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intravesically, intravenously, or by inhalation. The most common causes of systemic con-
tact dermatitis are drugs used both topically and systemically. Other causes are ubiqui-
tously occurring haptens, such as the metals nickel, cobalt, gold, and chromate, and
aromatic substances such as spices. Avoidance of the offending hapten is the most obvi-
ous treatment. For some haptens, such as nickel, diet treatment may be effective. Chela-

tion therapy with disulfiram is another therapeutic option in nickel-allergic patients with
systemic contact dermatitis. Hyposensitization therapy has been attempted with some

success in systemic contact dermatitis caused by nickel and Parthenium hysterophorus.

Introduction

Systemic contact dermatitis is defined as dermatitis that
may occur in contact-sensitized persons when they are
exposed to the haptens systematically, i.e. orally, per rec-
tum, intravesically, transcutaneously, intravenously, or by
inhalation.

This type of dermatitis has been described sporadically
in the dermatological literature, and it has been reviewed
by several authors.”™ In the 1930s, patients were often
treated with the same antibiotics both topically and
orally. Patients who were contact-sensitized to topical
sulfonamides often had widespread cutaneous reactions
when sulfonamides were administered orally.*

In the 1950s, Calnan’ and also Marcussen® expressed
curiosity as to why, among large groups of nickel-allergic
patients, there were some who exhibited eruptions on areas
of the skin not obviously exposed to nickel. They used the
term secondary eruptions. These were usually seen in skin
folds and on the hands, and they speculated that hematoge-
nous spread of nickel might cause these eruptions.

Drug reactions provide good evidence that systemic
contact dermatitis is a specific immune reaction. Sensitiza-
tion can be detected by patch testing. As most drugs
require a prescription, systemic exposure can, therefore,
be controlled.

There is a multitude of case reports on systemic contact
dermatitis from drugs but only a few well-controlled
studies.

Isaksson” challenged 15 patients with positive patch
tests to budesonide with the inhalation of 100 and
800 pg budesonide or a placebo in a prospective,
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randomized trial. Four of the seven who were challenged
with budesonide experienced reactivation of previously
positive patch-test sites, as well as papular exanthema
and/or a flare-up of previous dermatitis. None of the eight
patients who received a placebo had any reactions.

Ten of 12 neomycin-sensitive patients who were chal-
lenged orally with neomycin had a reaction. Five had
flares of their original dermatitis, and six had flares of
previously positive patch-test sites. Three developed vesic-
ular hand eczema for the first time.® Neomycin is poorly
absorbed from the gastrointestinal tract. Even so, severe
systemic reactions may be seen when contact-sensitized
persons ingest the medicament.

Table 1 lists some of the drugs that have been impli-
cated as the cause of systemic contact dermatitis. There
can be cross-reactions between some of the drugs, as for
example between gentamycin and neomycin.” It is curious
that prednisone can cause systemic contact dermatitis
when given orally.”*" This was pointed out in a review
by Thyssen and Maibach.™*

If a drug given systemically is an important treatment
of a serious disease, it should not at the same time be
marketed in a topical preparation intended for applica-
tion on the skin.

Only a minority of drug eruptions are systemic contact
dermatitis. Patch testing is, therefore, not generally useful
in detecting the cause of a drug eruption.™*#

Plants that cause systemic contact dermatitis

Systemic contact dermatitis from plants has been seen
following ingestion of various rhus preparations, e.g.
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Table 1 Medicaments that may cause systemic contact
dermatitis

Acetylsalicylic acid'®®

5-Aminosalicylic aci
Amlexanox %
Butylated hydroxyanisol (BHA), butylated hydroxytoluene (BHT)%
Codeine'®®

Diclofenac'®”

Erythromycin'®®

Hydroxyquinoline®

8-Methoxypsoralen'®®

Nystatin 40141

Penicillin
Phenobarbitol'*3
Pseudoephedrine
Resorcinol'#®
Tetraethylthiuram disulfide
Vitamin C'48

Vitamin B6'°
Neomycin'®°

d134

142

144,145

147

poison ivy and poison oak. Attempts at oral hyposensiti-
zation to these plants have caused eruptions of systemic
contact dermatitis and anal pruritus.®™*°

Plant products containing chemicals that are closely
related to the allergens of poison ivy and poison oak may
cause widespread dermatitis. An example is the shells of
cashew nuts. A batch of cashew nuts contaminated by
bits of shells caused systemic contact dermatitis in
persons sensitive to poison ivy or poison oak.*>** A fixed
eruption has also been caused by cashew nuts.*?

Plants of the compositae family may also cause
systemic contact dermatitis. Chamomile is used for both
topical preparations and tea, and cases of systemic con-
tact dermatitis following the drinking of chamomile tea
and the ingestion of other Composita-containing prod-
ucts,*>¢ as well as infusion of chrysanthemum and other
Asteraceae plants®”, have been described.

After its spread throughout India, P. hysterophorus has
caused massive problems with dermatitis among Indian
farmers. Systemic contact dermatitis has been suspected,
possibly caused by the inhalation of plant material.*®
Hyposensitization of the individual patient has been
seen as a means of alleviating the problem.>® Twenty
parthenium-sensitive patients were hyposensitized orally
with extracts of P. hysterophorus. Six patients had to give
up the procedure due to aggravation of their dermatitis.
These six had systemic contact dermatitis. Although the
14 patients who completed the study benefited from the
hyposensitization procedure, the improvement appeared
to be temporary.*”

Mak et al.>° suggested that widespread use of chrysan-
themum tea in Asia and a consequent development of
tolerance to sesquiterpene lactones could be responsible
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for a low rate of sensitivity to sesquiterpene lactones in
Asia compared with Europe.

Balsam of Peru has for decades been used as a marker
of fragrance sensitivity. In addition to fragrances, it
contains substances that are present in spices and other
aromatic substances used in foodstuffs.

Case histories of the eruption of dermatitis, in particu-
lar hand eczema following the ingestion of aromatic
foods, prompted experimental oral challenge with balsam
of Peru in patients with positive patch tests to balsam of
Peru and/or the perfume mixture.

In the initial experiments, 10 of 17 patients reacted to
balsam of Peru, while one reacted to a placebo.?” Diet
trials were instituted, and a reduced intake of spice-
containing foods proved helpful in approximately half of
the patients who were placed on the diet. It was also
shown, however, that the outcome of dietary exclusion of
aromatic substances in food could not be predicted by
oral challenge with balsam of Peru.>* In another study,
significant improvement of their dermatitis was seen in
about half of the patients who followed a low-balsam
diet.??> There are other reports of aggravation of dermati-
tis after the ingestion of substances that contain balsams
and improvement after following a low-balsam diet.>473¢
An example of systemic contact dermatitis from balsam
of Peru is given in Figure 1.

Hausen?” suspected that coniferyl benzoate is one
of the compounds responsible for systemic reactions to
balsam and Cohen?®
coniferyl alcohol and cinnamic alcohol in several varieties
of tomatoes.

of Peru. Srivastava found

Oral challenge with spices in patients sensitive to bal-
sam of Peru reactivated vesicular hand eczema in eight of
22 of the patients. A placebo reaction was seen in one
patient, and three patients reacted to both balsam of Peru
and the placebo.?®

Figure 1 Dermatitis between the breasts in a patient with
systemic contact dermatitis to balsam of Peru
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It has not been possible to identify specific spices or
other aromatic substances as particularly frequent causes
of systemic contact dermatitis in patients with contact
allergy to balsam of Peru. Fourteen of 29 who experi-
enced aggravation of their dermatitis after the ingestion
of specific food items mentioned spices as a possible
cause. Four suggested cinnamon, four curry, and three
vanilla.*> Among Salam and Fowler’s patients, the most
commonly implicated foods were tomatoes, citrus, and
spices.>> Niinimiki** found reactions to cinnamon and
clove among patients with positive patch tests to these
two spices. Belsito summarized the studies of balsam of
Peru allergy and diet.**

Propolis contains balsam-like substances. Komericiki
and Kranke*? described a case of systemic contact derma-
titis from propolis and reviewed the literature. There are
several cases of contact stomatitis caused by propolis
described in the literature but few well-documented cases
of systemic contact dermatitis.**+4’

Garlic intake has caused systemic contact dermatitis. In
the case published by Pereira et al.,*® the patient reacted
to patch testing with 1% diallyl disulfide in petrolatum,
while the patients of Burden et al.*” reacted to patch test-
ing with a §% aqueous extract of garlic. The intake
of mango and also shiitake mushrooms has caused
widespread dermatitis in sensitized persons.**+°

Metals

Most studies of systemic contact dermatitis caused by
metals have focused on nickel-allergic patients, but a
number of other metals have been implicated as the cause
of systemic contact dermatitis. These metals are nickel,
cobalt, chromium, mercury, gold, and aluminum.

Nickel

Experimental oral challenge with 2.5-5.6 mg elemental
nickel (given as NiSO4 6H:0) carried out in double-
blind designs showed that the dermatitis of patients
with certain morphologies of dermatitis can be repro-
duced in a dose-dependent manner. While only a
minority will experience aggravation of their dermatitis
after oral challenge with o.5 mg nickel, most nickel-
sensitive patients will react to the ingestion of 5.6 mg
nickel.>®

Jensen et al.>* carried out a dose-response study of oral
challenge in a double-blind, placebo-
controlled design. Seven of 1o nickel-sensitive patients

with nickel

reacted to 4 mg nickel, or an amount that is well above
the daily intake of nickel in most parts of the world. Four
of 10 patients reacted to challenge with 1 mg/o.3 mg
nickel. In the same study, one of 10 reacted to a placebo.
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None of the 20 non-nickel-sensitive controls reacted to
4 mg nickel or to a placebo.

Studies of nickel-sensitive patients with recurrent, vesic-
ular hand eczema illustrate that it is possible to reproduce
the clinical problem of the patient in a controlled fashion.
Flares of previously positive nickel patch tests following
oral challenge with nickel indicate that the reaction is
antigen specific. This has been tested by Christensen
et al.>* who carried out oral challenge with nickel in
patients who had a positive patch test to nickel and an
irritant reaction to a patch test with benzalkonium chlo-
ride. Reactivation of the nickel patch-test site, but no
reactivation of the irritant patch-test reaction, was seen
after oral challenge with nickel. Nielsen et al.>? showed
that a diet deliberately high in nickel caused a flare of
vesicular hand eczema in a group of nickel-sensitive
women. Examples of systemic contact dermatitis caused
by nickel are given in Figures 2—5.

Figure 2 Recurrent vesicular dermatitis of the fingers in a
nickel-sensitive patient with systemic contact dermatitis

Figure 3 Vesicular eruption of the fingertips in a nickel-
sensitive patient with systemic contact dermatitis
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Figure 4 Dermatitis in the antecubital fossae in a nickel-
sensitive patient with systemic contact dermatitis

Figure 5 Dermatitis in the axillae of a nickel-sensitive patient
with systemic contact dermatitis

As the clinical problem of some nickel-allergic patients
can be reproduced after oral challenge with nickel and a
diet with a high nickel content, it is tempting to try to
reduce the amount of nickel in the body. This can be
done by following a low-nickel diet. Such diet trials have
been published, and for selected nickel-sensitive patients
an improvement of the nickel dermatitis has been seen for
about half the patients during the diet period.’*> Veien
et al.>® found that of all 770 nickel-sensitive patients seen
in a private practice of dermatology over a period of
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five years, 216 had morphologies of dermatitis consistent
with systemic contact dermatitis (recurrent, vesicular
hand eczema that persisted in spite of attempts to remove
external contact with allergens and irritants, anogenital
dermatitis, vasculitis-like lesions with no other obvious
cause, and other clinical manifestations). Ninety of the
patients who had a flare of their dermatitis after oral
challenge with 2.5 mg nickel but not after a placebo were
asked to follow a low-nickel diet for 1—2 months. For 58
of the patients, improvement was seen after 1—2 months.
In response to a questionnaire sent to the patients
1—2 years later, 40 of the 55 who responded maintained
that the diet was helpful. Other investigators have pub-
lished similar results of diet trials.57-58

Recent reports have shown that children may also have
manifestations of nickel and cobalt sensitivity that were
seen to improve on a diet with a low content of these
metals.59-%°

In a modified meta-analysis of selected studies of
nickel-sensitive patients who had undergone oral chal-
lenge with nickel, Jensen et al." concluded that only a
minority of nickel-sensitive patients can be expected to
develop systemic contact dermatitis from the amounts of
nickel normally present in the diet (0.22—0.35 mg nickel).
This range of intake may underestimate the maximum
intake of nickel, estimated to be up to soo-100O Hg
nickel per day in 4- to 7-year-old children in Germany.®*

The oral intake of metals may be higher than suspected
due to the presence of nickel in some complementary and
alternative remedies and chromium in a nutritional sup-
plement. 354

Chelation is another means of reducing the amount of
nickel in the body. Disulfiram has been shown to chelate
nickel, and controlled treatment trials with disulfiram in
nickel-sensitive patients have been successful.®>™®7 The
combination of 125-250 mg disulfiram and a low-nickel
diet was used in a study of 11 patients with nickel allergy
and vesicular hand eczema. Ten controls with nickel
allergy and vesicular hand eczema continued the intake of
their normal diet and were given a placebo tablet every
day. The hand eczema of 1o of the 11 patients in the
intervention group healed, compared with one of 10 in
the control group.®®

Immune modulation is a third way of treating patients
with nickel sensitivity and systemic contact dermatitis. If
nickel is given orally to mice before an attempt is made
to cutaneously sensitize the mice, the mice are difficult
to sensitize. If nickel is given orally to already sensitized
mice, a flare-up reaction is seen.®® Similarly, fewer
young girls become nickel-sensitive if they have worn
orthodontic metal braces before they have their ears
pierced than if piercing precedes the orthodontic proce-
dure.”>7"
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It appears from the above that it is possible to interfere
with sensitization to nickel. Attempts have also been made
to “hyposensitize” already sensitized persons. An oral or
sublingual dose of nickel, usually starting with a low dose
that is gradually increased, has shown promising results in
the suppression of clinical signs of nickel dermatitis.”>"7¢

In studies with mice, it has recently been suggested that
biotin supplementation may inhibit upregulation of IL-t
beta and that this may help control reactions to nickel in
nickel-sensitive patients.””

Cobalt

Cobalt sensitivity is often associated with nickel sensitiv-
ity. A positive patch test to cobalt without concomitant
nickel allergy is unusual. For some cobalt-sensitive per-
sons, it is possible to reactivate previous dermatitis after
oral challenge with cobalt. Six of nine cobalt-sensitive
patients reacted to oral challenge with 1 mg cobalt in a
placebo-controlled design. Most of the patients had vesic-
ular hand eczema.”® In addition to vesicular hand eczema,
the clinical features associated with systemic cobalt der-
matitis include stomatitis”® and widespread dermatitis.
Figure 6 shows eyelid dermatitis in a cobalt-sensitive
patient with systemic contact dermatitis. Stuckert and
Nedorost® have made suggestions for a low-cobalt diet.

Chromate

Chromium is an inert metal, while chromium salts, par-
ticularly hexavalent chromate, are a common sensitizer.

The use of ferrous sulfate to reduce the hexavalent
chromate in cement to trivalent chromate has reduced the
incidence of severe hand dermatitis characteristically seen
in masons.

Systemic contact dermatitis in chromate-sensitive
patients has been linked to recurrent, vesicular hand

Figure 6 Eyelid dermatitis in a cobalt-sensitive patient with
systemic contact dermatitis
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eczema.®™®* In two double-blind studies, a total of 61
patients were challenged orally with 2.5 mg chromium in
a double-blind, placebo-controlled fashion. Twenty-eight
of the patients had a flare-up of their dermatitis after
challenge with chromate but not the placebo. The major-
ity of the patients had vesicular hand eczema. Therapeutic
options such as a low-chromate diet have been reviewed
by Sharma.®?

Mercury

Mercury salts have been linked to systemic contact der-
matitis — most often in connection with exposure to mer-
cury evaporated from broken thermometers. The primary
sensitization has often been caused by amalgam and, clin-
ically, lichenoid streaks are seen on the buccal mucosa
adjacent to amalgam dental fillings. Widespread rashes
have been seen when persons sensitized to mercury are

exposed to mercury vapors.®453

Gold

Gold is a very stable metal. While sensitization does
occur, there are few examples of classical contact derma-
titis at cutaneous sites of contact with high-carat gold.
Lichenoid eruptions on the gingiva and buccal mucosa at
sites of contact with gold fillings are the most common
clinical manifestation of gold contact stomatitis.

Controlled challenge experiments have shown that the
injection of gold salts in gold-sensitized persons can
cause widespread dermatitis similar to the eruptions seen
in mercury-sensitive persons. The eruptions differ from
the reactivation of vesicular hand eczema seen in
nickel-sensitive patients following oral challenge with
nickel.5¢-87

There is a statistical correlation between gold allergy
and the presence of dental gold.®®3° There is also a
correlation between gold allergy and the presence of gold-
plated stents for coronary arteries, as well as for the risk
of restenosis.”®* The importance of patch testing with
gold has been addressed in a review by Moller.®®

Other substances that can cause systemic
contact dermatitis

Paraben-sensitive patients have been shown to react to
oral challenge with methyl peroxybenzoate or with a mix-
ture of different parabens.?>°* Veien er al.”’> challenged
14 paraben-sensitive patients orally with 220 mg methyl
and propyl p-hydroxybenzoate in a double-blind, pla-
cebo-controlled design. Two of the patients had flares of
their vesicular hand eczema after challenge with parabens
but not the placebo.
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Butylhydroxyanisole and butylhydroxytoluene have
been implicated as the cause of systemic contact dermati-

tis,?® as have sorbic acid,®” propylene glycol®®, and form-

aldehyde®® (Table 1).

Systemic contact dermatitis from items
within the body

The increasing use of joint replacement, cements used in
these operations, metal screws and plates to stabilize frac-
tures, pacemakers, metal stents, plastic and metal tooth
repair, dentures, artificial heart valves, in-dwelling cathe-
ters, and plastics used to repair hernias all increase the
risk of sensitization to the materials in these foreign
bodies. In spite of this, allergic contact dermatitis from
foreign objects in the body is rarely reported. This may,
in part, be because the foreign bodies have no contact
with the skin where sensitization usually takes place.

The oral cavity

Orthodontic treatment with metal wires and metals in
dental prostheses have been shown to cause systemic con-
tact dermatitis due to the content of nickel, cobalt, and
chromium in the wires."*°"°3

Surprisingly, very little has been reported about contact

stomatitis from acrylate-based dental restorations.™*

Joint replacement

Metal-on-plastic or ceramic joint replacements have been
used for many years. Second generation metal-on-metal
prostheses are longer lasting, but erosion and the release
of minute metal particles do occur.

Generally speaking, joint replacement does not lead to
contact allergy to the materials used in the prostheses.

Thyssen et al.*® performed a case—control study of
total hip arthroplasty and found no increased risk of sur-
gical revision in patients with metal allergies, nor was
there an increased risk of metal allergy in these patients.

There are, however, reports of the loosening of prosthe-
ses after the increased use of metal-to-metal hip prosthe-
ses.*®® Lymphocyte proliferation assays showed increased
reactivity to nickel and cobalt among patients with metal-
on-metal prostheses.*®”

It has been suggested that metal-induced lymphocyte
proliferation may contribute to osteoclastogenesis seen in
the aseptic loosening of prostheses.”® It is possible that
this type of reactivity is best diagnosed by means of lym-
phocyte proliferation assays."*?

Allergic contact dermatitis to the cements used to secure
prostheses is rare. Thomas et al.** found contact allergy
to components of bone cement in 25% of 113 patients
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with cemented prostheses, but not all the reactions were
clinically relevant. Haddad et al."™** found seven patients
with positive patch tests to N:N-dimethyl-para-toluidine,
an accelerator used in bone cement. This reaction corre-
lated with aseptic loosening of hip replacements.

Case reports have shown that nickel in spongiosa
screws,' "> in a sacral stimulator,”*? in catheters for intra-
venous infusions, and in an eyelet in an intravenous cath-
eter'****5 may have caused systemic contact dermatitis.

The symptoms of a patient with widespread dermatitis
and a strongly positive patch test to chromate disap-
peared after the removal of a knee prosthesis containing
chromium.**®

The relief of symptoms of dermatitis after the insertion
of titanium-based prostheses in four patients with nickel/
cobalt allergy speaks in favor of an association between
metal allergy and arthroplasty materials.”"”

Thyssen et al."*® have provided advice as to the evalua-
tion of patients with suspected allergic reactions to metals
in implant material prior to the insertion of orthopedic
implants as well as about patients who have already had
implant surgery with complications. They suggest that cli-
nicians should refrain from routine patch testing prior to
surgery unless the patient has experienced complications
suspected to be caused by allergy in connection with pre-
vious implant surgery or a history of clinical metal intol-
erance of sufficient magnitude to be of concern to the
patient or healthcare provider.

A joint statement of relevant specialties in Germany
recommended the use of titanium-based osteosynthesis
materials in metal-allergic patients.*™®

The mechanism of systemic contact
dermatitis

The reactivation of previously positive nickel patch-test
sites after oral challenge with nickel but no reactivation
of irritant patch tests induced by benzalkonium chloride
indicates an antigen-specific, T-cell-mediated immune
reaction. Likewise, the flare-up of previous nickel derma-
titis after oral challenge with nickel indicates an immuno-
logically specific reaction.’*"*°

The baboon syndrome and reactivation of recurrent
vesicular hand dermatitis may have other mechanisms in
addition to specific immune reactions. Urticaria has been
associated with positive patch tests to, for example,
nickel,"** but this association is controversial."** Systemic
contact dermatitis caused by drugs has been reviewed by
Thyssen and Maibach.™ They suggest that mechanisms
other than the classical delayed-type hypersensitivity may
be operative.

A reduction in the peripheral blood of CD4" cells,
CD45"RO* CDS8* cells were seen after oral challenge

© 2011 The International Society of Dermatology
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with nickel in nickel-sensitive patients. The oral challenge
induced maturation of naive T-cells into memory cells
that accumulated in the intestinal mucosa.™*?

Jensen et al."** studied skin-homing T-lymphocytes in
the peripheral blood of nickel-sensitive women before and
after oral challenge with nickel. CLA*CD45"Ro*CDS8*
cells were significantly reduced in the peripheral blood
after oral challenge with nickel. The cells were presum-
ably effector cells that had travelled to the skin.

A significant IL-17 expression to nickel was seen in five
patients with arthroplasty-associated complications. This
expression was not seen in five patients without complica-
tions to the arthroplasty.™®

It is not clear whether adverse reactions to the materi-
als used for arthroplasty are due to classical metal sensi-
tivity that can be demonstrated by patch testing or

whether more complex mechanisms are responsible.”*%”

120

In studies of inflammatory reactions in tissue around
prostheses, it has been suggested that mechanisms other
than cellular immune reactions may be operative. It is not
clear whether sensitization to metals can occur without
skin contact to the metal in question. Other examples are
given in the section on joint replacement.

A woman with no history of metal allergy developed
dermatitis overlying osteosynthesis material on the lower
leg. The dermatitis improved after removal of the osteo-
synthesis material, but bouts of dermatitis recurred at the
site of the operation. This was assumed to be due to a
broken drill left at the fracture site. During the course of
the skin disease, this patient also developed clinical evi-
dence of metal sensitivity.*>°

Averbeck et al."** suggested that patch tests might be
false-negative if the implant material is located some
distance from the skin. A biopsy of peri-implant tissue
followed by a study of the T-cell infiltrate may be
necessary in order to diagnose sensitivity to the implant
material.

A patient with hand eczema had delayed healing of a
fracture that had been repaired with titanium osteosyn-
thesis material. A patch test to titanium was negative, but
there was a specific proliferative response to titanium in a
lymphocyte transformation test. All symptoms cleared
after removal of the titanium osteosynthesis material.*>"

The issue of test methods used to identify metal sensi-
tivity to implanted metal is further complicated by the
possible development of tolerance in the individual per-
son. It has been suggested that the concept of tolerance to
contact allergens may be more common than previously
thought.™3*

Adverse reaction to implant materials is rare. Should
such a reaction occur, most authors recommend the use
of titanium osteosynthesis material.
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In conclusion, although systemic contact dermatitis is
a clinical entity, it is rare compared with allergic con-
tact dermatitis elicited by cutaneous contact with the
hapten.

Questions (Each question may have one or two
correct answers - see answers on page 1456)

1. Which of the following drugs have caused systemic
contact dermatitis?
a. Sulfonamide
b. Neomycin
c. Vitamin Bs
d. Hydroxyquinolines
e. All of the above

2. Can prednisone cause systemic contact dermatitis?
a. Yes
b. No

3. Chamomile tea has been described as a cause of sys-
temic contact dermatitis.
a. Yes

b. No

4. Hyposensitization of already sensitized persons has
been more or less successful for which of the follow-
ing?

a. Poison ivy/poison oak
b. Nickel

c. Arnica montana

d. Dandelion

5. What is the most likely mechanism of systemic con-
tact dermatitis?
a. An immediate-type immune reaction
b. Non-immunological mechanisms
c. A cellular immune reaction
d. Unknown

6. Which chemical compound is most likely to be
involved in systemic contact dermatitis to balsam of
Peru?

a. Oak moss

b. Musk-ambrette

c. Propolis

d. Coniferyl benzoate

7. Systemic contact dermatitis has been caused by
which of the following metals?
a. Gold
b. Silver
c. Iron
d. Cobalt

International Journal of Dermatology 2011, 50, 1445-1456
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. What oral dose of nickel will cause a flare-up reac-
tion in most nickel-sensitive persons?
a. T Ug

b. 5 g
c. I mg

d. 5 mg

. Which clinical manifestations have, in particular,
been linked to systemic contact dermatitis in nickel-
sensitive patients?

a. Cheilitis

b. Anal pruritus

c. Recurrent vesicular hand eczema
d. Allergic vasculitis

Sensitization to nickel can be modulated by

a. Giving an oral dose of nickel prior to an
attempt to sensitize

b. Giving an oral dose of nickel after an attempt
to sensitize

c. An intramuscular injection of nickel prior to an
attempt to sensitize

d. An intramuscular injection of nickel after an
attempt to sensitize
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