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Summary Background. The fixed drug eruption is a common adverse drug reaction. Clear
identification of the culprit drug is not always possible in the clinical setting, and oral
rechallenge may induce new lesions or severe reactions.
Objectives. The main purpose of this study was to evaluate the diagnostic value of
patch testing in establishing an aetiological diagnosis in fixed drug eruptions.
Method. A retrospective analysis was conducted evaluating 52 patients (17M/35F,
mean age 53±17 years) with clinical diagnoses of fixed drug eruptions submitted to patch
tests in a 20-year period in a Dermatology Department. Nonsteroidal anti-inflammatory
drugs (NSAID) were clinically suspected in 90.4% of the cases, followed by antibiotics
(28.9%) and paracetamol (15.4%).
Results. Patch tests on pigmented lesions were reactive in 21 patients (40.4%), 20
of those to NSAID (nimesulide, piroxicam and etoricoxib) and 1 to an antihistamine
(cetirizine). All patch tests using other drugs were negative, even under conditions of
high clinical suspicion. Oral rechallenge allowed confirmation of drug imputability in 5
of 31 test-negative cases. Cross reactivity was frequently observed between piroxicam
and other oxicams, and between different antihistamines.
Conclusions. Patch testing was shown to be a simple and safe method to confirm drug
imputabililty in fixed drug eruption, mainly when NSAID or multiple drugs are suspected.
Persistent lack of reactivity to drug classes such as antibiotics and allopurinol represent
an important limitation.

Key words: allopurinol; fixed drug eruption; NSAID; oral rechallenge; patch tests.

The fixed drug eruption (FDE) is an common adverse drug
reaction (1, 2), characterized by the sudden onset of sin-
gle or multiple round oedematous erythemato-violaceous
plaques. These present with sharply demarcated borders
and, often, central bullous detachments within 48-hr of
drug intake, and typically regress with hyperpigmented,
postinflammatory macules (2–4). In extreme cases of
generalized FDE, it may be difficult to make a clinical
and/or histopathological distinction between FDE and
toxic epidermal necrolysis (TEN) (1–3), particularly the
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rare form of pure plaque TEN. Many cases arise after oral
intake of non-steroidal anti-inflammatory drugs (NSAIDs)
or antibiotics, but several other drugs can be related to this
adverse reaction (2–4). Clear identification of the culprit
drug is not always easy in the clinical setting (2, 3), par-
ticularly when FDE occurs for the first time, in the elderly,
or in the context of multiple medications. Typically, re-
exposure to the culprit drug induces an acute flare in
less than 24-hr, expressed by recurrence of inflammatory
signs on residual hyperpigmented patches (3). However,
in drug rechallenge tests (the classic gold standard diag-
nostic procedure for FDE (2, 4)), new lesions may arise,
and, in some cases, severe reactions may be triggered, with
extensive involvement of the skin and mucosae, bullous
detachments and deleterious systemic effects and symp-
toms (2, 3); therefore, topical provocation by patch testing
has been used in FDE patients as a safe alternative to
identify the culprit drug (2–7). Despite its limitations (2),
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patch tests are useful in a significant number of patients,
allowing a precise aetiological diagnosis and minimizing
the risk of severe adverse events after systemic drug re-
exposure. Therefore, they have been widely recommended
as the initial diagnostic tool in FDE (2, 3, 8).

In this context, other than a general characterization
of the population with a clinical diagnosis of FDE, the
main objective of this study was the evaluation of the
diagnostic value of patch testing in FDE in confirming drug
imputability and the determination of cross-reactivity
between related drugs.

Patients and Methods

The study consisted of a retrospective descriptive analysis
of all patients with a clinical diagnosis of FDE who were
subjected to patch testing for identification of the cul-
prit drug in the period from 1990 to 2009 (20 years) in
our department. All patients were characterized accord-
ing to their age and sex, the suspected drug (according
to intrinsic clinical and temporal criteria of the French
pharmacovigilance system (9), concerning the specific
substance and respective drug class), and reactivity of
patch tests. Six drug classes were considered, as follows:
NSAIDs, antibiotics, antihistamines, allopurinol, parac-
etamol, and other drugs. Patients who were tested for
drugs under conditions of high clinical suspicion (when
no more than two specific drugs were clinically suspected,
on the basis of temporal relationships and, eventually,
accidental re-exposure) were identified for comparative
interpretation of patch test results.

Patch tests were performed in all patients at least
6 weeks after resolution of a preceding acute flare of FDE.
Allergens were tested in Finn Chambers® on Scanpor®
tape (Epitest Ltd Oy, Tuusula, Finland), simultaneously on
non-lesional back skin and on residual pigmented lesions.
On non-lesional skin, tests were performed with complete
drug class series selected according to the clinical suspi-
cion (NSAIDs and/or antibiotics) and the suspected drugs.
On residual pigmented lesional skin, only suspected and
related drugs were used, depending on the number and
size of pigmented patches available for test application.
In all cases, the allergen concentration in petrolatum
ranged between 1% and 20%. In cases presenting with
few pigmented patches, suspected allergens were prefer-
ably tested with higher concentrations, as detailed in
Table 1. Most allergens were chemicals supplied by the
pharmaceutical industry, with chemical purity >95%,
and were prepared in pet. in our hospital; more recently,
they were supplied by Chemotechnique Diagnostics®
(Vellinge, Sweden). In some cases, as pure allergens could
not be obtained, suspected drugs, such as etoricoxib, cele-
coxib, and clobazam, were prepared by using the powder

of commercial tablets in pet. (active drug between 5%
and 20%) (Table 1). Allergens were applied on lesional
skin under occlusion for 1 day and on non-lesional skin
for 2 days. Readings were conducted on D2 and D3 on
non-lesional skin, and on D1, D2 and D3 on lesional
skin. Reactions were considered to be positive if infil-
trated erythema or more intense local reactions were
observed. Local pruritus or erythema lacking infiltration
were considered to indicate non-reactiveness.

In cases of high clinical suspicion with negative
results, patch tests on lesional skin were often repeated,
following local tape stripping, with the suspected allergen
at the same concentration and, in some cases, at higher
concentrations (up to 20%). Following persistent negative
results, oral rechallenge tests were performed in some
cases, under close surveillance, with small amounts of
the suspected drugs (25–100% of the drug dose in the
commercial formulation). Recurrence of inflammatory
signs in previous hyperpigmented lesions or the onset of
new lesions within 24-hr following oral drug intake was
considered to indicate a positive reaction.

Results

In the 20-year period, a total of 52 patients with a
clinical diagnosis of FDE were patch tested in our depart-
ment for identification of the culprit drug, representing
1% of all patients patch tested for any reason in the
same period. Most of these patients were female (n = 35,
67.3%) and >50 years old (n = 29, 55.8%). The age
distribution within the group was very homogeneous
(Table 2), extending from 20 to 78 years, with a mean of
53 ± 17 years.

In half of the patients (n = 26), drugs from a single
drug class were clinically suspected of triggering FDE,
whereas in the remaining 26, multiple drug classes were
considered. In the first group, NSAIDs were clearly the
most suspected drugs (in 21 patients), followed by antibi-
otics (n = 2), paracetamol (n = 1), allopurinol (n = 1),
and antihistamines (n = 1). In the second group, NSAIDs
were clinically suspected in all 26 patients, in associa-
tion with antibiotics in 13, with paracetamol in 7, with
allopurinol in 3, and with other drugs in 6, namely anti-
hypertensive drugs, muscle relaxants, anticonvulsants,
benzodiazepines, and other anti-inflammatory drugs.

This means that NSAIDs, in general terms, were the
most commonly suspected drugs in the clinical setting
in all FDE patients (n = 47, 90.4%), either isolated or
in association with other drugs, followed by antibiotics
(n = 15, 28.9%), paracetamol (n = 8, 15.4%), and
allopurinol (n = 4, 7.7%).

As shown in Table 1, positive reactions on lesional
skin were observed in 21 patients (40.4%). Of those,
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Table 2. Age and sex distribution of patients with fixed drug eruption
(FDE) subjected to patch testing

Patch-tested patients Female patients

Age group (years) No. % No. %

0–10 0 — 0 —
11–20 1 1.9 1 100.0
21–30 5 9.6 4 80.0
31–40 9 17.3 7 77.8
41–50 8 15.4 4 50.0
51–60 7 13.5 4 57.1
61–70 14 26.9 10 71.4
71–80 8 15.4 5 62.5
>81 0 — 0 —
Total 52 100.0 35 67.3

20 were reactive to NSAIDs, namely nimesulide (n = 9),
piroxicam (n = 9), and etoricoxib (n = 2). The rate of
test positivity in these cases was significantly higher
when only patients who were tested under conditions
of high clinical suspicion of involvement of a specific
drug were considered. Interestingly, of all 9 patients with
positive test reactions to piroxicam, 8 were also reactive to
tenoxicam and 2 to meloxicam, whereas no reaction was
observed to lornoxicam. In addition, none of the other
tested NSAIDs induced positive reactions on lesional skin,
even when tested in a significant number of patients or
under conditions of high clinical suspicion; examples are
diclofenac (tested in 7 patients, 4 of them with high clinical
suspicion) and acetylsalicylic acid (tested in 6 patients).

The remaining positive test reaction on lesional skin
was induced by cetirizine. This patient was tested under
conditions of high clinical suspicion of antihistamine
involvement, and reacted simultaneously to levocetirizine
and hydroxyzine on lesional skin.

Positive patch test reactions on lesional skin were
always observed at D1, mostly with erythema and oedema
(n = 12), vesicles (n = 7), or even bullae (n = 2), with
no significant modification at D2 or D3. Apart from local
pruritus on reactivated lesions, no other adverse events
were registered. Local inflammation and symptoms were
rapidly controlled within a few days by the application of
mild topical steroids.

No positive reactions on lesional skin were induced
by any of the other drug classes, including antibiotics,
not even when allergens were tested in a large number of
patients and/or under conditions of high clinical suspicion
(Table 1). This was the case for co-trimoxazole (tested in 7
patients, 2 of them with high clinical suspicion), amoxy-
cillin (tested in 3 patients, 1 with high clinical suspicion),
paracetamol (tested in 8 patients, 2 with high clinical sus-
picion), and allopurinol (tested in 4 patients, 2 with high
clinical suspicion), among others. Persistent negative

results for these drugs were obtained even after perform-
ing tape stripping of hyperpigmented lesional patches or
increasing the allergen test concentration.

No positive reactions were observed in non-lesional
skin tests, except for one 78-year-old female patient who
was reactive to piroxicam and tenoxicam, both on lesional
and on non-lesional skin.

Oral rechallenge of the suspected drug was undertaken
in 7 of the patients with high clinical suspicion of involve-
ment of a specific drug (Table 1), resulting in clinical
relapse in most of them (1 patient following re-intake of
paracetamol, 2 following re-intake of nimesulide, and 2
following re-intake of allopurinol; Fig. 1); no aggravation
was observed in the remaining 2 patients (following re-
intake of nimesulide). New pruritic lesions were detected
in all patients following positive oral rechallenge tests,
including mild mucosal lesions in 1 of them; additionally,
hyperthermia was observed in 2 of those patients and
discrete bullous detachments in 1. None of these patients
required intensive hospital care or surveillance because
of the severity of the induced lesions; short-lasting oral
steroid therapy was given in 2 of them, and for the remain-
ing 2 patients only topical steroids were prescribed. Total
regression of inflammatory lesions was achieved within
1 week in all cases, with new hyperpigmented patches
developing.

Discussion

The present study confirmed NSAIDs as the most
frequently suspected drugs in the clinical setting of FDE,
and, consequently, the most consistently tested. In our
experience, cases in which NSAIDs were not considered
were exceptional (9.6%), meaning that, in the presence
of FDE of unknown origin, NSAID involvement should be
always excluded. Systemic antibiotics, paracetamol and
allopurinol followed as commonly suspected drugs.

Lesional skin patch test results confirmed the clinical
suspicion and allowed the identification of the culprit
drug in nearly half of the patients (40.4%). Again, fol-
lowing these results, NSAIDs were clearly responsible
for 38.5% of all FDEs. As previously described (10, 11),
one particular case of FDE was attributed to cetirizine,
a well tolerated antihistamine; in this rare case (11),
positive reactions to levocetirizine and hydroxyzine were
also observed as an expression of cross-reactivity between
drugs that have very similar chemical structures. Simi-
larly, simultaneous reactivity to tenoxicam and meloxi-
cam in patients with positive test reactions to piroxicam
can also be explained by cross-reactivity phenomena (3,
7, 12–15). This has also been evaluated in all patients
tested for co-trimoxazole, as positive reactions to other

198 © 2011 John Wiley & Sons A/S • Contact Dermatitis, 65, 195–201
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(a)

(b)

(c)

(d)

Fig. 1. Patch testing in a fixed drug eruption (FDE) induced by allopurinol. (a) FDE presenting as multiple round residual hyperpigmented
macules in the clavicular areas. Non-steroidal anti-inflammatory drugs and allopurinol were the clinically suspected drugs. (b) Patch testing
on lesional skin with (from left to right) allopurinol 10–20% pet., diclofenac sodium 10% pet., ibuprofen 5% pet., nimesulide 10% pet., and
piroxicam 10% pet. (c) Negative patch test results on D1. (d) Positive oral rechallenge test result: recurrence of inflammatory signs on
residual lesions and new cervical lesions a few hours after re-exposure to allopurinol 100 mg.

sulfonamides were expected (16, 17); however, as no
positive reactions occurred with this drug, no reac-
tivity was observed with other related allergens.
Cross-reactivity is explained by the existence of simi-
lar immunogenic chemical structures within different
molecules, which are recognized as one by the immune
system. Apart from the academic interest, recognition
of cross-reactive molecules is undoubtedly important for
managing FDE patients (2, 5, 13), as it might impose
additional drug restrictions and allow the suggestion of
safe alternatives.

As expected (2), non-lesional skin patch tests gave
negative results in nearly all patients. This corroborates
the fact that skin-resident memory CD8+ T lymphocytes
are mostly located in the epidermis of hyperpigmented
patches (2, 18), explaining the exclusive lesional skin
reactivity and the tendency for there to be clinical relapses
involving the same areas after oral drug re-exposure (1).
The observed exceptional case of positive reactions in both
lesional and non-lesional skin is probably attributable to
the application of the tests on a non-perceptible normally
pigmented post-inflammatory residual lesion, as described
in various cases (1–3, 14, 19, 20).

Apart from the expected localized inflammatory signs
and pruritus, patch tests did not induce any extension of
the FDE lesions, systemic symptoms, or significant adverse
events (5). On the other hand, although no significant
adverse events were observed after oral drug rechallenge,

the evident extension of the disease with associated gen-
eral symptoms required the use of systemic steroid therapy
in some patients, which did not prevent additional residual
pigmented patches.

Several previous studies have already demonstrated
the importance of NSAIDs as common inducers of
FDE (21), often showing variable frequencies in the extent
to which they were identified as culprit drugs among other
drug classes (1–4, 22). Published data from other Euro-
pean countries seem to confirm the role of NSAIDs as
the main FDE-inducing drugs, followed by antibiotics
and anticonvulsants (1, 22), whereas in Korea, muscle
relaxants and anticonvulsants seem to be more common
inducers of FDE than NSAIDs or co-trimoxazole (8). This
variability is probably highly influenced by regional differ-
ences in drug prescription (2, 3, 8). Our results certainly
underestimate the real rate of involvement of NSAIDs
in FDE, as shown by the occurrence of positive oral
NSAID rechallenge test results in patients with nega-
tive lesional patch test results with the same allergen.
In fact, apart from nimesulide (23), piroxicam (15), and
etoricoxib (24), none of the remaining NSAIDs was able
to induce positive reactions in patch testing, even when
strongly suspected. The same situation was found when
antibiotics, paracetamol or allopurinol were considered,
even in some of the latter cases where imputability was
confirmed by positive oral rechallenge test results.
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In most published studies, NSAIDs seem to be com-
monly reactive when patch tested on NSAID-related FDE
pigmented patches, with positivity rates ranging from
60% to 100% for molecules such as phenazone salicy-
late (22), naproxen (25), and metamizole sodium (25),
tested in pet. or in dimethylsulfoxide. Concerning co-
trimoxazole, patch test results in FDE seem to be highly
variable in most studies, with positivity rates ranging from
60% to 93% with dimethylsulfoxide as the vehicle (22,
26), and from 0% to 40% with pet. (22, 26). However, as
most published studies on patch testing in FDE lack a sig-
nificant number of patients, and test conditions frequently
differ in allergen concentration, vehicles, and patch test-
ing or reading conditions, comparing the available data
may be challenging and possibly misleading.

The observed lack of reactivity to some allergens rep-
resents a clear limitation to the diagnostic value of patch
testing in FDE patients (27). In some cases, it may be
attributable to impaired penetration of the specific drug
through the stratum corneum (4), preventing activation
of latent intraepidermal CD8+ T lymphocytes, which is
somehow not compensated for by epidermal thinning
methods such as tape stripping or local allergen overload
by long-lasting occlusion and increased concentrations.
Binding to epidermal proteins, the specific molecular size
or lipophilicity may also be important factors determining
the potential for percutaneous diffusion (27). Similarly,
the vehicle in use might not be appropriate to facilitate the
transepidermal migration of the tested allergen (4, 5, 28),
as previously described for co-trimoxazole (26, 29, 30).
Negative results might also be attributable to the fact that
the tested molecule is not able to activate the immune
response in its primitive form, requiring systemic trans-
formation into its immunologically active metabolite (4).
This could be the reason for the absence of reactivity of
patch tests with allopurinol, as oxypurinol, its biologically
active metabolite, is formed in the liver, and seems to be
also the active immunogenic form responsible for other
T cell-mediated cutaneous adverse reactions (31–33).
However, in our experience, patch testing with oxypurinol
at 5–10% in different vehicles (pet., ethanol, and acetone)
in several cases of cutaneous drug eruptions induced

by allopurinol (including FDE) did not change the ten-
dency for there to be negative results, which means that
additional different factors may be involved (34). Finally,
specific epidermal CD8+ T lymphocytes might be unable
to react to the exposed allergen, as shown by evidence of a
refractory period of unknown duration following the onset
of FDE (18). This supports the widely accepted recommen-
dation to perform topical provocation weeks to months
after the resolution of acute lesions of FDE, even though it
is still unclear for how long the local reactivity potential
persists (5, 9).

Patch tests constitute a valuable, safe and underex-
plored tool in the determination of the imputability of
suspected drugs in FDE (7, 27). Even though the speci-
ficity of the patch test results with commercial drug
formulations can be discussed, in FDE this problem is
overcome with the negative result 0 non-lesional skin.
The lack of sensitivity is, however, a major limitation (27).
Precise recommendations of specific patch test conditions
for different allergens, in respect of drug concentrations,
vehicles, epidermal thinning methods, and duration of
occlusion, seems to be crucial for clear interpretation of
patch test results, and have not been definitively estab-
lished for many drugs (5). Non-occlusive patch tests have
also been described and associated with interesting results
in FDE, questioning the role of allergen occlusion, and
suggesting the possibility of short-lasting early positive
reactions that might be unnoticed in the classical 24-hr
(D1) readings (22). Additionally, criteria must be defined
in order to clarify the relevance of mild local reactions
such as pruritus or non-infiltrated erythema, which seem
not to be predictive of positive drug rechallenge test
results (2, 8). The use of vehicles other than pet., such as
dimethylsulfoxide, or higher concentrations of allergens
may play a role in raising the specificity of patch testing
for some allergens, but may also induce false-positive
reactions, owing to non-specific irritant action on the
skin (3, 26), necessitating careful result interpretation.
Further studies in this area are required, in order to
clarify the factors that induce or prevent positive reac-
tions for each considered drug, and to enhance the
credibility of this technique in the confirmation of drug
imputability.
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