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Background 
 

Up to 10% of the U.S. population reports a penicillin allergy. On formal testing, however, fewer than 

5% of reported allergies are confirmed.1 As a direct consequence, many reportedly allergic subjects 

receive alternative antibiotics that are unnecessarily broad spectrum, less effective, or more costly.2-5 

Antibiotic allergy assessment tools are validated for risk-stratification to assist with prescribing and 

delabeling. Low risk direct oral penicillin challenge can be implemented in the outpatient or inpatient 

setting to aid delabeling with an ASP focus. 

 

Penicillin skin testing is a simple, safe, and highly effective procedure for assessing penicillin allergy 

which allows around 95% of patients with a reported penicillin allergy to be cleared of their allergy 

history.6-8 As a result, treatment options are improved dramatically – especially with regard to 

penicillins, aminopenicillins, and cephalosporins which are a mainstay of treatment for a wide range of 

infections. Penicillin skin testing has also been widely employed across a range of outpatient settings.9-11 

In each instance, testing proved to be safe and effective. 

 

A formal penicillin skin testing (PST) program was approved by the Duke University Hospital P&T 

Committee and successfully implemented for inpatients at Duke University Hospital in May 2016 and 

outpatients in the Duke Infectious Disease Clinic 1K in February 2022. 

 

Since approval of the original policy, there has been a shift to the utilization of direct oral challenge 

programs without prior skin testing.12 There are over 3000 published oral challenges reported from 21 

studies, with a significant body of the literature performed by non-allergists (8/21 studies) and positive 

oral challenge rate ranging from 0-10% (average 3.17%), thus supporting the addition of direct oral 

challenge to this policy. Moreover, a simple clinical scoring tool can accurately identify subjects at very 

low risk of allergic response who are thus appropriate for direct oral challenge. The PEN-FAST score 

was developed to predict risk of allergic response on direct oral challenge, independently validated in a 

multicenter prospective cohort, and recently proved successful in a multinational randomized controlled 

trial (which included Duke as a site).13,14 Direct oral challenge and the PEN-FAST scoring tool have 

been safely incorporated into the inpatient allergy assessments at Duke University Hospital since August 

2023. 

 

 

Purpose: 

Given the benefit of penicillin allergy assessment in patients seen by the Duke Infectious Diseases 

Clinic 1K, the following protocol was modified to add direct oral challenge as an option for allergy 

assessment in the Clinic 1K outpatient population. The specific intent is to create an efficient process for 

penicillin allergy assessment, without requiring external referrals, for outpatients under the care of the 

Duke Infectious Diseases Clinic.  

 

As has been demonstrated in the inpatient setting, the penicillin allergy assessment program in our clinic 

will improve patient care, reduce medical complications, and improve care transitions through 
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antimicrobial allergy screening, objective allergy assessment, and, as appropriate, penicillin skin testing 

(PST) and/or direct oral challenge.  

 

Scope: 

Duke Infectious Diseases Clinic 1K 

 

Competencies/Skills: 

Clinic 1K physicians & advanced practice providers (APP): identify patients suitable for formal allergy 

assessment 

Clinic 1K pharmacists (AIM): perform formal allergy assessment screening prior to scheduled clinic 

visit 

PST clinician (pharmacist, physician, APP, RN): perform penicillin skin testing procedure and 

evaluation 

Nursing staff: room patient, monitor vitals every 15 minutes during oral challenge procedure 

 

Definitions/Acronyms: 

Drug Allergy- an immunologically mediated response to a pharmacological and/or formulation agent.  

 

Anaphylaxis- immediate systemic reaction that occurs when a previously sensitized individual is re-

exposed to an allergen. It is caused when mast cells rapidly release vasoactive mediators (IgE) from 

tissue mast cells and peripheral basophils.  

 

Pseudoallergic (anaphylactoid) reactions- immediate systemic reactions that mimic anaphylaxis but are 

caused by non-IgE mediated release of mediators from mast cells and basophils.  

 

Drug intolerance- undesirable pharmacologic effect that may occur at low or usual doses of the drug 

without underlying abnormalities of metabolism, excretion, or bioavailability of the drug.  

 

Drug desensitization- one form of induction of immune drug tolerance by which effector cells are 

rendered less reactive or nonreactive to IgE-mediated immune responses by rapid sequential 

administration of incrementally-escalating doses of an allergenic substance.  

 

Graded challenge- describes administration of progressively increasing doses of a medication until a full 

dose is reached. The intent is to verify that a patient will not experience an immediate reaction.  

 

Oral drug challenge (i.e., provocation): Administration of a drug orally, as a 1-step or 2-step test, to 

determine tolerance.  A direct oral challenge is the administration of drug to assess for allergic reaction 

without prior skin testing. 

 

• 1-step: a single full dose of drug is administered followed by monitoring for symptoms of 

allergic reaction.  This 1-step strategy is recommended by the Drug allergy: A 2022 practice 

parameter update by both the America Academy of Allergy, Asthma, and Immunology and the 
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American College of Allergy, Asthma, and Immunology15; however, a 2-step test may be 

required for reimbursement in some regions. 

• 2-step: a multi-step process in which 10-25% of the treatment dose is administered followed by 

observation and if no adverse reactions are observed, the remainder of the treatment dose is 

administered followed by observation. 

 

Prick test- a procedure in which the skin surface is lightly pricked and exposed to a potential allergy-

producing substance.  

 

Delabeling: the act of removing a drug allergy through allergy history, drug challenge, and/or skin 

testing. Direct delabeling is the removal without testing via medical reconciliation alone. 
  

Procedure: 

The allergy assessment program in Clinic 1K will systematically address and improve antimicrobial 

therapy in patients with reported allergies to beta-lactam antimicrobials. This program includes:  

1) Formal History-Based Assessment of Reported Penicillin Allergies (Appendix A) –outpatients 

with reported allergies to penicillin will be identified by their primary infectious disease provider or 

AIM pharmacists. These patients will undergo formal allergy review by the patient’s primary ID 

provider and/or the AIM pharmacist through direct interaction with the patient or patient’s family.  

2) Clinical Allergy Assessment – Allergy history will be applied to the Penicillin Allergy Delabeling 

Algorithm ( (Appendix B) to determine recommendations for subsequent actions including:  

a. Delabel with history alone: Patients that have confirmed tolerance of penicillin or 

amoxicillin after index allergic reaction can be directly delabeled.  The primary ID 

provider or AIM should discuss the allergy removal with the patient at the time of 

removal. 

b. Oral challenge: Patients with a PEN-FAST (Appendix D) score of zero or 1 have <5% 

risk of allergic reaction and can be considered for direct oral challenge following the 

procedure in Appendix D. 

c. Penicillin Skin Testing (PST): Patients with a PEN-FAST score of 2 or more will be 

assessed for PST using inclusion and exclusion criteria in Penicillin Skin Testing 

Algorithm (Appendix C). 

d. No further action:  Patients meeting exclusion criteria for PST, clinically unstable, or not 

amenable to oral challenge/PST will have allergy history documented through a progress 

note with no further action performed. 

3) Performance of Interventions – Assessment results and recommended interventions will be 

discussed with the primary ID provider prior to performing oral challenge or PST. AIM pharmacists 

and designated Infectious Diseases providers have been or will be trained to perform allergy 

assessment interventions for qualifying patients identified in Step #2.  Training for PST 

administration and post-skin test observation is detailed in Appendix E of the DUH Pharmacy: 

Allergy Assessment, Oral Challenge, and Penicillin Skin Testing for Adult Inpatients policy. All 

individuals administering PST will have documented competency through this training. AIM 

pharmacists and select Infectious Diseases providers have been/will be trained to perform allergy 

assessment interventions for qualifying patients identified in Step #2, including pre-skin testing 
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assessment, PST administration, and post-skin test observation. These clinicians will have 

documented competency by DUH Allergy service Medical Director  

 

Location: The interventions performed by the individuals noted above will be performed in a 

designated patient room in Duke Clinic 1K.  

 

Procedure Codes and Billing: Recommended CPT codes for Duke’s PST procedure are 95018 (allergy 

testing via percutaneous/intradermal route) and 95076 (ingestion challenge portion). 

 

 

Table 1. The immunologic mechanisms and clinical manifestations of commonly encountered 

beta-lactam immune-mediated allergies 

Immunologically Mediated Mechanisms  

Type I, Immediate 

Hypersensitivity (IgE-

mediated)  

Urticaria, angioedema, bronchospasm, anaphylaxis, cardiovascular 

collapse  

Type II, Cytotoxic Reaction  Hemolytic anemia, petechia, thrombocytopenia  

Type III, Immune-complex 

Reaction  

Small-vessel vasculitis, serum sickness, Arthus reaction  

Type IV: Cellular mediated 

(Delayed)  

Contact dermatitis, exanthems  

T-Cell Mediated Mechanisms  

DRESS  Epidermal edema, lymphadenopathy, atypical lymphocytosis, fever, 

eosinophilia, and infiltration of skin and internal organs  

SJS-TEN  Epidermal necrosis, subepidermal bullae, and involvement mucosal 

membranes  

AGEP  Fever, neutrophilic leukocytosis, sterile pustules in stratum corneum 

and epidermis, dermal edema, and infiltration of immune cells 

 

Appendix A. Questionnaire for patients with reported penicillin allergy [approved by DUH P&T]  

Question  Patient or Family Member Response  

What is the name of the medication that you reacted to?  

− Most common one is “penicillin”  

 

How long ago did the reaction occur? How long did it take 

for symptoms to resolve?  

 

Which symptoms were involved in the reaction and what 

were the characteristics?  

− Skin: rash, hives (Have patient describe. Was there 

blistering, skin sloughing, mucosal membrane 

involvement, etc.?)  

− Angioedema (swelling)  
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− Breathing: shortness of breath, wheezing, feeling 

of “throat closing”  

− Anaphylaxis: rapid onset of itchy rash, throat or 

face swelling, low blood pressure  

− Gastrointestinal: nausea, vomiting, diarrhea  

When during the course did the reaction occur?  

- Immediate (within 1-4 hours of taking medication)  

- Delayed (3 days or more after starting medication)  

 

Why was the medication prescribed?  

(ex: sinus infection, dental procedure, UTI)  

 

Were you taking any other medications at the same time 

(antibiotics or other meds)  

 

What happened as a result of the allergic reaction?  

- Did patient self-discontinue medication?  

- Did patient have to take Benadryl® or use an 

EpiPen®?  

- Did patient need to go to urgent care or the hospital 

for treatment?  

 

Have you tolerated the same or similar medication after the 

reaction?  

For similar medications, ask about trade names like:  

- “Augmentin” (sometimes used for sinus infections)  

- “Keflex” (sometimes used for dental procedures in 

penicillin-allergic patients)  

- “Ceftin” & “Omnicef” can be used for UTIs, 

community-acquired pneumonia, or cellulitis  

 

Have you had symptoms similar to the allergic reaction 

without taking any drug treatment?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Procedure Title:  DUH Durham Campus Only - Infectious Disease Clinic 1K 

Penicillin Allergy Assessment 
 

 

Page 7 of 20 

 

 

 

 

 

 

 

PEN-FAST Flowsheet 
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Appendix B. Penicillin allergy delabeling algorithm 
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Appendix C. PST procedure 

 
1. PST clinicians can only administer PST after completing mandatory training by the Medical Director of 

the Allergy Consult service at DUH.  

2. Prior to administration of the PST, patients must undergo a thorough allergy assessment to determine test 

eligibility. Assessment will be conducted in-person in clinic 1K or via telephone by a PST provider. 

3. PST consult and order process:  

a. The primary infectious disease provider will enter an inbox message to the 1K PST team for 

evaluation. The referral will prompt the PST clinician or designee to conduct an allergy 

assessment to determine eligibility for skin testing. Upon completion of the allergy assessment, 

the team member will inform the primary infectious disease provider whether or not the patient 

will benefit from a PST. Eligible patients will have an order processed for PST to be administered 

by the clinic 1K pharmacist or ID clinician. For patients not eligible for skin testing, alternative 

therapies will be discussed with the provider.  

b. The clinic 1K pharmacist may identify a candidate for PST following thorough allergy 

assessment. They may enter a PST referral after a discussion with the primary infectious disease 

provider.  

4. All PST components will be made available either by Clinic 1K supplies (items A-H) or Morris Pharmacy 

(items H-J). The supplies will be picked up by the clinic 1K pharmacist or PST team member.  

a. Skin test syringes for intradermal testing (0.5mL) 

b. Duotip-Test II skin test applicator for prick test  

c. Alcohol swabs  

d. 0.2 mL of 0.9% sodium chloride, preservative-free (negative control)  

e. Ruler  

f. Washable markers  

g. Gloves  

h. Histamine base 0.1 mg/mL (positive control)  

i. 0.2 mL Pre-Pen®  

j. 0.2 mL of penicillin G (diluted to a strength of 10,000 U/mL)  

 

5. Inclusion Criteria  

a. Patients ≥ 18 years of age  

b. Patient reports having Type 1 hypersensitivity reaction to penicillin > 5 years ago or unknown 

reaction > 5 years ago  

 

6. Exclusion Criteria  

a. Patient is pregnant  

b. Patient has taken histamine antagonists, corticosteroids, or immunosuppressive medications in the 

past 72-96 hours (patient will need to have appropriate histamine response).  

c. Patient reports a hypersensitivity reaction other than Type 1 (hemolytic anemia, Stevens-Johnson 

syndrome, acute interstitial nephritis, drug-induced hepatitis, etc)  

d. Patient is severely immunocompromised (e.g. ANC <1000)  

e. Notable anasarca and/or skin breakdown  

 

7. Prick Test  
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a. Sequential tests, spaced approximately 1 inch apart shall be made on either the volar surface of 

the forearm or the lateral aspect of the upper arm. Clean the designated area with an alcohol swab 

and let dry.  

b. Using an ink pen, draw 3 vertical lines approximately 1 inch apart on the designated testing area 

of the arm  

c. Draw up 0.25 mL of the 3 solutions (Pre-Pen®, diluted penicillin G, and saline negative control), 

and 0.1 mL of histamine positive control, in 4 separate syringes (0.5 mL)  

d. Apply a small drop of each solution to the separate pre-marked sites on the testing arm  

e. The histamine site should be the most distal site, followed up the arm by saline, Pre-Pen® and 

penicillin G  

f. Puncture the epidermis using a twisting motion at each drop site using the Duotip-Test II 

applicator. Do not draw blood.  

g. Read the test in 15-20 minutes. Interpretation is as follows:  

• The histamine positive control should produce a wheal of at least 3 mm in diameter. The 

saline control should be negative as the solution is inert. If the response for either control 

puncture is inappropriate, the PST is considered indeterminate and should be repeated.  

• Negative result: major determinant (Pre-Pen®) and minor determinant (penicillin G) 

produce no wheal, or a wheal < 3 mm larger than the saline negative control.  

• Positive result: major determinant (Pre-Pen®) and minor determinant (penicillin G) 

produce a wheal of >3 mm larger than the saline negative control  

• As soon as a positive response is clearly evident, the solution over the scratch should be 

wiped off immediately  

• If positive result obtained, do not proceed to intradermal testing  

• Document a positive penicillin allergy as appropriate  

 
8. Intradermal Test  

a. Select 5 sites on either the volar surface of the forearm or the lateral aspect of the upper arm for 

intradermal testing. These sites should be on the opposite arm as the prick test, if possible.  

b. Using a 26-30 gauge, short bevel needle, intradermally inject 0.02 mL of Pre-Pen® solution twice 

(separate at least 2 cm apart). Mark the margins of the initial blebs with an ink pen 

c. Using separate needles and syringes, intradermally inject diluted penicillin G (0.02 mL = 200 

units PCN) twice (separate at least 2 cm apart) and 0.02 mL of saline (separate at least 5 cm apart 

from other sites).  

 

 

d. Read in 15 minutes:  

• Negative result: major determinant (Pre-Pen®) and minor determinant (penicillin G) 

sites produce no wheal, or a wheal no greater than 3 mm larger than the saline negative 

control  
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o If negative result, document penicillin tolerance as appropriate in the EMR  

o Proceed to amoxicillin oral challenge  

• Positive result: both major determinant (Pre-Pen®) sites and minor determinant 

(penicillin G) sites produce a wheal of ≥ 3 mm larger than original injection site  

o Document positive penicillin allergy as appropriate in the record  

• Indeterminate skin test result: both major determinant (Pre-pen®) sites or both minor 

determinant (penicillin G) sites do not produce the same result (e.g. one reads as positive 

and the other as negative)  

o If indeterminate result, the intradermal test will be repeated  

• Indeterminate control site reaction: if wheal >2-3 mm from original control site bleb 

after 20 min, repeat skin test to look for dermatographic urticarial occurring in 4-5% of 

population  

 
9. Oral Challenge: administer amoxicillin 250 mg PO x 1 dose and monitor patient for 30 minutes. If no 

signs/symptoms of a systemic reaction, the oral challenge is negative  

10. Interpretation of Results  

a. Positive or indeterminate response to Pre-Pen® or penicillin G  

• Patient should not receive any penicillin antibiotics unless given via a desensitization 

protocol  

b. Indeterminate control response  

• Patient should not receive any penicillin antibiotics unless given via a desensitization 

protocol  

c. Negative response to Pre-Pen® or penicillin G (and amoxicillin oral challenge)  

• Proceed with treatment with a penicillin agent  

• The patients may also receive other cephalosporins and carbapenems as long as they do 

not have a pre-existing documented allergy to those medications  

11. Reporting and Documentation  

a. The provider conducting the testing will chart administration of the PST on the MAR  

b. Completed documentation of the allergy assessment and PST will be placed in the progress notes 

by the PST clinician.  

c. The PST clinician will electronically update the patient’s allergy information to reflect testing 

results and notify the primary infectious disease provider 
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12. Post PST Observation  

a. The primary clinic nurse designated to monitor the PST patient should monitor the patient’s vital 

signs every 15 minutes for the first 30 minutes after the oral challenge dose of penicillin is given  

b. The primary nurse should also be informed to continue close monitoring of patient and any signs 

of an allergic reaction should be reported to PST provider 

c. The PST provider shall remain in Clinic 1K until patient checks out from visit 

13. Anaphylaxis Procedures  

a. Anaphylaxis kit to be kept in clinic Omnicell in preparation for any testing and will consist of the 

following:  

1. Epinephrine 1 mg/mL (1:1000), 1 mL vial  

2. 1 mL syringe (x2) 

3. 1.5 inch 25 g needle (x2) 

4. Diphenhydramine 25 mg tablets  

b. At least 1 provider present during testing must have active ACLS certification 

c. In the event of any suspected anaphylactic reaction, provider and clinic physician should be 

notified immediately. The anaphylaxis reaction protocol can be initiated by an RN while awaiting 

physician contact  

d. Anaphylaxis treatment:  

1. Anaphylaxis is suspected with the combination of any of the following 

signs/symptoms: bronchospasm, stridor, wheezing, respiratory depression, 

generalized urticaria, hypotension (SBP <90 mm Hg), tachycardia, angioedema, 

shock, or loss of consciousness 

2. Treatment protocol:  

a. 0.3 mg IM epinephrine (repeat q5 minutes if necessary)  

b. Diphenhydramine 25-50 mg PO/IV  

c. If symptoms do not respond to above, active code team  

d. If epinephrine is given, recommend referral to ER for monitoring 

afterwards in case of delayed recurrent reaction 
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Appendix D. Direct Oral Challenge Procedure 

 
PEN-FAST is a simple prospectively derived clinical decision rule developed from a published cohort study in 
Melbourne (Australia), externally validated in a multi-center prospective cohort, and recently supported by a 
multinational randomized controlled clinical trial.14 

 
Specific considerations for oral challenge eligibility are delineated below with specific inclusion/exclusion 

criteria. Notably, PEN-FAST was not effective in a pediatric cohort and thus should not be applied outside of this 

adult policy.12 

 

H2 antagonists (e.g., ranitidine) do not appear to impact testing, whilst H1 antagonists (e.g. cetirizine, loratadine, 

fexofenadine) may impact, and should be avoided in patients with high-pretest probability of true allergy.12 Beta-

blockers remain a relative contraindication in drug allergy testing; however, in low-risk cohort studies these have 

not been excluded.12 

 

Although there are no studies directly comparing safety and efficacy between single and multi-step oral 

challenges, test performance is very similar across published cohorts using each strategy. Additionally, PALACE 

– the recently completed randomized controlled trial assessing the PEN-FAST score – utilized single-step oral 

challenges with proven safety. Therefore, a single-step oral challenge is preferred when used in this low risk 

cohort (eg. PEN-FAST score 0-1). 14 
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Inclusion: 
1. PEN-FAST score of 0 or 1 

2. Clinically stable 

 

Exclusion: 
1. Age <18 years old 

2. Pregnant 

3. Concurrent Therapies: receipt of H1 antagonist without sufficient washout  

 

Procedure:  

1. Patients identified as meeting inclusion criteria and no exclusion criteria, after thorough allergy 

assessment, will be considered for direct oral challenge conducted in Clinic 1K 

2. Orders shall be entered by the patient’s primary ID provider team through the Adult Oral Amoxicillin 

Challenge Order Panel (screenshot below) 

a. Patient shall receive a 250mg dose of amoxicillin. 

b. Post Oral Challenge Observation 

i. The patient’s primary nurse should monitor the patient’s vital signs every 15 minutes for 

the 30 minutes after the initial dose of amoxicillin is given. 

ii. The primary nurse should report any signs of an allergic reaction to the primary ID 

provider 

iii. The primary ID provider shall remain in Clinic 1K until the patient checks out from the 

visit 

c. Anaphylaxis Procedures 

i. The anaphylaxis reaction protocol can be initiated by an RN while awaiting physician 

contact. 

ii. The primary ID provider should be notified ASAP 

iii. Remaining anaphylaxis procedures remain identical to those listed in the PST procedures 

in Appendix C 

d. Documentation 

i. The primary ID provider or AIM pharmacist should remove the penicillin allergy from 

EPIC following successful oral challenge.   

The primary ID provider should update the penicillin allergy comments if any reaction occurs during or after the 

oral challenge that is concerning for an allergic reaction. 
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Appendix E. Chart documentation example 
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Appendix F. Patient education example  
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Appendix G. 

Medications to 

Avoid Prior to Penicillin Skin Testing 

 
Recommendation for medications that patients should avoid prior to allergy testing. Upon initial contact, the PST 

provider will review if the patient is currently taking any of the following medications. If the patient is taking an 

interacting medication, the PST provider will instruct the patient to hold these medications for the stated period of 

time below (if clinically appropriate to hold the medication). During medication reconciliation at PST visit, the 

PST provider will review if patient is currently taking or recently received any of the following medications. 

 

Preferred if the following medications (all histamine H1 antagonists) are not given 7 days prior to testing:  

azelastine  

cetirizine  

clemastine  

cyproheptadine  

desloratadine  

doxepin  

fexofenadine  

hydroxyzine  

levocetirizine  

olopatadine  

 

Preferred if the following medications are not given 3 days prior to testing  

brompheniramine  

chlorpheniramine  
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cimetidine  

diphenhydramine  

famotidine  

nizatidine  

promethazine  

prochlorperazine  

ranitidine  

 

Stop the following medications at midnight the day prior to testing  

metoclopramide  

montelukast  

zafirlukast  

zileuton 
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https://dukeuniversity.policytech.com/dotNet/documents/?docid=15221&app=pt&source=browse

	Applicability:
	Scope:
	Competencies/Skills:
	Definitions/Acronyms:
	Procedure:
	Appendix A. Questionnaire for patients with reported penicillin allergy [approved by DUH P&T]
	Appendix B. Penicillin allergy delabeling algorithm
	Appendix C. PST procedure
	Appendix D. Direct Oral Challenge Procedure
	Appendix E. Chart documentation example
	Appendix F. Patient education example
	Appendix G. Medications to Avoid Prior to Penicillin Skin Testing
	References:
	Associated Regulatory Standards: N/A
	Associated Policies:

