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Objectives

• Describe the epidemiology and clinical impact of inaccurate 
β-lactam allergy labels

• Differentiate risk categories for penicillin allergies

• Apply evidence-based protocols for conducting cefazolin 
test doses and oral amoxicillin challenges

• Implement practical strategies to integrate 
test-dose–based delabeling into hospital policies and 
interdisciplinary care pathways.

• Evaluate operational barriers solutions for de-labeling 
programs

• Discuss key lessons learned from regarding clinical 
implementation, patient safety, and operational efficiency 
when introducing cefazolin test dosing and oral amoxicillin 
challenge protocols for penicillin-allergy delabeling



Background



Quick facts: inaccurate labels

Studies indicate that 
over 90% of 

penicillin allergy 
labels are inaccurate

Childhood allergies 
often low risk

Cross sensitivity 
between 

beta-lactams is 
often low 

Remain on medical 
record without 

evaluation



Negative impacts

Suboptimal prescribing Higher cost 

Greater risk for adverse 
effects

Increased resistance



Allergy risk 
stratification 

Low risk
Childhood, family history 

of, headache, GI 
symptoms, mild 

rash/urticaria(>5 yr)

Moderate risk
Systemic hypersensitivity 

or rash/urticaria(<5 yr)

High risk
Anaphylaxis, severe 
cutaneous reactions, 
angioedema, acute 

interstitial nephritis, drug 
induced liver injury, serum 
sickness or isolated drug 

fever(<5 yr)

*factors may vary based 
on study



Cross sensitivity risk 

Reactivity linked to side chain

Many beta-lactam pose low risk 
of reaction

Terico AT et al. J Pharm Pract. 2014;27(6):530-44. Gaeta F et al. J Allergy Clin 
Immunol. 2015;135:972-976.
2023 American Society of Health-System Pharmacists, Inc. and American 
College of Clinical Pharmacy



Optimizing Antibiotic Selection: Safety, 
Stewardship, and Cost

• Guidelines support use of oral and/or skin test doses to enable beta-lactam 
use in low-risk patients

• Regimens used in patients with penicillin allergies often include 2nd line 
alternatives or agents with higher risk profiles

• Vancomycin, clindamycin, fluoroquinolones, aminoglycosides

• Cost of using alternative agents can range from 1.5-6x higher than 
beta-lactam 1st line monotherapies



AMS projects
WRH



Process for Developing Test Dose Protocols

•Concern identified: surgery 
workflow disruption due to 
inaccurate penicillin 
allergies

•Multiple interdisciplinary 
discussions and meetings 

Pharmacy + Surgery + 
Anesthesia + Nursing 

collaboration

•Evidence review, criteria 
established, cost 
comparison

•Pre-admission screening 
and test dose designed

Protocol Developed
• Cefazolin test dose protocol 

approved and launched
• Expanded evidence review 

initiated the development 
and launch of PENFAST 
protocol

Committee Approval



Two Projects

• Perioperative cefazolin skin-testing

• PEN-FAST questionnaire and oral amoxicillin challenge in low-risk patients



Project #1: Perioperative cefazolin skin 
testing



Antibiotic Selection for Surgical Prophylaxis in 
Penicillin-Allergic Patients

• Patients with beta-lactam allergies often 
receive clindamycin or vancomycin due to 
concerns about hypersensitivity reactions 
(HSRs) to cefazolin.

• Cefazolin use in patients labeled as 
beta-lactam allergic during TJA reduces 
postoperative SSIs without increasing the 
risk of interoperative HSRs

https://doi.org/10.1093/ofid/ofad224



Project #1: Perioperative cefazolin skin testing

• To increase perioperative cefazolin usage and decrease vancomycin usage 
our facility implemented a cefazolin skin test protocol

• Patients with beta-lactam allergies were challenged with a cefazolin skin 
test prior to procedure where cefazolin was the preferred planned 
perioperative antibiotic



Cefazolin test 
dose protocol

• During preoperative workflow 
nurse identifies patients with 
allergies listed

• Algorithm is used to 
determine if cefazolin is safe 
to give or if skin test indicated

• Patients that qualify are given 
intradermal skin test

• Negative skin test results are 
captured in the chart via 
special indicator and allergy 
label comments

https://doi.org/10.3390/allergies4020003



Cefazolin test dose protocol outcomes
• Test dose protocol launch 4/21/25

• Before time 3/1/25-4/20/25, after time 
4/21/25-12/31/25

• Results indicated a 

• 50% decrease in vancomycin use and 

• 21% increase in cefazolin use



Project #2: PEN-FAST questionnaire and 
oral amoxicillin challenge in low-risk 

patients



Penicillin allergy 
de-labeling with 

oral challenge
• Multiple studies indicate penicillin de-labeling utilizing risk 

stratification and challenges can be safe and effective

• Palace trial(Vanderbilt)

• Penfast+oral amox challenge vs. skin testing

• Outcomes indicated non-inferior, as safe as standard 
testing in low-risk patients

• Facility implemented de-labeling protocol utilizing PENFAST and 
oral amox challenge

• Oracle trial

• Supported safety and feasibility of protocol 
implementation

• Propel trial

• Palace trial protocols, education and health record 
tools enabled expansion of protocol across 
facility(Vanderbilt)

JAMA Intern Med. 2020;180(5):745-752. 
doi:10.1001/jamainternmed.2020.0403



Project #2: PEN-FAST questionnaire and oral 
amoxicillin challenge in low-risk patients

• Patients with reported penicillin allergies admitted to the PCU were evaluated using the 
PEN-FAST questionnaire

• The questionnaire stratifies patients into categories of having an immediate hypersensitivity to 
penicillin from

• <1% (very low risk) up to

• 50% (high risk)

• Patients with low risk were invited to have their allergy history challenged by ingesting 250 mg 
amoxicillin and be monitored for signs and symptoms of reaction

• Patients that don’t have a reaction after 24 hours are able to have their penicillin allergy delabeled 



Progressive care unit statistics

30-bed PCU
Typically, at full capacity

The unit manages a diverse spectrum of 
internal medicine diagnoses

On average, 1 patient per day admitted to PCU has a documented penicillin allergy



Procedure overview

• Nursing PENFAST assessment completed with routine allergy assessment, which generates 
alert for pharmacy review

• Clinical Pharmacy review includes pharmacist confirmation of score, patient interview and 
consent

• Oral challenge administered to patients that meet all criteria 

• Patient monitoring for immediate(30 min x2), and again at 24 hr post admin

• Negative oral challenge results in allergy removal, pharmacy challenge chart 
documentation and special indicator addition



Nursing 
Assessment

• Nurse completes on initial allergy 
assessment

• Generates report to pharmacy to 
review for interview and potential 
amoxicillin challenge



Pharmacy 
Interview 



Orders and 
documentation



De-labeling protocol results



Implementation debriefing



Implementation debriefing

• What barriers did we have?

• What lessons did we learn?

• How might you implement this at your site?



Barriers
Cefazolin test dose procedure

Barriers Actions
Protocol 
development time 
and resources

Researched established 
protocols and guidance 

IT/system process 
refinement

Reformatting of logic 
flow, implementing flow 
sheet of protocol into 
system

Nursing 
workflow/hesitation

Initial and on-going 
education

Real time support and 
feed back



Barriers
Penicillin allergy de-labeling

Barriers Actions

Assessment/IT issues (clocks, 
verbiage truncated, LPN view 
access, transfers issues, print 
out issues, order entry issues),

All IT related issues were resolved within 
the initial weeks through close 
collaboration between IT, nursing and 
pharmacy departments to troubleshoot 
and implement necessary fixes.

Nursing workflow/hesitation Dedicated on-floor support was provided.

Patient hesitation Additional scripting and education points 

Pharmacy band width Additional pharmacists and residents have 
been trained to provide support as needed. 
Efforts to fill existing staffing gaps are 
underway to enable greater allocation of 
clinical pharmacist resources and ensure 
sustained operational efficiency.



Lessons learned

Multidisciplinary 
buy-in is critical

Success depends on alignment 
among all teams 
involved(management, 
nursing, pharmacy, etc.)

Operational burden 
differs by protocol

Resource needs (staffing, 
monitoring, space)

Clear protocols and 
procedures are 
essential
Standardized processes ease 
transition of new workflows

Education reduces 
hesitation

Feasibility and 
sustainability goals 
must remain flexible



Future 
forecast

• At present, house-wide implementation is unlikely 
to be feasible within the band width constraints of a 
pharmacy-driven protocol.

• Continuation at PCU and ICU level is reasonable for 
data collection through 3/31/26. After this time 
frame, reassess for transition to a provider 
consult–based protocol. 

• Shift from proactive pharmacy driven to provider 
consult driven in conjunction with pharmacy, 
nursing, etc. 



Tips for 
implementing 
protocols 

•Start with low-risk patients 
•Use simple, standardized protocols 
•Define clear eligibility and exclusion criteria
•Engage key stakeholders early 
•Integrate protocols into the EHR 
•Provide targeted clinician education 
•Streamline documentation 
•Plan for monitoring and staffing needs 
•Pilot before scaling 
•Track outcomes and feedback 
•Communicate clearly with patients 
•Remain flexible and adaptable
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