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A B S T R A C T 

Patients who are inappropriately or inaccurately labeled with a penicillin allergy 
are often limited to subpar second or third-line antibiotic therapy resulting in an 
increased risk of drug failure, hospital-acquired infections, and increased length of 
stay with a corresponding financial burden to match. Approximately 7-8% of 
individuals seeking healthcare in the USA have a documented penicillin allergy, 
although recent studies have found that approximately ⅓ of patients with a 
documented penicillin allergy initially presented with cutaneous symptoms 
matching an IgE-mediated reaction. Our study utilized the PEN-FAST survey to 
determine if there is an opportunity for antimicrobial stewardship amongst the 
penicillin-allergic patient population at Pikeville Medical Center. We found that 
63% of our penicillin-allergic patient population obtained a PEN-FAST composite 
score of 0, 1, or 2, and are therefore strong candidates for de-labeling due to the 
low risk of less than a 5% chance of incurring a penicillin hypersensitivity type 
reaction. Based on our findings, de-labeling protocols may reach approximately ⅔ 
of the penicillin-allergic patient population, presenting a promising opportunity for 
institutions to improve their standardized antimicrobial administration ratio 
(SAAR) score. 
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Introduction  

Beta-lactams are a broad class of antibiotics that 
include penicillins, cephalosporins, carbapenems, 
and monobactams. Their versatility, substantial 
efficacy, safety, and cost-effectiveness make beta-
lactams the most frequently prescribed antibiotic 
class, and as a result, the class for which 
hypersensitivity reactions are most often 
reported.1 Penicillin stands out within its class as not 
only the most prevalent beta-lactam allergy but also 
the most frequently reported drug class allergy, 
affecting approximately 7-8% of individuals seeking 
healthcare in the USA.2,3 Research indicates that 75% 

of individuals labeled with a penicillin allergy acquire 
this designation by the age of 3, with only ⅓ of those 
labeled presenting with a rash clinically consistent 
with an immunoglobulin E (IgE) – mediated 
hypersensitivity.4,7 Symptoms clinically significant 
for an IgE-mediated rash include urticaria with or 
without pruritus and erythema multiforme.3 Studies 
seem to reaffirm this metric with one reviewing 256 
rashes associated with penicillins, and concluding 
that only 39.1% of rashes were thought to be IgE 
mediated and allergic in nature.3 Another looked at 
85 children with documented penicillin allergy where 
only 31.7% of reactions were found to be classically 
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IgE mediated.5 Furthermore, IgE-mediated penicillin 
allergy wanes over time with 80% of patients 
becoming tolerant after a decade, leading to a total 
risk of less than 5% for all documented penicillin-
allergic patients to experience a genuine clinically 
significant IgE-mediated or T-lymphocyte mediated 
penicillin hypersensitivity reaction.6  

These issues present a profound opportunity for 
antimicrobial stewardship as patients who are 
inappropriately or inaccurately labeled with a 
penicillin allergy are often limited to subpar second 
or third-line antibiotic therapy resulting in an 
increased risk of drug failure, hospital-acquired 
infections, and increased length of stay with a 
corresponding financial burden to match.1 The 
beneficial impact of penicillin de-labeling protocols 
on public and population health can not be 
overstated. Patients with a documented penicillin 
allergy average 10% more total hospital days, and 
are treated with significantly more fluoroquinolones, 
clindamycin, and vancomycin. This results in 23.4% 
more clostridium difficile (C. diff), 14.1% more 
methicillin-resistant staphylococcus aureus (MRSA), 
and 30.1% more vancomycin-resistant enterococcus 
(VRE) infections when compared to control subjects 
without a documented penicillin allergy.8 This 
directly translates to an increased financial burden, 
as patients with a documented penicillin allergy are 
found to have an additional $609/patient of direct 
drug costs incurred during inpatient 
admission.9  Additionally, outpatient prescription 
costs are estimated to be $14 to $193/patient higher 
for penicillin-allergic patients.9 Patients without a 
documented penicillin allergy incur less inpatient 
costs with average savings ranging from $1,145 to 
$4,254/patient.9  

The implementation of penicillin allergy de-labeling 
protocols provides an opportunity to remove the 
undue burden an inaccurate penicillin allergy label 
confers on patient finances, outcomes, and health. 
Our study aims to quantify the percentage of our 
penicillin-allergic patient population fit for de-
labeling according to the parameters set forth by the 
PEN-FAST survey. The PEN-FAST survey has been 
validated to identify low-risk penicillin allergies and 

has been endorsed by the Kentucky Antimicrobial 
Stewardship Innovation Consortium (KASIC).10 

Methods 

PEN-FAST, a clinical tool used to quantify the risk of 
penicillin allergies, was used for data collection. This 
tool was found to be simple and accurate at 
identifying low-risk penicillin allergies, which 
enabled the opportunity to delabel without formal 
allergy testing.11 The exclusion of allergy testing is 
stratified by a negative predictive value of 96.3% 
with a composite score of less than 3 on the PEN-
FAST assessment.12 In Kentucky, inpatient 
antimicrobial use exceeds national rates. KASIC 
utilizes PEN-FAST as the primary tool for de-labeling 
and antimicrobial stewardship guidelines.13 In 2021, 
the World Health Organization published an 
antimicrobial stewardship guideline. The use of 
history-based allergy assessments, such as PEN-
FAST, is an effective strategy to promote 
antimicrobial stewardship.14 

 

Figure 1: Flow chart of the identification of the de-
labeling candidates.  

The main features of this clinical trial include utilizing 
PEN-FAST for direct patient surveying and 
correlating patient responses to validated risk 
categories. The inclusion criteria for this survey was 
any patient with a positive penicillin allergy label on  
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the electronic health record at Pikeville Medical 
Center; a 348-bed acute care facility located in 
Pikeville, Kentucky. The exclusion criteria included 
(i) patients without a positive penicillin allergy label 
and (ii) all ICU patients. The survey was conducted 
over a 5-day period and included 47 patients in total. 
All participants were assessed on the criteria of PEN-
FAST. The features of this clinical validation tool 
include confirmation of a penicillin allergy from the 
patient or immediate relative, length of time since 
reaction (5 years or less), type of reaction 
(anaphylaxis/angioedema or severe cutaneous 
reaction), and treatment, if any, required for the 
penicillin reaction. PEN-FAST utilizes numerical 
scores to categorize patients as very low risk, low 
risk, moderate risk, or high risk. If a patient reports a 
reaction that occurred in five years or less, then 2 
points are given. If the patient reports anaphylaxis, 
angioedema, or severe cutaneous reactions, such as 
urticaria or Stevens-Johnson Syndrome/Toxic 
Epidermal Necrolysis (SJS/TEN), then 2 points are 
given. If treatment was required for a reaction, such  

 
as over-the-counter Benadryl or hospitalization, then 
1 point is given.11 

 
A patient with a composite score of 0 is deemed very 
low risk with a less than one percent chance a 
penicillin reaction will occur.  A score of 1-2 is low 
risk with a less than five percent chance for a 
penicillin reaction. A score of 3 is moderate risk, and 
a score of 4-5 is high risk with a fifty percent chance 
for a penicillin reaction.11 All patients with a total 
PEN-FAST score of 0-2 will be de-labeled. The 47 
non-ICU patients included in this study were 
questioned and evaluated by student pharmacists. Of 
the 47 surveyed, 4 patients were not alert and 
oriented, which resulted in non-applicable 
responses. These responses were still recorded and 
included separately in the final data. Of the 
remaining 43 patients, around 60% had a composite 
score between 0-2 and were eligible for de-labeling. 
The de-labeling process includes termination of the 
penicillin allergy on each patient’s electronic health 
record and patient education from a pharmacist. The 

Figure 2: PEN-FAST Penicillin Allergy Clinical Decision Rule [Figure 2 has been adapted with permission from 
the corresponding author Dr. Trubiano.  We sincerely appreciate their generosity in allowing us to utilize this 
figure for our research.] 
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main goals of patient education were informing 
patients of the removal of the penicillin allergy and 
the benefits/importance of removing an insignificant 
allergy from their health records. 

Results  

Of the 43 patients we surveyed from July 8th, 2024 
to July 12th, 2024, 27 patients (63%) received a PEN-
FAST score of 0, 1, or 2, and were therefore 
considered strong candidates for de-labeling due to 
the minor risk of less than a 5% chance of incurring 
a penicillin hypersensitivity type reaction. 
Conversely, 37% of our sample size received a PEN-
FAST score of 3, 4, or 5, identifying these patients as 
moderate to high risk for incurring an IgE-mediated 
penicillin allergic reaction. Our findings match those 
of other studies that identified approximately ⅓ of all 
documented penicillin-allergic patients as moderate 
to high risk for an IgE-mediated reaction.3,4,5,7 

 
Figure 3: Survey Results Composite PEN-FAST 
Score. 

Our results extrapolated for individual PEN-FAST 
scoring components offer additional insights. Out of 
43 patients, only 2 (5%) reported a reaction within 
the past 5 years, while the remaining 41 patients 
(95%) reported more than 5 years since their last 
penicillin allergic reaction. This finding further 
outlines the potential scope of penicillin de-labeling 
protocols as IgE-mediated penicillin allergy wanes 
over time, with 80% of patients becoming tolerant 
after a decade.6 Thirteen (30%) patients surveyed 
reported the absence of anaphylaxis/angioedema or 

a severe cutaneous adverse reaction while the 
remaining 30 (70%) reported having experienced 1 
or more of these symptoms. Of the 43 patients 
surveyed, 15 (35%) reported having received 
treatment for their reaction, with the remaining 28 
(65%) patients not requiring or forgoing treatment 
for their reaction.  

Discussion 

In Kentucky, inpatient antimicrobial use far exceeds 
national utilization.13 This discrepancy is measured 
using the standardized antimicrobial usage ratio 
(SAAR), a metric that compares observed 
institutional antimicrobial use to the predicted use of 
similar sized facilities; allocating a score of 1 if 
antimicrobial use is equivalent to predicted use, a 
score of greater than 1 if antibiotics are being 
overutilized, and a score of less than 1 if antibiotics 
are being underutilized.15,16 In 2022, the Kentucky 
median SAAR value for broad-spectrum antibacterial 
agents predominantly used for hospital-onset 
infections (BSHO) of 1.127 was found to be 
significantly higher than the respective national 
average of 1.019, outlining the need for additional 
antimicrobial stewardship initiatives within the 
state.13 SAAR scores by institution may identify even 
greater disparities between the national, state, and 
local levels. The institutional BSHO SAAR score 
recorded from January to June of 1.55 at Pikeville 
Medical Center substantiates this discrepancy.   

Penicillin de-labeling initiatives should not be 
overlooked as a viable tool in addressing the 
discrepancy between national, state, and local SAAR 
scores. De-labeling protocols have the capacity to 
reach 7-8% of the entire patient population, with 
approximately ⅔ of the penicillin allergic population 
potentially fit for de-labeling according to our study’s 
PEN-FAST survey results, and the prevalence of IgE-
mediated allergic reactions amongst penicillin-
allergic patient populations.2,3,4,5,7  

Recommendation 

The PEN-FAST survey tool effectively identifies 
individuals who are at low risk of experiencing a 
penicillin allergy as potential candidates for de-
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labeling.10,11 For those patients who received a score 
of 3, 4, or 5 and are considered moderate to high risk 
for experiencing a penicillin-allergic reaction, 
confirmation of penicillin allergy diagnosis or de-
labeling using direct oral drug challenges or penicillin 
skin testing seems to be safe and is associated with a 
low rate of adverse reactions.17 Pikeville Medical 
Center is currently implementing a penicillin allergy 
de-labeling desensitization protocol to facilitate the 
re-evaluation of all documented penicillin allergy 
labels through either direct oral drug challenges or 
penicillin skin testing amongst all penicillin-allergic 
patients. We recommend institutions implement 
similar follow-ups to their de-labeling protocols to 
ensure accurate documentation of all penicillin 
allergy labels within their respective institutions. 

Conclusion  

Beta-lactam antimicrobials are frequently prescribed 
and utilized in both inpatient and outpatient settings. 
Beta-lactams, specifically penicillin, have the highest 
prevalence of reported hypersensitivity reactions. 
Unfortunately, a true IgE-mediated allergy is rare 
and only quantifiable in a slim percentage of the 
penicillin-allergic population. This can lead to 
clinically irrelevant penicillin reactions reported in 
patient profiles. The occurrence of inaccurate allergy 
reporting can correlate to high utilization of broad-
spectrum antimicrobials and the development of 
multidrug-resistant infections, resulting in 
discrepancies in SAAR scores. In this clinical study, 
63% of patients surveyed were eligible for de-
labeling based on the PEN-FAST criteria. Despite a 
small study population of 47 patients, the data 
demonstrates the high prevalence of insignificant 
penicillin allergy labels at Pikeville Medical Center. 
Penicillin de-labeling protocols may reach 7-8% of 
individuals seeking healthcare in the USA, 
identifying approximately two-thirds of those with a 
documented penicillin allergy as candidates for low-
risk de-labeling. By enabling antimicrobial initiatives, 
improvement of institutional antimicrobial utilization 
and SAAR scores will be evident. In the future, SAAR 
scores and appropriate antimicrobial selection may 
be used for reimbursement. This further necessitates 
the need for institutions to partake in de-labeling 
protocols. 
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