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Introduction        

About 10% of the general population

claim to have a penicillin allergy,1 though

a recent study found that  approximately

six percent of the general population are

recorded as having a penicillin allergy in

their NHS general practice electronic

health records.2 Penicillin antibiotics are

first-line treatment for many common

infections, but patients with such

penicillin allergy records are usually

prescribed second line antibiotics. Hence,

antibiotic prescribing decisions may

become more complicated for general

practitioners (GPs) because it removes a

large group of antibiotics available to

prescribe. This may be complicated

further by antibiotic resistance carriage in

individual patients and patient

comorbidities that preclude use of certain

antibiotic classes. Moreover, patients

with penicillin allergy records are

associated with negative patient and

healthcare system outcomes which

include treatment failure,2,3,4 increased

risks of side effects,4  infections with

resistant bacteria and Clostridioides

(Clostridium) difficile-associated diarrhoea,2,5

increased mortality,2 increased antibiotic

treatment costs,6,7,8,9 and increased length

of hospital stay.9,10

These associated risks may be

avoidable in 95% of patients with a

reported penicillin allergy as studies show

that, despite the allergy record, they are

able to tolerate penicillin after allergy

assessment.11 Removing a penicillin

allergy record from a patient’ s medical

record following allergy assessment and

confirmation that they are able to

tolerate penicillin is known as de-

labelling. Current allergy services in the

UK and worldwide are insufficient to

undertake the necessary testing to

identify all patients with penicillin allergy

records who are not allergic and able to

safely take penicillin.11 Some researchers

have conducted hospital inpatient de-
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labelling studies, delivered without direct

allergy specialist input. Instead, a

pharmacist or a hospital doctor was able

to successfully de-label low risk patients

which resulted in an increase in first line

penicillin antibiotic prescribing.12,13,14,15,16

However, the majority of healthcare

encounters and antibiotic prescribing

occurs in primary care. Therefore,

identifying patients in primary care, either

for de-labelling or referral to de-labelling

services, would likely result in a greater

number of people de-labelled and able to

have first line antibiotics prescribed. This

would realise the potential benefits to

patients and healthcare systems of using

first line penicillin antibiotics. As this de-

labelling of incorrect penicillin allergy

records is expected to become an

important strand of an antimicrobial

stewardship approach, this study sets out

to evaluate the views of primary care

practitioners in one Clinical Commissioning

Group towards penicillin allergy and the

clinical approach to those patients.

Method        

Across Cornwall, locality-based

prescribing meetings are held in the

north, central and west locality areas of

the CCG four times a year. These twelve

meetings a year, organised by NHS

Kernow CCG Medicines Optimisation

Team, are intended to have a focus on

clinical prescribing and medicines

optimisation. A GP prescribing lead from

each primary care practice is invited to

attend these meetings and disseminate

the learning within their own practice.  

At the meetings held early in 2020 GPs

were asked to complete a questionnaire

constructed by the authors based on a

review of the literature, and piloted with

a small number of GPs. No demographic

details were asked for and the survey

was anonymous. The survey contained

questions assessing perceptions about

harm associated with having a penicillin

allergy label and how having such a label

could be managed. This small survey

consisted of six questions, three of which

had multiple choice predetermined

answers, plus an opportunity for free

text comments. Analysis of data was

performed using Microsoft Excel.

Descriptive statistics were used to describe

and summarise the data highlighting the

main elements of the study.  

Ethics        

No ethical permission was required as this

was a survey to evaluate knowledge and

attitudes. Further it was to a group of

medical practitioners where consent was

implicit by returning the survey form. All

participants were advised at the start of

the survey that participation was voluntary

and their replies i.e. data would be

anonymised and analysed. We also used

the NHS Health research authority tool

(http://www.hra-decisiontools.org.uk/

research/index.html) which helped confirm

that no ethics approval was needed. 

Results        

There are 60 GP surgeries within NHS

Kernow CCG. Two meetings were held in

early 2020 with 28 attendees in total,

mainly GPs plus seven GP practice based

pharmacists. Completed questionnaires

were returned from 25 (89%). No other

attendee characteristics were recorded.

The third meeting was cancelled due to

Covid-19.

The first question stated that up to

10% of patients are allergic to penicillin

according to their medical records, and

then asked what proportion of these

patients may actually NOT have a genuine

allergy. The overall mean response was

55% (range 8 to 99). Four respondents

gave values between 4 to 8%; eight gave

values between 40-50%, 12 between

60 to 90%; and one answered 99%.

Following a statement that it is well
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n (%)

17 (25%)

17 (25%)

13 (19%)

12 (18%)

6 (9%)

2 (3%)

1 (1%)

Rash or urticaria

Diarrhoea or GI side effects

Side effects/interactions (no details)

Anaphylaxis or angioedema

Failure of treatment

Death

Other

Table 1. Harms by frequency of response n = 68

documented that patients with a

penicillin allergy label can have

unintended adverse consequences if

given a non-beta lactam antibiotic,

respondents were asked to list the top

three harms arising from such a scenario.

One replied they did not know, and not

all respondents named three harms.  The

24 respondents gave a range of

consequences (n = 68) and these are

shown in Table 1.

Subsequent to this listing of harms,

respondents were asked which harm in

particular is most relevant in a primary

care setting. Twenty-three respondents

provided a nomination (Table 2). 

As regards which groups of patients

would be chosen to be referred to an

allergy testing service to help identify those

with a true allergy, where respondents

could tick all that apply, replies are

shown in Table 3.

When asked if they had ever initiated a

patient referral to an allergy testing service

to clarify whether there is a true beta-

lactam allergy, 7 (28%) answered yes. 

When asked to think about patients

with a penicillin allergy label on the GP

system, and what would it take (ticking

all that apply) to remove that label from

their system if it was felt to be incorrect,

replies are shown in Table 4.

Four respondents provided free text

comments at the end of the survey, with

two of these identifying the need for a

local service, especially to confirm serious

cases and rule out allergy rash from

childhood; one requesting clear local

guidelines for delabelling; and one

pointing out that, based on anecdotal

experience, it is easy to remove 20-50%

of incorrect allergy labels from a primary

care notes review. 

Discussion         

This small study looked to understand a

number of related issues, from a primary

care perspective, on the management of

patients who have a label of penicillin

allergy. A wide range of responses were

provided to the question about the

proportion of penicillin allergy labels that

are expected to be incorrect, with only

2 above the 90% value often quoted as

incorrect.1 This may reflect a lack of

understanding of the scale of the

problem or alternatively a difficulty with

providing an answer to a question about

a proportion of a percentage value.

Exploring the unintended harms of

incorrect penicillin allergy labels revealed

responses that described consequences of

giving patients with a genuine penicillin

allergy a penicillin antibiotic. The question

aimed to determine whether primary care

practitioners were knowledgeable about

n (%)

5 (22%)

5 (22%)

4 (17%)

4 (17%)

2 (9%)

1 (4%)

2 (9%)

Anaphylaxis/angioedema

Side effects/interactions (no details)

Diarrhoea or GI side effects

Failure of treatment

Rash

Death

Other

Table 2.  Most relevant harm n = 23
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the unintended consequences of penicillin

allergy labels which include higher rates

of Closteroides difficile and increased

treatment failure amongst others. It may

be that these consequences are invisible to

our primary care audience. Alternatively,

respondents may have miss-interpreted

the question. As such we were not able to

determine fully practitioners’ knowledge

about unintended consequences of

penicillin allergy labels.

Just over one-quarter (7/25) of

respondents has referred patients to an

allergy testing service for clarification on a

suspected beta-lactam allergy. It has been

reported that referral rates for penicillin

allergy testing as reported by healthcare

professionals were generally low.17 In this

rapid review by Wanat, clinicians reported

a number of barriers to referral which

were related to occupational pressures,

difficulties around taking allergy history,

and their lack of knowledge about

referral criteria as well as concerns about

patient safety.17

Thirty-two percent of respondents

suggested all penicillin allergy label

patients should have their allergy history

checked. Although it is desirable to

confirm all penicillin allergy labels

through formal testing, this is not

practical due to the large number of

patients and limited allergy services. NICE

have recommended certain patient

groups with a penicillin allergy be referred

for formal allergy testing, balancing the

likely benefit with the allergy service

demand and these are shown in Table 3.

Although some of the respondents

recognised these groups as those that

“This small study looked to understand a number of related issues, 

from a primary care perspective, on the management of 

patients who have a label of penicillin allergy.”

n (%)

21 (84%)

20 (80%)

12 (48%)

11 (44%)

Confirmation letter from a recognised allergy service, such as at the local
specialist centre, that testing has shown no allergy.

Communication letter from a relevant local hospital consultant /  local
antimicrobial consultant pharmacist that testing has shown no allergy.

My recognition in the surgery that though the patient has such an allergy label, they
have in fact received a course of penicillin type antibiotics and come to no harm.

My own clinical judgement when, on reviewing the patient and the allergy
history, I believe the reaction / side effect was not an allergy after all.

Table 4.  Process of removing incorrect allergy label n = 25

n (%)

18 (72%)

15 (60%)

14 (56%)

4 (16%)

9 (36%)

8 (32%)

People who require frequent antibacterial treatment (eg, people with cystic
fibrosis, diabetes, immunodeficiencies) 

People with multiple allergies (from NICE)

A personal history of hypersensitivity to beta lactam in people who require
treatment with a specific beta lactam (from NICE)

Individuals with a history of anaphylaxis, urticaria, or rash immediately after
penicillin administration 

Individuals with a severe non immediate cutaneous reaction (for example, drug
reaction with eosinophilia and systemic symptoms [DRESS], Stevens–Johnson
Syndrome, toxic epidermal necrolysis) 

All people with a record of penicillin allergy 

Table 3.  Groups of patients to be referred n = 25
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warranted referral to allergy services,

many did not, demonstrating that

practitioners are not fully aware of the

referral criteria for penicillin allergy

testing. This may explain the low number

of respondents reporting they had

referred a patient for formal allergy

testing. Given the burden of penicillin

allergy in the patient groups recognised

by NICE as warranting formal allergy

testing this likely represents an under

utilisation of local allergy services. 

21 of 25 (84%) and 20 of 25 (80%)

respondents suggested they would amend

the patients primary care allergy record if

that advice came from an allergy testing

service or a local hospital consultant/

local antimicrobial consultant pharmacist

respectively. The importance of the

message about allergy removal coming

from a trusted source has been shown by

others. Wanat and colleagues interviewed

19 primary care clinicians and found they

were reluctant to change patient records

on the basis of their clinical judgment

alone, though they felt allergy testing

could be beneficial.18 In our small study

11/25 (44%) of our respondents reported

confidence with determining allergy status

themselves and 12/25 (48%) reported

they felt confident removing an allergy

label if they knew the patient had

previously tolerated the antibiotic. 

As well as clinicians’ views and

attitudes towards de-labelling, it is critical

to understand the views of patients.  A

UK study in elective surgical patients

found that 60% would accept penicillin

allergy testing if offered.19 One American

study with a select group of patients

accessing care at a tertiary medical

centre, noted that although they

expressed interest in formal allergy

assessment, they were rarely referred.20

We note one free text comment

suggesting it is easy to remove up to half

of incorrect allergy labels from a primary

care notes review. This is in line with the

advice in one review which uses the

example of a patient who describes

“penicillin allergy” in infancy, but has

had repeated treatment with different

penicillins as an adult, and hence is at low

risk.21 Similar advice for primary care de-

labelling has been provided in other

countries.21 One other free text comment

in our study recognised the need for a

local de-labelling service and also clear safe

de-labelling guidelines for primary care to

follow. Sandoe has described barriers such

as GPs often not referring patients for

testing because they are uncertain about

the processes involved and how they

would interpret the results.23

Others have noted that there is a

paucity of studies exploring the views and

engagement of patients and healthcare

professionals, and a gap in the evidence

for prerequisites to safely deliver, sustain

and spread the implementation of such

services across health systems.24 It is

claimed that it is clinicians and healthcare

workers who might provide the biggest

barriers to labelling.23

The survey results indicate a need for

increased penicillin allergy education for

primary care practitioners especially if

penicillin allergy de-labelling becomes an

essential component of AMS. It is vital to

ensure that patients with a record of

penicillin allergy should undergo an

antibiotic allergy assessment, the results

of which could enable those patients

who don’t have a true immune-mediated

reaction to have this label removed. This

assessment based on the severity, timing

and tolerance of the allergy reaction can

improve clinical outcomes, reduce

healthcare costs and contribute to the

reduction of drug resistant bacteria.

We recognise the limitations with this

small study undertaken in just one CCG

with a self-selected group of primary care

practitioners. Despite piloting the survey

on a small number of GPs beforehand, it

is possible that two of the questions were

iStock.com/shironosov
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misinterpreted (or alternatively practitioners

did not have the knowledge to answer

the question). We also used a survey

which could have introduced biases such

as recall bias and answering tendencies. 

Conclusion         

Results of this small survey show an

overall limited understanding of penicillin

allergy problem in the primary care

setting. These findings may indicate a

need for more penicillin allergy education.

Advice from an allergy testing service or

a local hospital consultant/consultant

antimicrobial pharmacist in the management

of patients with primary care allergy record

have been highlighted as the best options

which could optimise antimicrobial

prescribing. Clear guidelines for primary

care on their role in safe de-labelling of

spurious penicillin allergy should be

developed.   
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