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1941: First patient treated with 

penicillin at Royal Infirmary Hospital 

Oxford
2

28th September 1928



Penicillin allergy – background

• 10-20% of patients report penicillin allergy

on testing <1% will have evidence of true hypersensitivity

because

misdiagosis – viral exanthem, virus drug interaction

misassumption – intolerance (headache, nausea)

remote timing – 80% will lose hypersensitivity >10 yrs

but also 

history associated with drug reaction rarely confirmed, 

reconciled, acted on by health care professionals



Types of reaction

IgE mediated - acute

– Immediate <1h (6h)

– Severe, anaphylaxis

IgG mediated – chronic

– >24hrs

– Urticaria, fever, 
arthralgia



Adverse drug reactions –

hypersensitivity reactions

Lancet 2019; 393: 183–98 



Penicillin allergy label results in

 Suboptimal clinical outcomes

More frequent hospital admissions

 Increase in healthcare associated infections 

 Increased rate of surgical site infections

 Increased toxicity 

 Increased antibiotic costs

 Increased lengths of stay

 Increased anxiety to patients 

 Risk of mislabel and anaphylaxis



Setting – UK general practice 1995-2015

• Participants – 301 399 adults with previous MRSA or C difficile enrolled in 

Health Improvement Network database

• Results: 64 141 adults with penicillin allergy – 237 258 matched 

comparators

• Mean follow-up for 6 yrs

Blumenthal et al BMJ 2018;361. 

70% risk

26% risk



• Retrospective matched cohort study Kaiser Foundation 
Hospital California

• 51,582 hospitalized subjects with penicillin allergy 
matched with 103,164 control subjects

• Follow-up 20.1+10.5mo

• Results:
– Penicillin “allergic” patients

• 0.59 (0.47-0.71) more hospital days

• Received more clindamycin, quinolones, vancomycin
(p<0.0001)

• 23.4% (15.6-31.7%) more C difficile, 14.1% (7.1-21.6%) 
more MRSA, 30.1% (12.5-50.4%) more VRE infection

Macy et al. J Allergy Clin Immunolo 2014
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• Retrospective cohort study 2010-2015

• N=4671 35.1% antibiotic allergy, 14.1% beta-lactam (9.3% penicillin)

• Results allergic vs non-allergic:

– Longer length of stay 

– Higher 30 day re-admission rate

– Higher mortality rate at 30 days and 180 days

– Higher C. difficile rates

– Higher hospital charges

– Increased antibiotic classes used and antibiotic duration

Huang et al, CID 2018
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Relevant findings

• 266 cases: 40 patients cardiac arrests,  10 

deaths

• Culprit agents: 47% antibiotics

• Teicoplanin 12% of antibiotic exposures but 

38% antibiotic-induced anaphylaxis

 Teicoplanin is 17-fold more 

likely to cause anaphylaxis than 

alternatives



Strategies to remove penicillin allergy label

• Awareness and education

• Regulation

• Testing: skin, drug provocation  

Solensky, J Allergy Clin Immun 2014
NYT 22 Jan 2019

Daily Mail 25 Sep 2018



Hill et al JAMA Paediatr
2017;170(6):e160033

Cohort study 2012-2015, allergy clinic Montreal

818 children, median age 1.7 yrs (1.0-3.9)

770 (94.1%) tolerated penicillin challenge

17 (2.1%) mild immediate, 31 (3.8%) non-immediate reactions

Graded PC 

specificity 100% 

negative predictive value 89.1% 

positive predictive value 100% 



Penicillin allergy – SAPG

• Started autumn 2017

Develop a national approach and algorithm for 

assessing and confirming or de-labelling penicillin 

allergy

Pilot Survey on prevalence of penicillin allergy 

completed March 2018



Penicillin allergy NHS Lothian

• Point Prevalence Survey as part of national SAPG led data collection

February 2018 

WGH ARU and colorectal  (Wd 23, 24, 57), also RHSC but numbers 

very low

Results: 

Prevalence of penicillin allergy label 10%  

Avg age 69y

56% female

63% had antibiotic prescribed 

including 30% vancomycin, 5% ciprofloxacin

69% reaction >10yrs ago

Similar results found on 2017 PPS at SJH 



SAPG nation wide de-labelling

Aim: To exclude or confirm 
hypersensitivity to penicillin 

LOW PROBABILITY OF TRUE ALLERGY

De-labelling at front door

PILOT beginning March/April 2019

WGH ARU RIDU MOE

Patients with Penicillin allergy label

screened based on history

Patient information leaflet

Oral Amoxicillin challenge

No reaction patient de-labelled

GP and patient informed

Collection of data and feedback with plan for 

wider roll out

SAPG Algorithm March 2019 



• Symptoms typical of intolerance –

nausea, vomiting, headache, diarrhoea

• Reaction occurred more than 10yrs ago 

• Reaction did not lead to hospital admission

• Reaction did not happen within 60 mins

LOW probability of hypersensitivity 

SAPG Algorithm Feb 2019 Draft

ORAL CHALLENGE AT BEDSIDE

SAPG nationwide de-labelling



Penicillin allergy testing

History

Skin testing:

– Prick testing

– Intradermal testing

Drug provocation test

Mirakiam et al, Cin & Exp Allergy 2015



RIDU Outpatient Penicillin allergy Service

• Purpose: To exclude or confirm hypersensitivity to penicillin aiming to de-

label patients without a true allergy

• Patients: 

Identified and referred by RIDU/NIS/other specialists

e.g. recurrent cellulitis, UTI, chronic infections

clear exclusion criteria

outpatients only

spend min 4 hrs in clinic

3 patients per clinic 

• Staff: EK, nurse – all trained and competent

• Frequency: One day/week

• Safety: Information leaflet, Anaphylaxis protocol in place



Penicillin allergy testing in RIDU 

History

Observations

Informed signed consent

Skin testing with penicillin 

allergenic determinants 

(PPL, MDM), amoxicillin, benzyl 

penicillin in 1:100-neat dilutions 

1. Skin prick with 15min interval

2. intra-dermal test with 15min 

interval

3. Oral graded amoxicillin challenge



Who needs assessment of their penicillin 

allergy label?

Almost everybody



Thank you


