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Fixed drug eruption (FDE) is a delayed drug hypersensitivity
reaction that rarely occurs in children. It typically appears as
erythematous, well-circumscribed, and oval isolated macules
that occur in isolation or in small numbers and cause intense
pruritus, burning, or pain. They are most frequently located on
the lips, palms, soles, glans penis, and groin and usually resolve
spontaneously after discontinuation of the culprit drug, leaving
hyperpigmentation [1]. They characteristically reappear at the
same site if the patient is re-exposed to the drug. The drugs
that most frequently cause FDE are analgesics, antimalarials,
barbiturates, and antibiotics, including amoxicillin [2,3].
Diagnosis of FDE is based on skin tests and drug challenge
tests (DCTs) [4]. There are rare clinical variants that include
nonpigmenting FDE (NPFDE), generalized FDE, and other
atypical presentations. NPFDE is a very rare variant that is
characterized by the absence of residual hyperpigmentation.
Few cases have been reported in adults [2], and only 2 cases
have been reported in children [5,6]. We report a case of
NPFDE with skin desquamation and onycholysis induced by
amoxicillin, as confirmed with a DCT. Since studies assessing
cross-reactivity in delayed type reactions in ß-lactams are
limited, we also evaluated cross-reactivity to other ß-lactams
by performing DCTs.
The patient was a 17-year-old male with Down syndrome
and mild atopic dermatitis who had experienced 4 episodes
of desquamation on the posterior aspect of the thumb and
index finger of his right hand. The episodes had occurred
24-48 hours after finishing 7 days of oral amoxicillin
treatment prescribed for infections such as tonsillitis. The
first episode was at the age of 13, and the patient has since
experienced reactions to amoxicillin once annually. In
one of the 4 episodes, the extension of the reaction also
produced onycholysis on his right index finger that resolved
spontaneously after a few weeks. In all the episodes, the skin
lesions disappeared in 6-7 days without residual lesions.
The patient previously tolerated penicillin, amoxicillin, and
amoxicillin/clavulanic acid on several occasions.
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The allergological work-up was initiated by performing
patch tests on the upper part of the patient’s back with
amoxicillin, amoxicillin/clavulanic acid, penicillin,
and cefuroxime according to the guidelines of the
European Society of Contact Dermatitis [7]. The patch test
concentrations in petrolatum were as follows: amoxicillin,
50%; amoxicillin/clavulanic acid, 50% (amoxicillin/
clavulanic 875/125 mg); penicillin, 10%; and cefuroxime,
10%. All tests were negative at 48 and 96 hours. We also
performed the tests with amoxicillin at the site of the lesion,
although the patches detached quickly owing to the lack of
adhesion on the fingers.
We performed a DCT with amoxicillin 750 mg every
8 hours for 7 days. The first dose was administered in our
department at 60-minute intervals (1/100, 1/10, full dose) [4],
and the patient remained under medical surveillance for
2 hours. The remaining doses were taken at home. The patient
presented desquamation starting on the posterior aspect of his
thumb and index finger 2 days after finishing the final dose
of amoxicillin (Figure). The lesions resolved spontaneously
within 7 days, leaving no residual pigmentation.
Four months after the positive DCT with amoxicillin,
we evaluated cross-reactivity to other ß-lactams with and
without identical side chains using a DCT with penicillin G
and cefadroxil. The patient tolerated 750 mg of penicillin G
in our department (reached by gradual increases) followed
by a dose of 750 mg at home every 8 hours for 7 days. Two

months later, a DCT performed with cefadroxil up to a total
dose of 500 mg under medical surveillance was negative.
The following doses were administered at home every
12 hours. The patient experienced stomach discomfort after
the first 2 doses, resulting in discontinuation of the treatment
and inconclusive results for the evaluation of tolerance to
cefadroxil. Outside the allergological study, the patient was
also prescribed cefuroxime, a ß-lactam with a different side
chain, which was also tolerated. Therefore, he was diagnosed
with desquamative NPFDE induced by amoxicillin and advised
not to take aminopenicillins or cephalosporins with the same
side chain.
FDE is thought to be a classic delayed-type hypersensitivity
reaction mediated by CD8+ cells. It has been demonstrated that
intraepidermal T cells expressing the receptor TCR-αβ are
abundantly detected between keratinocytes in the lesions of
FDE [1]. NPFDE is a rare delayed drug reaction. Only 2 cases
have been reported in children: a 13-year-old with NPFDE
in the form of bullous desquamation on the palms and soles
induced by amoxicillin and rifamycin [5] and a 10-year-old
boy with NPFDE in the form of penis swelling induced by
amoxicillin [6]. To our knowledge, there have been no reported
cases of desquamative NPFDE induced by amoxicillin, as
demonstrated by DCT, in a boy.
While better methods for diagnosing FDE continue to be
debated, DCT is the most reliable approach for identifying
the causative drug [1]. In this case, a positive DCT result with
amoxicillin confirmed the diagnosis in a patient with negative
patch test results. The use of patch tests has been controversial
owing to the elevated number of false-negative results [1].
While cross-reactivity between ß-lactams in type I reactions
(immediate) has been evaluated more extensively [8], it has
received less attention in non–type I reactions (delayed) [9].
Cross-reactivity may occur because amoxicillin and some
early-generation cephalosporins share identical side chains
(eg, cefadroxil, cefatrizine, and cefprozil) or similar side
chains (eg, cefamandole and cefonicid) [10]. Further research
is still needed to evaluate cross-reactivity in FDE caused by
ß-lactams.
By studying cross-reactivity, we demonstrated the aminoselectivity of the reaction and provided the patient with safer,
alternative ß-lactams.
In conclusion, we present the first case of NPDFE with
skin desquamation and onycholysis caused exclusively by
amoxicillin in a teenage patient who tolerated other ß-lactams
with a different side chain. DCT is currently the most reliable
method for the identification of the drug implicated in FDE.
An allergological work-up makes it possible to provide safe
alternative ß-lactams, although more research is needed
to assess cross-reactivity in delayed reactions caused by
ß-lactams.
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Figure. Desquamating nonpigmenting fixed drug eruption induced by
the challenge test with amoxicillin.
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Papillon-Lefèvre syndrome (PLS, OMIM 245000) is a rare
autosomal recessive disorder caused by mutations in the CTSC
gene, which is located at 11q14.2 and encodes the enzyme
cathepsin C [1]. Cathepsin C activates proinflammatory
proteases (eg, NE, PR3, CatG, NSP4, chymases, tryptases, and
granzymes), regulates the function of immune cells [2-4], and
controls the formation of the corneocyte envelope.
PLS is characterized by symmetric palmoplantar
keratoderma and severe, early-onset periodontitis, leading
to the premature loss of dentition [1]. Other manifestations
include recurrent pyogenic skin infections, nail dystrophy,
hyperhidrosis, liver abscesses, mild mental retardation,
intracranial calcifications, and increased susceptibility to
infection [1,5]. CTSC loss of function results in reduced
neutrophil response bacteria [2,3]. PLS is found in all ethnic
groups, with an estimated prevalence of 1-4 per million
individuals and a male:female ratio of 1:1 [1].
More than 75 biallelic hypomorphic variants in the CTSC
gene have been described in PLS, Haim-Munk Syndrome
(OMIM 245010), and aggressive periodontitis 1 (OMIM
170650) [6]. Most of the pathogenic variants causing PLS
are located in exons 5-7, which encode the heavy chain of
cathepsin C, suggesting that tetramerization is important for
enzymatic activity [7]. Given the high allelic heterogeneity,
most patients are compound heterozygotes, with the exception
of those from consanguineous families. Identical mutations of
the CTSC gene can result in various phenotypes, and no straight
genotype-phenotype correlations have been established [7,8].
Variations in intrafamilial penetrance have been described [7].
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