Perspective

How antibiotic allergy labels may be
harming our most vulnerable patients
Antibiotic allergy testing programs will ensure that vulnerable patients receive
appropriate antibiotic therapy

A

ntibiotic allergy labels are accumulated by
various mechanisms and are often incorrectly
self-reported or recorded. Incorrect antibiotic
allergy labels frequently persist in community and
hospital medical records throughout patients’ health care
journeys, either with the phenotype unveriﬁed by
clinicians or recorded as unknown.1,2 Among a cohort of
older Australian general medical inpatients, we identiﬁed
that 25% had a mismatch between their reported and
recorded antibiotic allergy.3 Further, as an additional
source of incorrect antibiotic allergy labels, patients with a
true immunological basis for antibiotic allergy, such as
immediate (IgE-mediated) reactions, may lose reactivity
over time.4 Incorrect antibiotic allergy labels often
prevent the use of appropriate narrow spectrum penicillin
and targeted antibiotic therapies in both community and
hospital practice, frequently among the patients most in
need.4,5
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It is reasonable to suggest that antibiotic prescribing in
patients with reported antibiotic allergies would be
improved through the incorporation of antibiotic allergy
programs in antimicrobial stewardship (AMS) services.16
Comprehensive AMS programs which aim to guide
appropriate selection, dosing, route and duration of
antimicrobial therapy have been shown to decrease
antimicrobial use by 22e36%, with annual savings of
US$200 000e$900 000 in larger US academic hospitals.17
AMS programs have been shown in systematic and

j

4 Royal Melbourne
Hospital,
Melbourne, VIC.

When prescribing in a setting of self-reported penicillin
allergy, clinicians are more likely to be risk averse and
avoid penicillin and, to a lesser extent, all b-lactam
therapies.10 Antibiotic allergy testing, although effective,
is not widely available,10 requiring specialised services
and use of penicillin reagents not commonly present at the
frontline of medical care. The resultant unnecessary use of
broad spectrum second or third choice antibiotics
contributes to the development of multidrug-resistant
infections and C. difﬁcile acquisition.11 Avoiding
alternative targeted b-lactams (eg, cephalosporins) in
patients with a remote history of mild penicillin allergy is
generally unnecessary, as overall cephalosporin crossreactivity is less than 2% for third generation
cephalosporins, 1% for carbapenems and zero for
monobactams.12-15 Cross-reactivity is often predicted by
conserved R1 side chains of b-lactams, especially among
aminopenicillins (eg, amoxicillin, ampicillin) and
aminocephalosporins (eg, cephalexin, cefaclor).13 In the
setting of such low rates of penicillin cross-reactivity, even
patients with true immune-mediated penicillin allergy
need not, under appropriate specialist advice, avoid all
alternative b-lactam therapies.
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Using National Antimicrobial Prescribing Survey data,
we found antibiotic allergy label prevalences among
hospitalised Australians of 18% overall and 9% for
penicillin alone, with the highest prevalence (19e24%)
noted in the most vulnerable patients — those with
chronic illness, cancer or alternative immunosuppression.1
This burden was similar to that reported in other
Australian centres2 and to contemporary estimates from
the United States health care system.3 In Australia, as
many as one in four inpatients with cancer have an
antibiotic allergy label,1,4 and their risk of being
prescribed an inappropriate antibiotic is almost
50% higher than for patients without an antibiotic allergy
label (odds ratio [OR], 1.47; 95% CI, 1.05e2.08;
P ¼ 0.032).1 Between 2010 and 2012, 23% of patients with
cancer and a concomitant infection at the Peter
MacCallum Cancer Centre in Melbourne had an antibiotic
allergy label on ﬁle.4 On multivariate logistic regression,
the label was associated with signiﬁcantly more antibiotic
treatments per admission (3 v 2; P ¼ 0.01) and more
readmissions with an infective diagnosis (53% v 28%;
P < 0.001).4 The deleterious effects of a b-lactam allergy
were also demonstrated in a prospective study of 507
inpatients with infectious diseases in Canada, where
multivariate analysis identiﬁed that b-lactam allergy was
associated with an increased risk of adverse events
(adjusted OR, 3.1; 95% CI, 1.28e7.89) and a composite
endpoint of readmission, Clostridium difﬁcile infection,
drug reaction or acute kidney injury (adjusted OR, 3.18;
95% CI, 1.28e7.89).5 These impacts are concerning given
that almost 20% of antibiotic allergy labels arise from drug
side effects,6 and most childhood antibiotic allergy
labels likely reﬂect a viral aetiology rather than true
immune-mediated antibiotic hypersensitivity.7 Caubet
and colleagues7 detected respiratory viruses by
polymerase chain reaction of throat swab samples or
serological testing in 66% of oral challenge-negative

children at the time of reported allergy, while Vezir and
colleagues8 found that over 96% of children with a
non-immediate allergy did not have their allergy
reproduced on antibiotic re-challenge. In a seminal article,
Bourke and colleagues9 found that 90% of all penicillin
allergy labels can be removed by formal penicillin skin
testing and subsequent oral provocation.
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Cochrane reviews to increase guideline-concordant
antibiotic therapies and reduce restricted antibiotic
usage.18 Infectious Diseases Society of America guidelines
recommend that such AMS programs incorporate
penicillin allergy assessment.19 While the costeffectiveness of an antibiotic allergy testing program
needs to be examined in an Australian context,
international assessments have shown that such a
program can reduce antibiotic costs per patient.20
Centralised antibiotic allergy testing targeted to our
vulnerable patients, particularly people with cancer and
those who are immunocompromised, may be a more
pragmatic approach and an appropriate starting point for
antibiotic allergy AMS programs. Antibiotic allergy
testing may be associated with serious adverse events and
should be performed in specialised centres, especially for
patients with histories of severe or life-threatening
adverse reactions. However, in many vulnerable patients,
low risk antibiotic allergies can be clariﬁed by history
alone. Improving clinician understanding of crossreactivity is likely to increase b-lactam uptake in patients
with penicillin allergy, as may a reﬁned AMS program
focus.
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In an effort to reduce inappropriate hospital antibiotic
prescription by frequent antibiotic prescribers, we
developed a centralised multidisciplinary antibiotic
allergy testing program integrated within our AMS
program at Austin Hospital and the Peter MacCallum
Cancer Centre. After introducing the program, we found
that 83% of patients could have an antibiotic allergy label
removed.21 This ﬁnding has particular signiﬁcance as
48% of patients were immunocompromised, with
conditions and treatments including haematological and
oncological malignancy, autoimmune disease, solid
organ or stem cell transplants, and steroid usage of more
than 15 mg daily for 1 month.21 After testing in this cohort,
guideline-preferred antibiotic prescribing signiﬁcantly
improved (95% [3 months after implementation]
v 62% [3 months before implementation]), as did antibiotic
appropriateness (adjusted OR, 12.27; 95% CI,
5.00e30.09).21 In another recent Australian study using
allergy testing in an emergency department, 81% of
patients had their penicillin allergy label removed
following penicillin skin testing and oral provocation.22
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Ideally, all patients with a history of immune-mediated
allergy should be referred for specialist assessment
and/or skin testing followed by oral provocation, which
for immediate penicillin allergy is particularly safe and
carries a 99.2% negative predictive value.9 However,
considering the large population burden of antibiotic
allergy in Australian health care, specialist review

remains impractical. Vulnerable patients and those with
severe, high risk or complex allergy histories should
therefore be the target of specialised centralised testing
programs. Other practical programmatic approaches that
avoid skin testing and should be explored include direct
oral penicillin challenge, which has recently been shown
to be effective in carefully selected patients with low risk
allergies.8,23
Validation of antibiotic allergy labels will clearly improve
appropriateness of antibiotic use, although antibiotic
allergy testing, while proposed as a way for AMS to
reclaim antibiotics,16 may not be viable in broad
application. However, even simple measures such as
educating clinicians about antibiotic cross-reactivity,
pursuing a viral aetiology instead of antibiotic
prescription for childhood exanthems, forensically
evaluating purported allergy in the electronic medical
record, and deleting labels that are drug side effects (eg,
gastrointestinal intolerance) are likely to signiﬁcantly aid
de-labelling efforts. Raising the proﬁle of antibiotic allergy
in Australian health care and identifying vulnerable
patients who would beneﬁt from targeted antibiotic
allergy testing are also likely to have a signiﬁcant impact
on antibiotic prescribing practices. Frequent users of
antimicrobials, especially those with an immunemediated antibiotic allergy, should be the primary targets
for testing services. The establishment of
multidisciplinary specialised antibiotic allergy testing
referral centres involving allergists, infectious diseases
physicians, AMS programs and pharmacists21 enables
centralised testing with minimisation of program costs
and provision of specialised interpretation. Centralised
antibiotic allergy testing programs integrated within
AMS programs providing supervised skin-testing
services — combined with widespread education
regarding low rates of b-lactam cross-reactivity,
development of programmatic oral re-challenges of low
risk patients, and direct de-labelling of patients with
antibiotic-related side effects — would underpin a
collective effort to deliver the most appropriate antibiotic
therapy for all patients, particularly those who are most
vulnerable.
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