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There has been increasing interest in the study of
atopic diseases in recent years [1], extending to
hypersensitivity drug reactions [2,3]. This has been
demonstrated by the initiatives proposed in the
periodic Drug Hypersensitivity Meetings (DHM) of
which five editions have occurred so far, as well as
the many activities organized by the European Acad-
emy of Allergy and Clinical Immunology (EAACI)
and other societies [4]. This issue of the journal
contains six reviews that deal with various topics
in drug hypersensitivity, ranging from practical
approaches for the clinician, aspirin desensitization
for cardiovascular diseases, advances in the treat-
ment of severe adverse drug reactions, diagnostic
tests for allergy to beta-lactams, to more basic
aspects such as the involvement of metabolites in
drug allergy, and the pharmacogenetics of NSAID
hypersensitivity. There is also a review on cutaneous
adverse drug reactions in the elderly, an important
subject that has not received much attention in
the past.

Drug metabolites are known to play a key role in
the induction of allergic reactions. Native drugs are
often unable to bind proteins directly and will
undergo metabolic biotransformation before
becoming immunogenic [5,6]. Classical drugs that
require metabolic transformation include sulfame-
thoxazole and carbamazepine. For sulfamethoxa-
zole, a sulphonamide with antimicrobial activity
is metabolized to a hydroxylamine by oxidation
of the terminal amine, generating nitrososulfame-
thoxazole that binds to cysteine residues in proteins
[7,8]. In the case of carbamazepine, although it can
generate over 30 metabolites, the most important
pathway in terms of drug hypersensitivity is the
formation of carbamazepine 10,11-epoxide fol-
lowed by hydroxylation to carbamazepine 10,11-
trans-dihydroxy [9]. Regarding selective immuno-
logical reactions to NSAIDs, there is great interest in
studying the metabolites involved in these reactions
[10]. In this issue, Agúndez et al. [6] review the
literature on such processes, focussing mainly on
beta-lactams and NSAIDs, the two most common
groups of drugs involved in hypersensitivity reac-
tions [2,3,11]. They speculate on the potential
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metabolites that may be involved in hypersensitiv-
ity reactions to amoxicillin, acetylsalicylic acid
(ASA), metamizol and paracetamol, key drugs that
can induce both IgE and T cell mediated allergic
responses [6,10].

The review by Gómez et al. [12] provides an
update on the most recent findings concerning
the influence of genetics on NSAID hypersensitivity
reactions. The authors emphasize that NSAIDs are
the most frequent agents involved in hypersensitiv-
ity drug reactions, as reported by many groups
[2,3,11]. Acute urticaria induced by NSAIDs in the
absence of chronic spontaneous urticaria is the most
common entity and constitutes a stable phenotype
that does not seem to evolve to chronicurticaria
[13–15]. Major efforts have been made in recent
years to phenotype cases with hypersensitivity reac-
tions to NSAIDs [13]. Although there is ongoing
debate in this area [16,17], we appear to be reaching
a consensus [13,18,19]. Mast cells are key players in
these reactions and recent genetic studies have
added more weight to this assertion [20]. Clearly,
we will need to look beyond the prostaglandin path-
way to explain the mechanisms involved [21]. Given
that these reactions are relatively commonplace
compared with other hypersensitivity drug reac-
tions, and that their incidence may be increasing,
more cases should become available for study in the
near future [2,20]. It also appears that there is geo-
graphical variation in terms of the entities induced
by NSAIDs hypersensitivity, with angioedema pre-
vailing in those countries with a high prevalence of
house dust mite sensitization [22,23]. NSAIDs
hypersensitivity is also clinically relevant in chil-
dren [23].

Several groups have emphasized the need to
monitor the acute response in order to obtain
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information on the mechanisms involved in hyper-
sensitivity drug reactions, for both immediate (IgE-
mediated) reactions and nonimmediate (T cell
dependent) responses [24,25]. In the case of
immediate reactions, most studies have quantified
inflammatory mediators in peripheral blood and
urine [24,26], whilst for nonimmediate reactions,
the skin and peripheral blood have been monitored
concurrently [26]. On the basis of the idea that T
cells express markers for skin-homing, this process
can be closely followed prospectively at sequential
time intervals in order to track the patterns of cells
involved [27]. This is based on the interaction of
cutaneous lymphocyte antigen (CLA), present in
peripheral lymphocytes, with the corresponding
ligand E-selectin in skin blood vessels. This process
is accompanied by a characteristic set of interactions
between chemokine receptors on lymphocytes and
their corresponding ligands in the skin [25].

In this issue, Shiohara et al. [28] review severe
drug reactions, including Stevens–Johnson syn-
drome (SJS), toxic epidermal necrolysis (TEN) and
drug-induced hypersensitivity syndrome/drug reac-
tion with eosinophilia and systemic symptoms
(DRESS). The main focus of the review is to compare
data obtained from peripheral blood very early
during the acute stages of these severe drug reac-
tions. The authors study a model in which challenge
is well tolerated and there is strong T cell involve-
ment and provide a detailed review of the recent
literature in this area. Although monitoring of the
acute phase is not regularly carried out in clinical
practice during severe drug reactions, it could poten-
tially be an interesting approach, not only to aid
diagnosis but also to choose the best therapeutic
option to arrest (if possible) progression of such
drug reactions.

Although considerable progress has been made
in the understanding of T cell mediated reactions,
differentiating this into four major categories being
a major step forward [29], it is now clear that even
more subtypes can be identified. This may be
particularly relevant in the elderly. The review by
Heng and Lim [30] studies this issue in more detail,
providing a broad overview of drug eruptions in
elderly patients, a particularly important topic
given the rapidly ageing population worldwide
who accrue increasing numbers of medical comor-
bidities requiring pharmacotherapy [30]. Some of
these cutaneous adverse reactions that mimic drug
allergy may be due to the inherent pharmacological
properties of the drug with resultant effects on the
skin, rather than immunological mechanisms
alone. For instance, chronic eczematous drug erup-
tions on underlying xerotic skin and chemotherapy
induced cutaneous eruptions [31,32]. Photoageing
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may also affect skin test responses [33] and affect the
reliability of diagnostic tests. Elderly patients who
develop severe cutaneous adverse reactions such as
SJS/TEN tend to have poorer outcomes in view of
baseline age-related organ impairments and under-
lying comorbidities. Dry eyes, a sequelae of ocular
involvement in SJS/TEN, may be accentuated as
tear production diminishes physiologically with age-
ing [33], further impacting quality of life in theelderly.

From a clinical point of view, hypersensitivity
drug reactions to beta-lactams are highly relevant
because they are the most frequent triggers of hyper-
sensitivity drug reactions that are mediated by
specific immunological mechanisms [3]. Since the
mid-80s, when side chain specific reactions to
amoxicillin were frequently reported by different
groups in several countries, the ‘changing world’
view has been accepted, which asserts that as new
beta-lactams enter the market and are prescribed,
the possibility of finding selective reactions to these
new drugs occurs [34,35]. For many years, amoxi-
cillin was the most frequently reported culprit [34],
but more recently, clavulanic has become increas-
ingly relevant [36,37]. It is crucial that the evidence
base for this be constantly reviewed and diagnostic
procedures updated accordingly [38,39]. It could be
argued that the views of Macy et al. are very similar
to other American authors working in this area, but
in strong disagreement with the European view
[40,41]. The position of an expert group from the
European Academy of Allergy and Clinical Immu-
nology is that in addition to major and minor
determinants of benzyl penicillin, amoxicillin and
where necessary other culprit drugs should be used
in the diagnosis of immediate hypersensitivity to
beta-lactams [39,40]. This contrasts with the pos-
ition stated by Macy [42] that the use of major and
minor determinants of penicillin for diagnosis is
sufficient, and in the case of drug administration
to patients with negative skin tests to these deter-
minants, the possibility of developing an anaphy-
lactic reaction should be low. For European allergists
familiar with hypersensitivity reactions to beta-lac-
tams, this statement is refutable [40,41].

When evaluating hypersensitivity reactions to
beta-lactams according to clinical history, it is often
unclear whether the initial reaction was immediate
or nonimmediate [43–45]. For example, the so-
called accelerated reactions to penicillins can occur
as soon as 1 h after drug intake and as such cannot be
clearly distinguished from immediate reactions in
many cases. Patients with accelerated reactions can
develop generalized erythema, facial angioedema
and systemic pruritus; however, recent evidence
indicates that these are associated with a T cell
effector response [46]. For thispurpose,whenpatients
Health, Inc. All rights reserved.
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are evaluated following an acute reaction, they
should not be observed for only 1 hour, but ideally
the patient should continue to be observed for a
period of 24–48 h, with the first 8 h being the most
critical. Reactions due to amoxicillin (AX) can occur
as soon as several hours after drug intake [45,46].

Today, there is general consensus that AX must
be used as a reagent for skin testing, especially in
those countries where this drug is frequently pre-
scribed and involved in hypersensitivity drug
reactions [39,40]. Given that it is often the most
frequent drug involved in drug allergy, our view is
that the term minor determinant, as used by Macy
[42], should be avoided. In Spain, France, Portugal
and other countries, AX should not be considered a
minor determinant. In fact, classical benzyl-penicil-
lin determinants (i.e. penicilloyl-polylysine, and
benzylpenicillin and benzylpenicillin, benzylpenicil-
loate and benzylpenilloate as a minor determinant
mixture) now behave like minor determinants
because of the low frequency of skin test responses
[36,37,41]. The use of other penicillin determinants,
for example ampicillin, has been shown not to be
relevant, as selective immediate reactions to these
drugs are uncommon [47].

Concerning cephalosporin determinants, these
should be used when major and minor penicillins
have been discounted due to negative skin test
results [40].

In-vitro testing remains an unviable diagnostic
technique in most situations due to the inadequate
sensitivity of commercially available reagents [48].
As a result, a number of laboratories have developed
their own techniques in order to measure specific
IgE antibodies. This has not only allowed diagnosis
but also improved our understanding of these reac-
tions [49,50]. The development of cell assays based
on lymphocyte stimulation and other immune
processes may provide a solution for the future;
however, such techniques are currently reserved
for specialized laboratories [51,52].

Another approach to the in-vitro diagnosis of
immediate reactions is the basophil activation test.
A lot of effort has been made in recent years to
improve the performance of this test [53]. It has
been applied to the diagnosis of several drugs,
including pirazolones [54], quinolones [55], ome-
prazole and others [53]. The best performance to
date has been achieved for beta-lactams [56]. In spite
of these applications, there are still many outstand-
ing issues to be resolved if we are to create an
accurate, generalizable and easily implemented test.
As such, these cannot be recommended as part of
routine clinical practice for now. Before an inter-
national consensus is made with respect to the
provision of guidelines for evaluating patients with
 Copyright © 2015 Wolters Kluwe
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hypersensitivity reactions to beta-lactams, two con-
ditions are required: a fluid exchange of information
amongst all experts in this area from different parts
of the world and the acceptance that the pattern of
beta-lactam allergy may vary between different
countries not only in terms of prevalence of IgE
and T cell dependent responses but also in the
specificity of immunological recognition. The idea
that major and minor determinants of penicillin are
sufficient for diagnosis needs to be re-examined.

The final article in this issue of Current Opinion in
Allergy and Clinical Immunology is devoted to aspirin
desensitization in cardiovascular disease [57]. Al-
though mechanistically similar to the use of high-
dose aspirin desensitization in chronic rhinosinusitis
and nasal polyposis, the target dose of ASA needed for
cardiovascular disease is lower (75–100 mg/day). The
roleofASA iswell established in the treatmentof these
diseases [58]; however, its usage is clearly limited for
patients with a history of hypersensitivity to NSAIDs.
The term ‘aspirin allergy’ should be replaced with
’aspirin hypersensitivity’, as both immunological
and nonimmunological mechanisms may take part
and in fact nonimmunologically mediated reactions
are the most common [13].

Whether ASA can induce anaphylaxis or not is a
matter of debate, but if we consider anaphylaxis as a
clinical entity in which both specific immunological
and nonimmunological mechanisms can occur, fol-
lowing the recent recommendations for evaluating
anaphylaxis [59], a number of skin reactions to ASA
and other NSAIDs can be considered anaphylactic
reactions [13]. In fact, one recent study [60] has
shown that NSAIDs are major causes of drug-
induced anaphylaxis in patients who attend hospi-
tal emergencies. Although the authors point out
that desensitization often fails for patients with
chronic urticaria, very little is known about desensi-
tization in cases of acute urticaria/angioedema
induced by NSAIDs in patients without underlying
chronic spontaneous urticaria. It should be pointed
out again that the terminology to describe this
disease has changed, and instead of aspirin exacer-
bated respiratory disease (AERD), we should now use
NSAIDs exacerbated respiratory disease (NERD) [13],
as in many parts of the world, other drugs are more
commonly involved than ASA [2,3].
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