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Background
In Australian hospitals, 18%–25% of inpatients are reported to have a documented antibiotic allergy (8.9% toward penicillin alone).1-4 A local audit reported that 12.6% of the inpatient discharges at Canberra Hospital between 1 December 2022 to 1 December 2023 had a documented allergy to beta-lactam antibiotic.5 A high proportion of these penicillin allergy ‘labels’ are false labels and reflect either a Type A (non-immune-mediated) reaction, an unknown reaction or were preceded by a viral illness.6-8 
Patients with antibiotic allergy labels (AAL) have increased hospital length of stay (LOS)9, are more likely to be treated with potentially less effective10-12 or more costly9,13 second-line antibiotics, have higher hospital readmission rates and treatment-related adverse events and experience excess patient mortality.14 Patients with a penicillin AAL have also been demonstrated to have an increased prevalence of Clostridioides difficile, methicillin resistant Staphylococcus aureus and vancomycin resistant Enterococcus infections.15-16 
Penicillin allergy is the most frequently encountered drug allergy, with an estimated 10% of the global population affected.18 It has been demonstrated that more than 90% of patients labelled as having a penicillin allergy would be able to tolerate penicillins following appropriate assessment and allergy testing (direct oral challenge or skin testing).19-20
Key Objective
The key objective of this document is to provide guidance on the assessment of penicillin antibiotic allergy. This includes the identification of appropriate patients to have a direct oral challenge and guidance on test doses. 
Alerts
The most serious penicillin allergic hypersensitivity reactions are Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN). Do not proceed with direct oral challenge if patient provides a history of blistering skin rash with mucosal (oral and genital) involvement.
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This document applies to all CHS Network team members working within their scope of practice, including:
Medical officers
Pharmacists
Registered Nurses and Midwives
Enrolled Nurses
CHS Network includes CHS Network includes the inpatient facilities at Canberra Hospital, Clare Holland House, North Canberra Hospital, and University of Canberra Hospital and community-based services.
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Adverse drug reactions to antibiotics can be divided into two broad categories:
Type A reactions: Non-immune mediated – for example, cytopenia, increased serum creatinine and gastrointestinal intolerance.
Type B reactions: Immune-mediated – for example, rash, anaphylaxis, urticaria, angioedema, acute interstitial nephritis and severe cutaneous adverse reaction (SCAR). SCAR refers to a distinct group of diagnoses including Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), drug reaction with eosinophilia and systemic symptoms (DRESS) and acute generalised erythematous pustulosis (AGEP).
For immune mediated reactions, the World Allergy Organization (WAO) has recommended categorizing immunologic drug reactions based on the timing of the appearance of symptoms.17 This system defines two general types of reactions: 
Immediate reactions – classically begin within one hour of the initial dose in a course or within one hour of the last administered dose. Symptoms may appear slightly later if the drug was administered orally or taken with food so that absorption is slowed. When allergic sensitisation first develops, the initial symptoms may appear during the latter days of treatment (i.e. not following the first dose of the course) but usually within one hour of the last administered dose and then escalate rapidly. Immediate reactions to penicillins are often immunoglobulin E (IgE)-mediated, and signs and symptoms reflect widespread activation of mast cells.
Delayed (non-immediate) reactions – usually appear after more than one dose of the drug and typically after days of treatment. For example, delayed cutaneous maculopapular eruptions to amoxicillin classically start on day 7 to 10 of treatment and may even begin one to three days after treatment has ceased. The symptoms typically begin several hours after the last administered dose, although the timing relative to the last administered dose is variable. However, symptoms should not begin within one hour of the initial dose of a medication. There are different mechanisms underlying various forms of delayed reactions, but they are not IgE-mediated.
Although this classification is helpful in many cases, patients often do not recall the timing with which symptoms began, and not all drug reactions can be temporally classified.
De-labelling or taking away false penicillin allergy labels facilitates optimal healthcare, both in hospital and in the community, reduces antibiotic costs and supports the principles of antimicrobial stewardship (AMS). Patients assessed to be at low risk of clinically significant allergy (PEN-FAST score of 0-1, see Definition of Terms) may undergo the direct oral antibiotic challenge, negating the need for specialised skin prick allergy testing. This approach has been shown to be effective and safe.21
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All patients require a detailed allergy history to be taken by a medical officer or pharmacist, including the:
date of reaction 
specific drug which caused the reaction 
route of administration of the drug
indication for the drug at the time of reaction 
details of reaction
whether medical treatment was required at time of allergy 
how long the reaction persisted for
other penicillins or beta lactams the patient has tolerated since the reaction (if previous reactions were penicillin based).
The medical officer or pharmacist who has taken the history should document the responses to the above in the patient’s clinical record. Ideally, this information should be confirmed by contacting the general practitioner (GP) or reviewing the patient’s clinical records of the original reaction. Previously tolerated antibiotics should be confirmed with the patient’s community pharmacy or GP records. 
Depending on the level of risk, patients with penicillin allergy may: 
progress to oral drug challenge
be referred to Immunology for skin prick testing
have their allergy documented as severe with a contraindication to rechallenge in the future. 
Cross reactivity
Assessment of appropriateness of cephalosporins and carbapenems in patients with a penicillin allergy can be undertaken based on reaction details, other tolerated medications and side chain profiles of the drugs involved. 
Beta-lactam antibiotics have a basic chemical structure of a beta-lactam ring and side chains (most commonly the R1 and R2 side chains). Beta-lactam antibiotics include penicillins, cephalosporins, carbapenems and monobactams. Cephalosporins have both R1 and R2 side chains while penicillins only have R1.
The overall cross-reactivity between penicillins and cephalosporins that do not share the same side chains is estimated at <2%. It is thought to be generally safe to give a third- or fourth-generation cephalosporin or carbapenems in patients with PEN-FAST score of 0-1 (see Attachment 1).
Clinically relevant cross-reactivity:
Similar side chains – penicillins (R1): penicillin VK and penicillin G
Shared side chains – penicillins and cephalosporins (R1): amoxicillin, ampicillin, cefalexin, cefaclor
Shared side chains – cephalosporins (R1): cefalexin, cefaclor; cefepime, ceftriaxone, cefotaxime; ceftazidime, aztreonam 
No shared side chains – penicillins and cephalosporins (R1): cefazolin
Note that cross-reactivity among these drugs is up to 30% in European studies.22-23
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Inclusion criteria (patients who are suitable for oral challenge): 
Medically stable
Age >16 years
PEN-FAST score of 0-1 (according to PEN-FAST allergy assessment tool (see Attachment 1). 
Exclusion criteria (patients who are unsuitable for direct oral challenge):
The patient is not suitable for oral antibiotic challenge if their reaction is listed below. In this case an alternative antibiotic should be selected. If other options are contraindicated, please contact the Infectious Diseases (ID) team via switch for advice.
Severe cutaneous adverse reactions (SCARs): 
· Acute generalised exanthematous pustulosis (AGEP) 
· Drug-induced hypersensitivity syndrome  
· Drug reaction with eosinophilia and systemic symptoms (DRESS)
· Severe bullous exanthems e.g. Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN).
Severe non-cutaneous adverse reactions (not suitable for oral rechallenge): 
· Pneumonitis 
· Serum sickness
· Acute interstitial nephritis 
· Drug-induced cytopenia
· Haemolytic anaemia 
· Small vessel vasculitis.
Anaphylaxis or other immune-mediated IgE hypersensitivity reaction (angioedema, wheezing, shortness of breath, laryngeal oedema, hypotension, urticaria). These reactions typically occur from two minutes to two hours after exposure to the drug.
Medically unstable patients, including haemodynamic instability.
Allergy history not able to be determined (i.e. Intubated patient or patients with cognitive impairment without sufficient co-lateral history)
Relative contraindications 
Contact ID team to discuss if test dose procedure is appropriate if the patient:
is pregnant 
has been/is admitted to Intensive Care Unit (ICU) admission during current episode
is currently prescribed prednisolone ≥ 25mg daily or equivalent.
Note:
Non-allergic adverse drug reactions (e.g. nausea and vomiting, metallic taste in mouth) should not preclude the use of beta-lactams but do require patient counselling. If appropriate, medications for symptomatic relief may be charted, e.g. antiemetics.
Penicillin allergy is not hereditary – a family history of penicillin allergy does not preclude the usage of beta lactams in a patient who has not had an allergic reaction. 
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Clinical history should include the following considerations: 
Was the patient's past reaction allergic in nature? 
· Isolated nausea or diarrhea, yeast vaginitis, or other known side effects of antibiotics are not allergic reactions. No further evaluation is needed if the reaction is clearly not allergic. 
· Another common scenario is the patient who has never actually taken penicillin but is empirically avoiding it because one or more family members has penicillin allergy. Such patients may receive penicillins.
If the reaction was allergic in nature, what type of reaction did the patient likely experience? What precise signs and symptoms does the patient recall? What was the timing of onset of the reaction, both from the precipitating dose, as well as from the initiation of that course of therapy? Do the symptoms and timing of the event suggest an immediate or a delayed reaction?
It is difficult to classify a patient's past reaction as immediate or delayed in many cases, and caution is warranted. Patients can sometimes provide a reasonably detailed history if the reaction was in the recent past. The medical record should be reviewed to see if details about the reaction were recorded. However, if the reaction occurred years ago and few details are available, it is prudent not to make assumptions about the nature of it. This is a common scenario, particularly in adults. If the history is too vague to categorise, the medical officer should consider referral to immunology services for allergy evaluation via standard internal referral processes.
Is there any information in the history to suggest that a severe drug reaction took place? 
· Severe reactions include anaphylaxis and Stevens-Johnson syndrome/toxic epidermal necrolysis. 
· Patients who use specific phrases, such as "anaphylaxis" or "nearly died," report emergency department visits or hospitalisations, or describe blistering or peeling of the skin or mucous membranes or organ damage in association with prior drug reactions, must be taken very seriously and should be referred to an allergist for further evaluation and education about avoidance.
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A drug challenge should be undertaken during ‘normal business hours’ by a medical officer or pharmacist on weekdays only, when staffing is at a maximum. This should be conducted in an area that is easily accessible for emergency response teams. 
Informed patient consent must be documented in the patient’s medical records prior to a drug challenge occurring. This process of seeking consent can be performed by the treating team, or the ID/AMS teams if workload permit. See Consent for Healthcare Treatment Guideline on the CHS Policy and Guidance Documents Register. 
Ideally patients should be challenged with the drug that caused the initial allergic reaction. 
Prior to 1970, phenoxymethylpenicillin was the main penicillin available, after 1970 there were additional penicillins on the market, including amoxicillin and flucloxacillin, so a thorough history is imperative to determine the most likely causative agent. If the causative drug is not known, use the most likely agent based on when the reaction occurred.
If there is urgent clinical need, a patient may be challenged with an alternative penicillin to the causative agent. If this is the case the original allergy cannot be de-labelled. When a patient tolerates an alternative beta lactam drug, the original allergy label should be amended to include the agent and the date that it was tolerated.
Consumer engagement
Discussion with patient must be undertaken before direct oral penicillin challenge test dose, with patient’s approval after understanding process and risk. Document this discussion and patient approval in the patient’s clinical record.
Patients and family members are to be encouraged and given the opportunity to ask questions, clarify information and identify goals of care during communication processes. Staff are responsible for providing information in a way that is understandable and that meets patient’s needs and are to use perception checking techniques to ensure patient and family’s understanding of discussions. 
Process
The medical officer or pharmacist should ensure patient meets criteria for an oral drug challenge outlined above.
The medical officer or pharmacist should seek the patient’s informed consent and document clearly in the patient’s clinical record. 
The medical officer charts/prescribes a stat dose (of one of the following options) for the oral challenge antibiotic according to the causative agent (if known):
· Phenoxymethylpenicillin 250mg capsule
· Amoxicillin 250mg capsule (if unclear which agent was responsible recommend using amoxicillin)
· Dicloxacillin/Flucloxacillin 250mg capsule 
· Amoxicillin 500mg/Clavulanic acid 125mg (should only be challenged with this if has successfully tolerated amoxicillin challenge first)
The nursing staff are to perform a set of routine observations immediately prior to the drug challenge (heart rate, blood pressure, oxygen saturations, respiratory rate).
The nursing staff are to administer the prescribed oral test dose.
The nursing staff should perform a set of observations every 30 minutes post dose for one hour.
If no evidence of reaction, the medical officer or pharmacist who performed the assessment and direct oral challenge updates the allergy status. Best practice is to amend the initial allergy with the results of the oral challenge. Information for the GP, previous hospital (if transferred from another facility), and letter for the patient should also be included.
The medical officer or pharmacist who performed the assessment and direct oral challenge are to advise the patient to monitor themselves closely for three days after the challenge is completed, and to seek medical care if allergy symptoms develop.
The medical officer or pharmacist who performed the assessment and direct oral challenge is to complete correspondence (on all patients regardless of outcomes) by using letter template (Attachment 2) and provide a copy to patient and ACT Adverse Drug Reaction Reporting Committee (ADRRC).
Refer to Attachment 3 around ‘How to copy the ACT Adverse Drug Reaction Reporting Committee (ADRRC) secretariat into the correspondence.’
The medical officer or pharmacist who performed the assessment and direct oral challenge de-labels the patient’s penicillin allergy on EPIC if oral challenge was successful. Please refer to Attachment 4 ‘Step by step guide to de-label penicillin allergy on Digital Health Record (DHR)’.
If ongoing therapy is required and the patient has successfully tolerated the test dose procedure, the continuing treatment can be prescribed to start after an appropriate dose interval according to appropriate dosing regimens. 
[bookmark: _Toc169006109][bookmark: _Toc170206160]Adverse reactions
A medical officer should be aware and able to attend if needed during the test dose procedure. 
Alert: 
Ensure the following are available on the ward ready to be prescribed for anaphylaxis, as per Management of Anaphylaxis in Adults and Children Guideline located on the CHS Policy and Guidance Documents Register:
adrenaline 1:1,000 (minimum of three 1mL ampoules)
minimum of three 1 ml syringes and 25 mm length needles (for intramuscular injection).

If a patient develops signs or symptoms of an allergic response, either locally or systemically with dyspnoea, anxiety, chest tightness, itching, nausea, vomiting, sneezing, coughing, flushing, abdominal pain, hives or facial oedema, notify the medical officer immediately. 
[bookmark: _Toc169006110][bookmark: _Toc170206161]Manage as directed by Management of Anaphylaxis in Adults and Children Guideline located on the CHS Policy and Guidance Documents Register. If needed initiate a Code Blue.
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[bookmark: _Hlk170467190]A 12-month evaluation will be conducted based on the outcome and measures parameters below:
Outcome
[bookmark: _Hlk170467240]Significant proportion of ‘penicillin allergic’ patients at the Canberra Hospital were inaccurately labelled or have low risk penicillin allergy and could be safely de-labelled by a combination of history and direct oral challenge.
Improved guideline compliant antibiotic prescribing.
Reduction in development multidrug-resistant organisms such as methicillin resistant Staphylococcus aureus (MRSA) and vancomycin resistant Enterococcus (VRE)
Shorter length of hospital stay.
Measures
De-labelling Rate: Outcomes of patients who undergo direct oral penicillin challenge will be reported to the ACT ADRRC.
Antibiotic utilisation data.
Incidence of adverse drug reactions (ADRs) in patients receiving direct oral penicillin challenge.
Antimicrobial resistance trends. 
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Policies
· Nursing and Midwifery Board of Australia (NMBA) Requirements for Practice
Preventing and Controlling Healthcare Associated Infections
Procedures
Infection Prevention and Control
Patient Identification and Health Care Activity Matching 
Antimicrobial Stewardship
Guidelines 
Consent for Healthcare Treatment
Management of Anaphylaxis in Adults and Children
Legislation
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011
Carers Recognition Act 2021
Other
Australian Charter of Healthcare Rights
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PEN-FAST:
Penicillin allergy?
Five years or less since reaction?
Anaphylaxis/Angioedema?
Severe cutaneous adverse reaction?
Treatment required for reaction?

Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN): rare, severe mucocutaneous reactions triggered, in most cases, by medications and characterized by extensive necrosis and detachment of the epidermis. SJS/TEN begins with initial symptoms of fever and influenza-like symptoms one to three days before the development of mucocutaneous and skin lesions. The cutaneous eruption typically starts with ill-defined, coalescing, erythematous macules with atypical target lesions. As the disease progresses, vesicles and bullae form, and within days the skin begins to slough. Mucosal involvement occurs in approximately 90 percent of cases of SJS/TEN and can precede or follow the skin eruption. 
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PEN-FAST, Penicillin allergy, antibiotic allergy, cross reactivity, direct oral antibiotic challenge 
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Attachment 1: PEN-FAST allergy assessment tool 
Attachment 2: Results and recommendations letter to receiving doctor 
Attachment 3 - How to copy the ACT Adverse Drug Reaction Reporting Committee (ADRRC) secretariat into the correspondence.
Attachment 4 – Step by step guide to de-label penicillin allergy on DHR
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​​
Enter receiving Doctor​ 
​​Enter receiving doctor address​ 

Dear Doctor,  
RE: ​Patient Name​ ​File/UR Number​ 
​​Select date of Birth​ 
​​Select Date of Review​ 

I reviewed ​Patient Name​  and their antibiotic allergy label(s) on referral from the Unit at ​Hospital / Organisation​. ​Patient Name​ describes a history of ​Reaction​ following the use of ​Antibiotic Agent/Class​.  
​​Patient Name​ underwent an antibiotic allergy assessment and was deemed appropriate for ​Choose an item​. 
Antibiotic Allergy Testing Results –  
Oral Challenge: ​Choose an item.​ to ​Antibiotic Agent/Class/Not applicable​ 
Antibiotic Allergies – ​Document remaining antibiotic allergies and reactions, including any not yet tested​ 
Recommendations - ​Patient Name​ is free to have ​Antibiotic Agent/Class​. ​Patient Name​ should avoid ​Antibiotic Agent/Class​. 
​​Patient Name​ has been advised of their antibiotic allergy assessment results and has been provided with an updated Antibiotic Allergy Alert Card.  
Please update your medical records for ​Patient Name​ accordingly. 
Yours Sincerely, 
​​Name​ 
​​Designation​ 
​​Organisation​ 

Copy: ​Patient Name​
           ADRRC

.
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[bookmark: _Toc194319248]Attachment 3 - How to copy the ACT Adverse Drug Reaction Reporting Committee (ADRRC) secretariat into the correspondence 
There is a function in DHR to allow for letters to be copied to the ACT Adverse Drug Reaction Reporting Committee (ADRRC) secretariat if required.  
To do so, type in ‘ADRRC’ as a recipient into the Cc section of the letter, then select ‘Rx ACT ADRRC’.  
This will send an electronic version of the letter to a virtual inbox in DHR for action by the ADRRC secretariat. 
Contact medicinesinformation@act.gov.au or dial extension x43333 for further support as needed. 
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[bookmark: _Toc189495036][bookmark: _Toc194319249]Attachment 4 – Step by step guide to de-label penicillin allergy on Digital Health Record (DHR)

1. Click on allergies in left side bar.

2. Click on allergy that is to be de-labelled.

3. Click Delete.

4. Type in deletion reason as “No Longer Clinically significant” with information about PENFAST score and details on the antibiotic oral challenge - i.e. ‘’Patient subsequently passed direct oral challenge with (insert name of drug here e.g. amoxicillin) on xxxx(date)”
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PEN-FAST: designed for point-of-care risk assessment of patient-reported penicillin allergies.
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