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Prevalence of self-reported and confirmed penicillin allergy in a

Belgian outpatient population

To the editor,

B-lactam antibiotics (B-LABs), especially penicillins, are one of
the predominant causes of drug hypersensitivity reactions (DHRs)
with significant morbidity and mortality. Alternatively, unverified
and spurious “penicillin allergy” has developed into a scourge with
important medical and financial consequences for both the patient
and society. According to the literature, 10%-20% of the population
reports a “penicillin allergy” that was never accurately documented.
Most reports describe an unknown reaction or a poorly defined
rash.?

However, over 90% of the individuals with a “penicillin allergy”
tolerate the alleged culprit(s) during controlled drug challenges (DC)
and are at unnecessary risk for suboptimal second-line antibiotic
treatments.! Actually, “penicillin allergy” is associated with poorer
outcomes, prolonged hospitalizations, readmissions, increased
rates of Clostridium difficile and antimicrobial resistance, for example
vancomycin.®

An important reason for penicillin (and other f-LABs) allergy to
be overestimated is the fact that it is often a self-reported condi-
tion without any diagnostic verification together with an insufficient
knowledge of cross-reactivity between penicillins and other B-LABs,
mainly cephalosporins.*®

In Belgium, data about the prevalence and consequences of a
“penicillin allergy” are lacking. Hence, the aim of this study was to
determine how many individuals, attending the outpatients’ clinics
of Allergology and Pediatric Allergology of the Antwerp University
Hospital, claim to have a “penicillin allergy” and to identify the pa-
tients with a p-LAB allergy.

In this prospective observational study, participants were in-
cluded via the outpatients’ clinics of Allergology and Pediatric of the
Antwerp University Hospital between September 2018 and August
2019.

They were asked the following binary question: “Do you (pos-
sibly) have a penicillin allergy?” Participants who responded “yes”
were offered confirmatory testing,’ including quantification
of total and specific IgE antibodies (FEIA ImmunoCAP, Phadia
Thermo Fisher, Uppsala, Sweden) to penicillin G, penicillin V, am-
picillin and amoxicillin, followed by skin prick testing (SPT) and
when negative additional intradermal tests (IDT), including de-
layed readings after 48-72 hours, with penicillin G and amoxi-

cillin and/or amoxicillin/clavulanic acid (AX/CL) according to the

suspected culprit of the index reaction (for the protocol of skin
testing, see Table S1 in this article's Online Repository). Patients
with negative skin testing and sIgE results were offered an oral
DC with amoxicillin or AX/CL, as described elsewhere.® A DC was
considered positive when objective symptoms could be observed.

Thelocalethicscommitteeapprovedthisstudy(B300201524055),
and patients or their representatives provided informed consent in
accordance with the Declaration of Helsinki.

A total of 1,498 participants (769 female; 740 children) with a
median age of 18 years (range 3 months-93 years) were included.
As displayed in Figure 1, 169 participants (12%) claimed to have
a “penicillin allergy” that was, except in one patient, never thor-
oughly investigated. Table S2 in this article's Online Repository
shows the characteristics of the participants with a self-reported
“penicillin allergy.” Women (n = 106) reported “penicillin allergy”
significantly more frequent than men (n = 63) (14% vs 9%, ;(2
P = .002). A total of 45 participants (27%) described an index
reaction to a “penicillin” during childhood. The most frequent
clinical presentation was an undefined “rash” (n = 63; 37%). In
56 participants (33%), the self-reported “penicillin allergy” was
the reason for referral to our outpatient's clinic. In the other par-
ticipants, their “penicillin allergy” was identified as a secondary
problem.

A total of 120 participants with a self-reported penicillin allergy
agreed to have additional testing as mentioned before. In 49 partic-
ipants, no further investigations were planned because either the
participant rejected the study because he considered the “penicillin
allergy” to lack sufficient priority (n = 45) or the allergist decided,
based on a thorough history, that the index reaction was not com-
patible with a DHR (n = 4). These 4 participants were considered as
delabelled.

Of these 120 participants, 95 completed the diagnostic work-up.
As shown in Table 1, 9/95 (9%) patients demonstrated a natural and
semi-synthetic penicillin or amoxicillin and/or AX/CL hypersensi-
tivity. In 7 patients, a diagnosis of an immediate-type hypersensi-
tivity reaction (IDHR) was established, whereas in the remaining 2
patients a non-immediate-type hypersensitivity reaction (NIDHR)
was demonstrable.

A total of 43 of the 86 participants with a negative DC could be
queried about subsequent penicillin use. Three participants were un-

eventfully re-exposed to amoxicillin. The remaining 40 participants
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Total patients

1,498
(758/740)
No self-reported "penicillin allergy" Self-reported "penicillin allergy”
1,329 169
(624/705) (134/35)

¢—1

No further investigations*
49
(42/7)

—

Further investigations
120
(92/28)

— 1

Complete diagnostic work-up Incomplete diagnostic work-up**
95 25
(73/22) (19/6)

v

No penicillin allergy

(66/20)

v

Penicillin allergy

(712)

FIGURE 1 This flowchart gives an overview of the study population. The information in brackets displays the number of adults/children.
*No further investigations were planned because either the patient considered the “penicillin allergy” to lack sufficient priority (n = 45) or
the allergist decided, based on a thorough history, that the index reaction was not compatible with a DHR (n = 4). **Investigations had to

be postponed for various reasons (eg, pregnancy and intake of antihistamines). In 2 out of these 25 participants, the DC resulted in only
subjective symptoms (itch, epigastric pain, shortness of breath). As both were unwilling to repeat the DC, they were included in the group of

the patients with incomplete diagnostic work-up.

had no indication for penicillin yet. Despite negative DC, 4/40 par-
ticipants remained reluctant to take a penicillin ever again, in 1 out
of 4 reinforced by other physicians.

To our knowledge, this is the largest study investigating the
prevalence of self-reported penicillin allergy in a Belgian outpa-
tient population. 12% of the individuals attending our outpatients’
clinics claim to have a “penicillin allergy.” However, although de-
labelling programmes are strongly recommended, only in 33%
of the participants evaluation of their self-reported “penicillin
allergy” was the reason of the consultation. This means that in
our country, the medical and financial burden of overdiagnosis
of “penicillin allergy” is still not completely perceived. Paralleling
observations by others, in most cases history of “penicillin al-
lergy” is extremely vague. Clinical description is generally limited
to an unspecified “rash” due to a “penicillin” without any further
detail about the cutaneous lesions, associated extracutaneous
symptoms, offender and timing. Every physician who witnesses
a potential DHR should, upon referral to the allergist, provide a
complete and correct description, to allow identification of the
underlying pathophysiological mechanisms and orientation of
confirmatory testing.

Furthermore, in line with others, we could safely delabel 91%

of the participants with a “penicillin allergy” who had complete

diagnostic exploration. Efforts are needed to persuade larger num-
bers of participants to have their “penicillin allergy” confirmed or
more likely infirm and to clarify that delabelling is only worthwhile if a
person is willing to discard the erroneous suspicion. After all, almost
10% of the participants who were successfully delabelled by negative
DC remained reluctant for any subsequent intake. Alternatively, in 9
cases a diagnosis of hypersensitivity towards natural and semi-syn-
thetic penicillin, amoxicillin or amoxicillin/clavulanic acid was estab-
lished. This indicates that an undefined rash should not necessarily
represent an indication for direct DCs without prior skin tests.

The main limitation of this study is that results may not be ex-
trapolated to the general population as in our study only participants
visiting our outpatients’ allergology clinics were included which
may lead to an overestimation of self-reported “penicillin allergy.”
Moreover, further diagnostic work-up was rejected or incomplete in
70 (41%) participants, which could also have influenced our data. A
final limitation of this study is that clavulanic hypersensitivity was
not ruled out in 4 patients with a positive skin test or drug chal-
lenge with AX/CL. In conclusion, self-reported “penicillin allergy”
is common in those attending outpatient allergology clinics in our
region and warrants confirmatory diagnostics to establish or discard
diagnosis. Further efforts to optimize the diagnostic approach and to

control the plague of alleged “penicillin allergy” are needed.
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Additional supporting information may be found online in the
Supporting Information section.
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Table S1. Protocol for skin testing

A) Benzylpenicillin

Concentration

Skin prick test 10 IU/mL
1000 IU/mL
100 000 IU/mL

Intradermal test | 10 lU/mL
1000 IU/mL
100 000 IU/mL

B) Amoxicillin or amoxicillin clavulanic acid

Concentration

Skin prick test 0.2 mg/mL
2 mg/mL
20 mg/mL

Intradermal test | 0.2 mg/mL
2 mg/mL
20 mg/mL

Histamine 10 mg/mL (ALKAbello, Hgrsholm, Denmark) and isotonic sodium chloride were
used as positive and negative controls respectively.

Skin prick tests were read after 15 minutes and considered positive when the wheal of the wheal and
flare reaction exceeded 3 mm. Patients with negative skin prick test had additional intradermal test.
Intradermal test responses were considered positive when the wheal of the wheal and flare reaction
equalled or exceeded 5 mm.



Table S2: Characteristics of patients with a self-reported penicillin allergy

Characteristic Value
Age (children/adults) 35/134
Sex (M/F) 63/106
Drug index reaction n (%)

AX 28 (17)

AX/CL 29 (17)

AmP 1(1)

Missing data 111 (66)
Age index reaction, n (%)

Adult 26 (15)

Child 45 (27)

Missing data 98 (58)
Symptoms index reaction as described by the patient, n (%)

Undefined rash with systemic manifestations’ 10 (6)

Undefined rash without systemic manifestations suggestive 53 (31)

for type | DHR
Urticaria and/or AO with systemic manifestations suggestive 4(2)
for type | DHR’

Urticaria and/or AO without systemic manifestations 21 (12)
Maculopapular exanthema 5(3)
Others® 13 (8)
Missing data 63 (37)

Delay symptoms, n (%)
During antibiotic treatment

After the first dose 23 (14)

Other 27 (16)
After the antibiotic treatment was stopped 3(2)
Missing data 116 (69)

AmP, ampicillin; AX, amoxicillin; AX/CL, amoxicillin/clavulanic acid; DHR, drug hypersensitivity reaction; F,

female; M, men vy, years; AO, angioedema
1dyspnoea, hypotension, vomiting
2 vomiting, diarrhoea

3 dyspnoea, vomiting, dizziness, itch
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