
Editorial
Penicillin Allergy: Mono-, Double-, and
Multiple-Drug Hypersensitivity, or Even
No Sensitivity?
Werner Aberer, MD Graz, Austria
Penicillin is the most commonly cited drug in connection
with a drug allergy. It is self-reported by approximately 10% of
the population1 and officially recorded for approximately 8% of
individuals using health care facilities in the USA.2 For the
individual and many doctors, proven or even suspected penicillin
allergy implies the avoidance of all beta-lactams. Yet, less than 1
in 20 persons will have an acute reaction to the gold standard test
for confirming a clinically significant IgE-mediated penicillin
allergy, which consists of an oral challenge with a therapeutic
dose.3

Several factors may explain this extreme discrepancy: deficient
knowledge and understanding on the part of patients and their
doctors concerning the mechanisms underlying the clinical signs
of allergy, the nonavailability of adequate testing procedures in
many regions, the mistaken belief in clinically inconclusive
serologic tests,4 and even different testing guidelines.5 But
nonverified or erroneous penicillin allergies, noted even in elec-
tronic health records, are being recognized as a significant public
health problem.

Salas et al6 convincingly report that reactions—immediate or
nonimmediate—may appear in the same patient after taking a
combination product containing 2 related, but not cross-reactive
substances. Three patients presenting with immediate and one
presenting with a nonimmediate reaction after taking the com-
bination of amoxicillin (AX) and clavulanic acid (CLV) were
evaluated carefully. Skin testing, drug provocation, specific IgE,
and basophil activation by flow cytometry were performed in
those with immediate reactions, and immunohistochemistry,
phenotyping by flow cytometry, dendritic cell maturation, and
lymphocyte proliferation assays in the person with nonimmediate
reaction. All 4 patients reacted to both substances: the beta-
lactam antibiotic AX and the beta-lactamase inhibitor CLV.
Although both substances are beta-lactams, no cross-reactivity
has been registered between them. This may be due to differ-
ences in their chemical structure and the substances produced
during their metabolism.7 But it remains unclear why some
persons treated with the AX-CLV combination develop a selec-
tive allergy to CLV while tolerating AX, and vice versa.7 Thus, an
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accurate diagnosis of patients who experience a reaction after
taking AX-CLV is crucial to avoid the use of inappropriate
alternative antibiotics, which tend to be more expensive and may
have further adverse effects.8

This study confirms an established fact: patients reacting
selectively to CLV may use all of the other beta-lactams,
including AX. This is important because many patients with a
so-called penicillin allergy avoid all beta-lactams because of sus-
pected cross-reactivity. Indeed, a certain immunologic cross-
reactivity does exist between penicillins, and much less or
possibly no clinically significant immunologic cross-reactivity
between specific penicillins, cephalosporins, and other non-
penicillin beta-lactams, with the possible exception of those
specific beta-lactams that share the same side chains.9

But why do many patients and doctors avoid all beta-lactams
in patients with a penicillin allergy? Potential cross-reactivities
must be proven or disproven in each patient. This is frequently
not performed, either intentionally or due to the nonavailability
of adequate testing facilities. More importantly, IgE immuno-
chemistry vastly overcalls beta-lactam cross-reactivity, which is not
observed clinically.10 The presence of measurable anti-beta-lactam
IgE does not mean that therapeutic exposure will cause any
clinically significant symptoms.4 This fact may be interpreted
variously, whereas the European guidelines cite a positive skin test
or a positive s-IgE to penicillin as a diagnostic criterion for a
penicillin allergy and therefore recommend the avoidance of a
drug challenge11; this recommendation is questioned by many
allergists.12 In fact, many American experts postulate that the
commercially available serologic tests are unsuitable for clinical
use at the present time.4

The fact remains that some patients do react to more than one
drug, and especially to nonchemically related drugs. Approximately
a third of patients reporting at a drug allergy unit mention more
than one “drug allergy.”13 Multiple-drug hypersensitivity (MDH)
was first described as a drug allergy to 2 ormore chemically different
drugs.14 It differs from cross-reactivity (due to structural similar-
ities, common metabolic pathways, or pharmacologic mecha-
nisms), flare-up reactions (exacerbation of an existing drug allergy
by an early switch of therapy to a novel drug),15 and the multiple-
drug intolerance syndrome.16 The latter is defined as intolerance to
3 or more neither structurally nor pharmacologically related drugs,
with no confirmation after evaluation,17 and possibly driven by
patient anxiety.18 In documented drug hypersensitivity reactions
(DHRs), the prevalence of MDH ranges from 1% to 10%.19

In summary, the diagnosis of DHRs is challenging and re-
quires a careful approach, regardless of the specific drug involved.
This is especially true of a so-called penicillin allergy: patients
may react differently, with different consequences. The testing
procedures are fairly simple; a beta-lactam allergy can be safely
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managed by 7 steps.2 Allergists should adhere to the known
protocols. More importantly, international guidelines should be
harmonized or even unified. The current divergence is not
conducive to a standardized approach. Salas et al6 have described
their critical approach in 4 patients. The allergy community
needs common guidelines for the evaluation of all patients with a
suspected penicillin allergy.
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