B reported a 74-year-old female
who developed generalized eczematous rash after left knee
replacement [93]. The bone cements had been incorporated
with gentamicin in order to reduce the chance of infections
after surgery. A positive patch test reaction to gentamicin
sulfate was observed [93].

Static Implants Osteosynthesis and bone plate fixation are
common orthopedic procedures that involve static implants.
Bone plates made from titanium [100], stainless steel [94,
101], or other metal alloys [5, 99] have been reported to
cause SCD.

Dental Implants and Prosthesis

Dental implants; dental prostheses such as dentures, dental
fillings, dental plate, and dental crowns; and orthodontic
materials contain metals which can be released into the body
and thus cause SCD. The allergens are absorbed through the
oral mucosa or enter the circulation directly through osseoin-
tegration. Interestingly, most of the cases have no lesions on
the oral mucosa which had direct contact with the allergens
[102-104]. Considering the wide use of dental protheses, the
incidence of SCD caused by dental prosthesis is very low.
Steel and other metal alloys are often used as dental mate-
rials. In the long process of orthodontic treatment, the com-
ponents of steel, such as chromium, cobalt, and nickel, can
elicit vesicular dermatitis of the fingers, eyelid dermatitis,
or generalized eczema in several cases [102—105]. Similarly,
chromium in dental crowns [106] and dental plate [107]
was discovered to be the culprit of generalized eczema in
chromium-sensitive patients. In addition, there was a case
report that cobalt-chromium-molybdenum alloy denture
frameworks cause diffused eczema in a patient whose patch
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test showed positive results for both cobalt and molybdenum
[108].

Amalgam and zinc are widely used components in dental
restoration. Zinc is not a very common allergen compared
to other metals like nickel, chromium, and cobalt, but zinc
was reported to cause generalized erythema [66, 109] and to
cause palmoplantar pustulosis [8] who had zinc-containing
dental fillings in a few cases. Dental amalgam was the culprit
of SCD in two cases [103, 110].

Titanium rarely causes allergic reactions and thus is con-
sidered highly biocompatible. However, cases with diffused
eczema or facial eczema in association with dental implants
made of high-purity titanium have also been reported [111,
112].

Cardiovascular Implants

Hypersensitivity reactions to endovascular prostheses are
uncommon. Among the reported cases, some patients suf-
fered generalized eczema after receiving the implants and
had a positive patch test to one or more of the components
in the implant.

Pacemaker Honari G et al. summarized over 20 cases of
contact sensitivity associated with pacemakers [113]. While
most of the cases presented as localized dermatitis, two
of the cases are pacemaker-induced SCD. A 70-year-old
woman, who had a history of contact dermatitis with nickel,
developed an acute pompholyx-like eruption on both hands,
only 2 days after implantation of a pacemaker-containing
nickel [114]. Besides metals, silicone adhesive and epoxy
resin in pacemakers were also causes of SCD in two males
[115, 116].

Endovascular Prosthesis Stainless steel and nitinol are often
used in endovascular implants. Contact allergy to endovascu-
lar stents is believed to not only cause localized and systemic
contact dermatitis but also to be possibly partially responsible
for intraluminal restenosis [90]. A 79-year-old woman with
an abdominal aortic aneurysm received an endoluminal repair
with a straight Vanguard1 endograft made of a self-expanding
nitinol alloy. Three weeks later, a severe episode of erythema
and eczema on the legs occurred. A positive patch test to
nickel sulfate and cobalt chloride suggested that nickel in the
alloy was released into the circulation and caused the eczema
[117]. A 44-year-old man suffered from a severe eczematous
rash over his entire body within 2 to 4 weeks after he under-
went left popliteal artery stent placement [118]. Patch test was
positive for nickel, which was contained in the stainless steel-
made stent as well as stainless steel vascular clips. Similarly, a
severe generalized dermatitis after a superficial femoral artery
nitinol stent placement was reported [119]. Patch test showed
the patient had a severe reaction to nickel [119].

Gynecologic Implants

Intrauterine Contraceptive Device Intrauterine devices
(IUDs) often contain copper. Although hypersensitivity
to copper is rare, several female patients in their reproduc-
tive age, ranging from 23 to 41 years old, were reported
to develop generalized erythematous lesions or urticaria
after they had copper-containing IUD placed [120-125].
A 42-year-old woman developed palmoplantar pustulosis
2 years after IUD placed, and the pustules spread to her
legs and buttocks during her menstrual period [9]. Within
1 month after IUD removal, all the symptoms had resolved.
Patch test with copper elicited intraepidermal pustules and
fever in 30 h [9]. The dermatitis caused by IUD can be
persistent or occur intermittently during the perimenstrual
period [9, 120-125]. The latency of dermatitis ranges from
2 weeks to several years. Most of the cases are only sensi-
tized to copper sulfate according to the results of patch tests,
while two cases showed positive patch results to both copper
and nickel [120, 123].

Other latrogenic Invasive Routes

Besides implants, other iatrogenic invasive routes that may
elicit SCD include intravenous injection, intramuscular
injection, intraarticular injection, and intravesicular injec-
tion (Fig. 3). Most of the allergens reported are drugs, while
only a few of them are metals. SCD caused via these routes
often present as BS or SDRIFE.

Intravenous

During intravenous injection or infusion, allergens can enter
the circulation rapidly. Therefore, a trace amount of aller-
gen can elicit a severe SCD reaction. For example, nickel-
sensitive patients react to 0.6-5.6 mg nickel in oral chal-
lenge tests, while 1-3 pg nickel intravenously is sufficient
to induce severe SCD [4].

Drugs A few cases of SCD due to intravenous corticoster-
oids have been reported, manifesting as generalized eruption
of eczema or maculopapular rash [126]. Ethylenediamine
(EDA) in intravenous aminophylline was found to be the
culprit of SCD presenting as Baboon syndrome [127-129].

Metals Theoretically, metals contained in cannulas can
cause SCD in metal-allergic patients. Four nickel-sensitive
patients suffered a generalized rash after intravenous therapy
using cannulas which contained nickel-steel [130, 131]. A
patient suffered generalized eczema after dialysis, and it
was speculated that the cause was the nickel release from
stainless-steel metal fitting in a dialysis system [132].
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Intramuscular

Similar to intravenous corticosteroids, a few cases of SCD
resulting from intramuscular corticosteroids have been
reported [126]. In addition, an intramuscular injection of
betamethasone sodium phosphate caused acute generalized
exanthematous pustulosis in a patient who had been contact
sensitized to betamethasone sodium phosphate previously
[7]. In addition to corticosteroids, intramuscular injection
of gold sodium thiomalate was reported to cause SCD in a
patient whose patch test showed sensitization to gold [133].

Intraarticular

Similar to intravenous and intramuscular corticosteroids, a
few cases of SCD due to intraarticular injection of corticos-
teroids have been reported [126]. Recently, Bianchi reported
two cases of systemic allergic dermatitis from intraarticular
triamcinolone acetonide [71].

Others

Intravesicular Diffused eczematous lesions are quite com-
mon after intravesical instillation of mitomycin C, since
the allergen can get into the circulation through the bladder
mucosa [134]. The dermatitis can be recognized as SCD if
patch testing with the mitomycin C is positive [134].

Middle Ear The middle ear application of ampicillin solution
was reported to cause baboon syndrome in a 63-year-old
male [135].

Acupuncture Recently, our team reported a 70-year-old
female diagnosed with SCD. She had a 2-month history of
a generalized eczematous rash involving her arms, legs, and
trunk. The dermatitis appeared after 1 week of acupuncture
and worsened while she continued the acupuncture treatment.
Laboratory tests showed that her absolute eosinophil count
and her total IgE level were significantly elevated. Patch test
showed positive reactions to cobalt chloride hexahydrate and
potassium dichromate. Micro-X-ray fluorescence microspec-
troscopy was performed to confirm that the acupuncture nee-
dle as well as the artificial sweat immersed by the needle
contained cobalt and chromium. After she stopped receiving
acupuncture treatments, the rash resolved quickly, and her
total IgE and eosinophil count returned to normal [15].

Conclusion
Systemic contact dermatitis is rare, and the treatment for

SCD is limited and ineffective. Earlier identification of the
culprit of SCD can avoid the worsening of symptoms and
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lead to a better outcome. If doctors are not familiar with
the presentations of SCD and the possible routes of aller-
gen sensitization and exposure, the diagnosis of SCD may
be delayed. We summarized all the routes through which
allergens get into body and cause SCD, which will provide
a comprehensive reference for the clinicians to identify the
culprit of SCD and to optimize avoidance measures. The
exact mechanisms behind SCD are not fully elucidated, and
further investigations are needed.
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