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Background. Given the negative consequences associated with a penicillin allergy label, broader penicillin allergy delabeling
initiatives are highly desirable but hindered by the shortage of allergists in the United States. To address this problem at our
facility, the infectious diseases section introduced a quality improvement initiative to evaluate and remove allergy labels among
inpatient veterans.

Methods. Between 15 November 2022 and 15 December 2023, we identified inpatients with a penicillin allergy label. We
subsequently interviewed eligible candidates to stratify penicillin allergy risk and attempt to remove the allergy label directly via
chart review, following inpatient oral amoxicillin challenge or outpatient community care allergy referral. Delabeling outcomes,
subsequent penicillin-class prescriptions, and relabeling were tracked after successful allergy label removal.

Results. We screened 272 veterans, of whom 154 were interviewed for this intervention. A total of 53 patients were delabeled:
26 directly, 23 following oral amoxicillin challenge, and 4 following outpatient allergy referrals. Of the patients who were delabeled,
25 received subsequent penicillin-class prescriptions. No adverse reactions occurred following inpatient oral amoxicillin challenges.
Patients with a low-risk penicillin allergy history were more likely to undergo a challenge if admitted with an infectious diseases—
related condition. Only 1 inappropriate relabeling event occurred during the study period, which was subsequently corrected.

Conclusions.

An infectious diseases provider-led initiative resulted in penicillin allergy label removal in more than one third of

inpatients evaluated using direct removal or oral amoxicillin challenge. Efforts focused on patients who had been admitted for

infections were particularly successful.
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A penicillin allergy label is the most frequent and problematic
drug allergy listing in the electronic health record (EHR), with
reported prevalence as high as 15% in patients hospitalized in
the United States [1]. The individual- and health systems-level
harms of an unverified penicillin allergy label are numerous
and include development of infections such as methicillin-
resistant Staphylococcus aureus and Clostridioides difficile [2], in-
creased all-cause mortality [3], longer hospital stays, and higher
costs associated with health care [4]. Because the vast majority of
patients who report a penicillin allergy are subsequently shown
to tolerate penicillins after formal testing [5], it is imperative to
seek removal of penicillin allergy labels, or “delabel,” where
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possible—a recommendation endorsed by national allergy soci-
ety guidance [6, 7], societies of infectious diseases and pharmacy
[8], and the U.S. Centers for Disease Control and Prevention [9].
For several decades, outpatient referral to allergy specialists
for penicillin skin testing with or without subsequent oral
amoxicillin challenge has been the typical pathway for penicil-
lin allergy delabeling [10]. However, the lack of allergy special-
ists across the United States and their presence predominantly
in urban academic centers are limiting factors to this modality
of penicillin allergy evaluation [11, 12]. More recently, the use
of internationally validated point-of-care decision tools in con-
junction with direct oral amoxicillin challenge has emerged as a
safe and effective strategy for penicillin allergy label removal in
select low-risk patients [13], an approach that would potentially
facilitate more widespread penicillin allergy delabeling efforts
by nonallergy providers across multiple health care settings.
As the largest integrated health care system in the United
States, the Veterans Health Administration (VHA) has faced
similar challenges in relation to penicillin allergy evaluation.
A review of the published literature on penicillin allergy evalu-
ation programs in the VHA revealed pharmacist evaluation,
with support from allergy specialists, as the most frequently
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used modality, whereas use of direct oral amoxicillin challenge
by nonallergy providers was limited [14].

The Antimicrobial Stewardship Task Force conducted a na-
tional survey of 138 Veterans Affairs (VA) facilities in 2020,
where 28 (20%) reported having a formal process for evaluating
penicillin allergy, with only 17 of these 28 (61%) reporting
ready access to penicillin skin testing.

Our VA facility has not had onsite allergy support since 2016.
In response to the growing clinical need for penicillin allergy
evaluation, we implemented an infectious diseases (ID) provider—
led penicillin allergy quality improvement initiative with a focus
on inpatient direct oral amoxicillin challenge. Here, we report
the results of this initiative.

METHODS

Study Setting and Approval

The Dallas VA Medical Center is a 1A critical access facility with-
in the VA North Texas Health Care System that consists of 248
acute care inpatient beds and serves 206 000 veterans in northern
Texas and southern Oklahoma. The staffing within the ID sec-
tion includes 5 ID physicians, 1 ID/critical care physician, 2 ad-
vanced practice providers, and 3 ID pharmacists. An existing
antimicrobial stewardship program maintains updated facility
antibiograms and guidelines for common infectious syndromes;
monitors antibiotic usage; and promotes appropriate prescrip-
tions through prospective audits and feedback, formulary re-
striction, and provider education. Our facility does not have
any access to onsite allergy/immunology providers, and formal
penicillin allergy evaluation is only possible through referral
for (non-VA) community care allergy evaluation (CCAE).
Before this intervention, there was no formal process for evalu-
ating or removing penicillin allergy labels from inpatients.

In June 2021, our facility’s Quality, Safety, and Value (QSV)
section granted approval for this project as quality improve-
ment with nonresearch designation, waiving the need for a
formal review by the institutional review board. We used the
Lean Six Sigma DMAIC (Define, Measure, Analyze, Improve,
Control) methodology for our process [15]. A multidisciplinary
team comprising representatives from nursing, hospital medi-
cine, QSV, pharmacy, and ID sections met approximately
bimonthly for more than a year to formulate a standard oper-
ating procedure for evaluating and removing penicillin allergies
for our facility. This ultimately resulted in the creation of a pen-
icillin allergy evaluation team—Penicillin Allergy Evaluation
and Response Team (PEN-ALERT)—in the fall of 2022. The
PEN-ALERT consisted of 1 supervising ID physician, 2 ID
pharmacists, and a grant-funded clinical coordinator (who
worked between 5 and 15 hours per week for the duration of
the initiative). The inpatient ID consultation team, including
ID attending physicians, an ID fellow, and an advanced practice
provider, provided additional support for this initiative.

Screening, Inclusion, and Penicillin Allergy Risk Stratification

Between 15 November 2022 and 15 December 2023, we identi-
fied inpatients who were admitted for any reason to the acute
medical floors with an EHR-listed penicillin allergy (defined
as a documented allergy to any of the following medications:
penicillin, amoxicillin, ampicillin, amoxicillin-clavulanate,
ampicillin-sulbactam, or nafcillin). We identified these patients
predominantly through our ID consultation service and a
health informatics dashboard, which lists all inpatients with
a B-lactam allergy. Because of limited time and resources, we
were unable to identify all inpatients with a listed penicillin al-
lergy. An initial chart review was performed to determine inter-
view candidacy based on planned date of discharge, supervising
ID physician availability, and presence of complex comorbidi-
ties or other factors that could have impacted the interview and
ability to perform a potential amoxicillin challenge (eg, cogni-
tive impairment).

A member of the PEN-ALERT then performed an in-depth
EHR review and a face-to-face interview to investigate the pa-
tient’s penicillin allergy using a locally developed question-
naire (Supplementary Figure 1). Following the interview, the
patient’s penicillin allergy was classified (as no increased
risk, intolerance, low risk, moderate-high risk, or very high
risk) and patients were offered direct removal of the label
(this required history or evidence of safe receipt of a penicillin
since index reaction), oral amoxicillin challenge, CCAE
after discharge, or no intervention (Table 1). This risk classi-
fication criteria was developed in house based on a feasibility
study we have previously published [16]. Concurrently, we
calculated the PEN-FAST score [17] for patients that were in-
terviewed. We respected patients’ wishes to decline interview
regarding their penicillin allergy. We also honored patients’
preferences for CCAE following discharge regardless of risk
stratification.

Oral Amoxicillin Challenge

Eligibility criteria for oral amoxicillin challenge were previously
published in a feasibility study using retrospective data from
our facility [16]. These criteria are a low-risk or intolerance his-
tory, sufficient time to perform and monitor challenge, and ab-
sence of the following: inability to provide informed consent
because of altered mental status/cognitive impairment, severe
cardiac or respiratory failure, severe sepsis or shock, suspected
drug reaction at the time of admission, new-onset rash, nausea/
vomiting, abdominal pain, or inability to take oral medications.
Final eligibility determination was at the discretion of the su-
pervising ID physician. B-Blockers, use of antihistamines, and
systemic steroids were not considered contraindications to pro-
ceeding with a challenge. Before proceeding with a challenge,
verbal informed consent was obtained from the patient, along
with acquired agreements with the patient’s inpatient primary
physician and nursing staff.
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Table 1.

Penicillin Allergy Risk Stratification and Recommendation Algorithm

Risk

Stratification Typical Assessment Features

Recommended Action?

No increased
risk family history
Intolerance Nonallergy symptoms (eg, gastrointestinal upset)
Low risk
unknown reaction >10 y ago

Moderate-high Anaphylaxis or angioedema at any point

Prior index reaction with proven safe receipt of a penicillin after,

Self-limited rash/pruritus (at any point), urticaria only >10 y ago,

Remove penicillin allergy label; no need for challenge. Provide delabeling
card, document, and alert Patient Aligned Care Team

As above or direct oral amoxicillin challenge®
Direct oral amoxicillin challenge®

Consider Community Care Consult for Allergy and penicillin skin testing

risk Any of the following within last 10 y: urticaria, bronchospasm,

loss of consciousness, severe gastrointestinal symptoms, or

unknown reaction
Very high risk

nephritis, DILI

Severe cutaneous adverse reactions, delayed severe reactions (eg,
AGEP, SJS, DRESS, TEN), serum sickness, acute interstitial

Do not challenge with amoxicillin; infectious diseases can be consulted
for alternative antimicrobials and Community Care Consult for Allergy
can be considered for further opinion

Abbreviations: AGEP, acute generalized exanthematous pustulosis; DILI, drug-induced liver injury; DRESS, drug rash with eosinophilia and systemic symptoms; SJS, Stevens-Johnson

syndrome; TEN, toxic epidermal necrolysis.

This risk stratification is a guide only. Providers ought to use their discretion to accommodate individual circumstances, including patient preferences for outpatient allergy evaluations.

PPatients that successfully underwent oral amoxicillin challenge were also provided with a delabeling card, had their allergy documentation adjusted, and notification sent to the Patient Aligned

Care Team.

Baseline vital signs were obtained if not already documented 4
hours before the challenge. The oral challenge consisted of a sin-
gle dose of amoxicillin (500 mg) and observation for a minimum
of 30 minutes by a member of the PEN-ALERT. This direct
monitoring approach by our team was chosen to allay nursing
concerns iterated in our multidisciplinary QSV meetings. The
patient was required to remain on the floor 1 hour following a
challenge, after which they were reviewed by a supervising ID
physician for evidence of any reaction. Patients were educated
on allergic symptoms to monitor for, including development
of rash and difficulty breathing. Our facility’s rapid response
team and medications to manage a hypersensitivity reaction (in-
cluding epinephrine) were available at the time of the challenge.
Challenges were performed only between 7 am and 5 pm, Monday
through Friday, and a supervising ID physician was immediately
available onsite throughout the process.

Patients who were successfully delabeled (either directly or via
oral amoxicillin challenge) were counseled on the results of the
evaluation, provided a delabeling card, and had their penicillin
allergy removed from the EHR. Following the challenge, we per-
formed a prospective chart review 48 hours later to look for ev-
idence of any delayed cutaneous reaction. In the event of an
acute or delayed reaction following the challenge, the allergy list-
ing was to be amended, and the patient was offered CCAE.

Patient Consent Statement

Formal written consent was not required because this project
was designated quality improvement. Verbal informed consent
was obtained before any interviews or delabeling.

Referral for CCAE

For veterans requiring or requesting CCAE, the supervising
ID physician placed the referral through our community care
office, and the PEN-ALERT tracked the consult outcomes.
Before placing the order, we checked that veterans were

agreeable to this referral, counseled them on the likelihood of
2 clinic visits (1 for evaluation and 1 for testing), and ensured
they had sufficient means (eg, travel support) to attend ap-
pointments. Following the completion of CCAE, the
PEN-ALERT reviewed outside records and amended the drug
allergy module of the patient’s EHR as needed.

Data Collection and Outcomes
We collected data on patient demographics, admission diagnos-
es, details of index penicillin allergy reaction, comorbidities, and
outcomes of the penicillin allergy assessment. The primary out-
come was the number of patients with successful removal of their
penicillin allergy label between 15 November 2022 and 15
December 2023. We explored the following secondary outcomes:
safety and outcomes of oral amoxicillin challenges and factors
predicting receipt of oral amoxicillin challenge in the low-risk
group. Ninety days after the end of the intervention period (14
March 2024), we reviewed CCAE outcomes, use of penicillins
(as inpatient or outpatient) after label removal, and readdition
of the penicillin allergy label to the patient’s list of allergies in
the EHR (relabeling events). Relabeling events were defined as
“appropriate” if subsequent use of a penicillin-class antibiotic
led to a reaction and “inappropriate” if there was no such
evidence to justify readdition of the penicillin allergy label.
Data were summarized using descriptive statistics. To com-
pare differences in the characteristics between veterans in the
low-risk group who received oral amoxicillin challenge and
those who did not, we used ¥* and Fisher exact tests (for cate-
gorical variables) and Mann-Whitney U test (for continuous
variables). Statistical significance was defined as P <.05.

RESULTS

During the study period, there were 582 unique patients admit-
ted with a penicillin allergy label to the acute medicine floors of
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272 patients with an allergy to a specified penicillin-class antibiotic® were screened for evaluation

118 patients were excluded
24 discharge imminent
35 medical comorbidities

h 4

h 4

23 insufficient time for evaluation
36 concern for interview candidacy

‘ 154 patients were evaluated based on allergy history and stratified according to risk ‘

Y

27 NO INCREASED RISK
24 directly delabeled
1 amoxicillin challenge
1 community care referral
1 declined intervention

3 INTOLERANCE 75 LOW RISK
2 directly delabeled 22 amoxicillin challenge
1 community care referral 25 community care referral’

23 declined intervention
5 no action taken’

Y
48 MODERATE-HIGH RISK
23 community care referral
21 declined intervention
4 no action taken

A
1 VERY HIGH RISK
1 community care referral

Figure 1.  Flowchart of patients with listed penicillin allergy who were screened, interviewed, and delabeled in the study. *These included penicillin, amoxicillin, ampicillin,
nafcillin, ampicillin-sulbactam or amoxicillin/clavulanic acid. "Low-risk patients may have been referred to the community because of 1 or more of the following: patient-
preferred formal outpatient assessment, physician concerns about acute medical comorbidities, or insufficient staffing/time. ®No action taken because of 1 or more of the
following: patient expired; social, geographic, or medical factors limiting patient’s ability to access community care.

our facility. Our team screened a total of 272 inpatients with a

listed penicillin allergy (Figure 1). Of those, 118 were excluded

by the initial screen, resulting in 154 patients who were evalu-

ated in person. Based on our facility’s QSV Lean Six Sigma

Process, we had a minimum target of performing 10 oral amox-

icillin challenges to meet the requirements of the Improve
phase of the DMAIC process (completed in February 2023), af-
ter which our facility granted us approval to transition into the

Control phase of the DMAIC process.

Characteristics of Inpatient Veterans With a Penicillin Allergy who Were

Interviewed

In Table 2, we show the baseline demographic characteristics

of the 154 inpatient veterans with a penicillin allergy that our

team interviewed. Most patients were male (90.9%) and White

(60.4%), with an average age of 67 years. The median Charlson
Comorbidity Index was 4 (interquartile range [IQR] 3-6). This
was driven primarily by a high prevalence of diabetes mellitus
(45.4%), congestive heart failure (25.3%), solid tumors (20.8%),
and chronic obstructive pulmonary disease (20.1%). Half of

the patients our team evaluated were admitted for infection-

related reasons or received antibiotic therapy during their

admission. Of the penicillin-class antibiotics listed as an allergy,
penicillin was the most frequently listed (91.6%), followed
by amoxicillin (7.8%) and amoxicillin-clavulanate (0.6%). The
most frequent patient-reported reaction was cutaneous reaction
(50.6%), followed by swelling (24.7%) and shortness of breath
(18.8%). Only 3 patients (1.9%) reported anaphylaxis, and no pa-
tients directly reported a diagnosis of severe cutaneous adverse
reaction. Of all reactions, 16% were classified as unknown. For
>90% of those interviewed, the index date for a reaction to pen-
icillin was >10 years ago. Using our risk stratification algorithm,
we classified these 154 patients as follows: no increased risk
(n=27), intolerance (n =3), low risk (n="75), moderate-high
risk (n =48), or very high risk (n=1).

The calculated PEN-FAST score for these patients is includ-
ed in Table 2, where almost two thirds of patients scored 2
points or less, which is indicative of low risk.

Penicillin Allergy Delabeling

A total of 53 patients had their penicillin allergy removed over
the course of the study (direct delabel, n = 26; amoxicillin chal-
lenge, n = 23; CCAE, n = 4). When stratified by penicillin aller-
gy risk category, the proportion of patients delabeled following
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Table 2. Characteristics of Patients Interviewed With a Penicillin
Allergy

Characteristic N =154
Age, median (IQR), y 67 (60-73)
Sex, No. (%)
Female 14 (9.1%)
Male 140 (90.9%)
Race and ethnicity, No. (%)
White 93 (60.4%)
Black or African American 46 (29.9%)
Other 15 (9.7 %)
Charlson Comorbidity Index score, median (IQR) 4 (3-6)
Charlson Comorbidity Index components, no. (%)?
Myocardial infarction 2 (7.8%)
Congestive heart failure 9 (25.3%)
Peripheral vascular disease 9(12.3%)
Cerebrovascular accident or transient ischemic attack 4(9.1%)
Hemiplegia 3(1.9%)
Chronic obstructive pulmonary disease 1(20.1%)
Diabetes without complications 9 (31.8%)
Diabetes with end organ damage 1(13.6%)
Moderate or severe renal disease 5 (3.2%)
Mild liver disease 6 (3.9%)
Moderate or severe liver disease 3(1.9%)
Peptic ulcer disease 6 (3.9%)
Localized solid tumor 28 (18.2%)
Metastatic solid tumor 4(2.6%)
Leukemia 0 (0.0%)
Lymphoma 2 (1.3%)
Dementia 1(0.6%)
Rheumatic or connective tissue disease 8(5.2%)
HIV or AIDS 2 (1.3%)
Reason for admission, no. (%)
Infection related or treated with antibiotics 77 (60.0%)
Noninfection related, no antibiotics received 77 (560.0%)
Reported allergy label, no. (%)
Penicillin 141 (91.6%)
Amoxicillin 12 (7.8%)
Amoxicillin-clavulanate 1(0.6%)
Ampicillin 0 (0%)
Ampicillin-sulbactam 0 (0%)
Nafcillin 0 (0%)
Health professional who entered allergy, no. (%)
Medical doctor 34 (22.1%)
Physician assistant/nurse practitioner 26 (16.9%)
Pharmacist 26 (16.9%)
Nurse 6 (29.9%)
Other 22 (14.3%)
Observed allergic reaction, no. (%) 4 (2.6%)

Patient-reported reaction, no. (%)?

Unknown 5(16.2%)
Cutaneous reaction® 8 (50.6%)
Swelling 8 (24.7%)
Shortness of breath 9 (18.8%)
Other 1(13.6%)
Gastrointestinal side effects 6 (3.9%)
Anaphylaxis 3(1.9%)
Treatment given for reaction, no. (%)
Yes 53 (34.4%)

Table 2. Continued

Characteristic N =154
No 20 (13.0%)
Unknown 81 (52.6%)

Timing since index reaction, no. (%)

Unknown 4(2.6%)
<by 5(3.2%)
5-10y 2 (1.3%)
>10y 143 (92.9%)
Concurrent antibiotic allergies listed, median (IQR) 0 (0-0)

Concurrent nonantibiotic allergies listed, median (IQR) 1(0-2)
Risk stratification, no. (%)°

No increased risk 27 (17.5%)

Intolerance history 3(1.9%)
Low risk 75 (48.7 %)
Moderate-high risk 48 (31.2%)
Very high risk 1(0.6%)
PEN-FAST® score
0 points 16 (10.4%)
1-2 points 85 (55.2%)
3 points 52 (33.8%)
4-5 points 1(0.6%)

Abbreviations: IQR, interquartile range.

ACategories are not mutually exclusive because patients may have had more than 1
comorbidity or symptom listed; percentages may add to more than 100%.

®We included acute generalized exanthematous pustulosis, drug rash with eosinophilia and
systemic symptoms, Stevens-Johnson syndrome, and toxic epidermal necrolysis in this
category; however, no patients verbally reported this diagnosis in our cohort.

°Patients with confirmed safe receipt of any penicillin-class antibiotic other than piperacillin/
tazobactam after the index date were classified as “no increased risk.” Those who received
piperacillin-tazobactam were reclassified as “no increased risk” only if the original history
was consistent with a low-risk allergy.

9The PEN-FAST score is a penicillin allergy clinical decision rule, the points being as follows:
PEN, penicillin allergy reported by patient; F, 5 y or less since reaction (2 points); A,
anaphylaxis or angioedema (2 points); S, severe cutaneous adverse reaction (2 points); T,
treatment required for reaction (1 point). 0 points: very low risk of positive penicillin
allergy test (<1%); 1-2 points: low risk (5%); 3 points: moderate risk (20%); 4-5 points:
high risk (50%).

interview was highest in the no-increased-risk and intolerance
groups, followed by the low-risk and then moderate-high-risk
groups (Figure 2). During the follow-up period, our team noted
only 1 of the 53 patients had an inappropriate relabeling event
(which was corrected). Twenty-five patients who were dela-
beled subsequently received at least 1 prescription for
penicillin-based therapy (ampicillin, ampicillin-sulbactam,
piperacillin-tazobactam, amoxicillin, amoxicillin/clavulanate)

at a median of 1 day (IQR 1-4) after label removal.

Safety and Outcomes of Oral Amoxicillin Challenges

Twenty-three oral amoxicillin challenges were performed: 22 in
the low-risk group and 1 in the no-increased-risk group (per
patient request). No nursing or primary provider resisted any
of the proposed oral amoxicillin challenges. No reactions
were observed in any of these patients based on our monitoring
protocol (including no delayed reactions), and all patients had
their penicillin allergy labels removed. In no instance did the
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Very high risk

Moderate-high risk

Penicillin allergy
risk category

Low risk

Intolerance

No increased risk

m Delabeled Not delabeled

Figure 2. Success of penicillin allergy removal, stratified by risk category.

20 30 40 50 60 70 80

Number of inpatients evaluated

amoxicillin challenge interfere with planned patient care pro-
cesses (eg, diagnostic imaging) or length of stay. The median
PEN-FAST score of patients who underwent a challenge was
1 (IQR 1-1).

Next, we explored baseline differences in the patient charac-
teristics of those in the low-risk group (n =75) who either pro-
ceeded with the challenge (n=22) or did not (n=>53). There
were no significant differences between the groups in terms of
age, sex, race and ethnicity, or Charlson Comorbidity Index
(Supplementary Table 1). However, patients who received an
oral amoxicillin challenge compared with those who did not
were more likely to have been admitted for an infection-related
reason that was treated with antibiotics (86.4% vs 39.6%,
P<.01).

Comparison of Facility-derived Penicillin Allergy Risk Classification to
PEN-FAST Score

The median PEN-FAST scores, stratified by our penicillin aller-
gy risk classification algorithm, are shown in Supplementary
Table 2. In general, there was alignment between our risk clas-
sification and the PEN-FAST score with our low-risk patients
having a median PEN-FAST score of 1 (IQR 1-1) and
moderate-high risk patients having a median PEN-FAST score
of 3 (IQR 3-3).

Outcomes of CCAE

Fifty-one veterans were referred for CCAE. At the time of final
analysis, 26 patients had been successfully scheduled, 11 had
completed an initial consultation, and 4 had had their penicil-
lin allergy label successfully removed. These 4 patients were in
the following risk categories: intolerance (n=1), low risk
(n=1), and moderate-high risk (n=2). The majority of in-
complete CCAEs were due to an inability to contact veterans
for scheduling, veterans subsequently declining services be-
fore scheduling, and veterans failing to present for scheduled
appointments.

DISCUSSION

In this quality improvement initiative, we successfully intro-
duced an inpatient penicillin allergy delabeling program at a
large VA facility that does not have onsite allergy physician
support. More than 150 veterans were interviewed in person,
and more than one third of these had their penicillin allergy la-
bel successfully removed during an inpatient stay, predomi-
nantly via direct delabeling or following oral amoxicillin
challenge. Delabeling was followed by subsequent use of
penicillin-based therapy in nearly half of the patients delabeled,
which highlights the rapid actionability of this intervention.
We also calculated PEN-FAST scores on all veterans evaluated
and are the first to report these data in the U.S. veteran popu-
lation. In general, there was alignment between our risk classi-
fication system and PEN-FAST score, and all patients who
underwent direct oral amoxicillin
PEN-FAST score of 1 or less.

To date, very few published reports within the VHA exist

challenges had a

regarding penicillin allergy removal initiatives that incorpo-
rate the use of oral amoxicillin challenge [14]. Caturano and
colleagues [18] chronicled a series whereby 22 of 136 patients
admitted to the Miami VA Medical Center were delabeled us-
ing this approach. Nguyen and colleagues [19] implemented
an initiative in 128 veterans seen in the emergency depart-
ment at the VA Greater Los Angeles Healthcare System in
which they were able to remove penicillin allergy labels in
40 patients via direct delabeling and in 16 patients via amox-
icillin challenge. In contrast to our situation, both facilities
had onsite allergy specialist support and were able to offer in-
house referrals to an allergy clinic for penicillin skin testing. A
planned VHA expansion of penicillin allergy evaluation ser-
vices led by pharmacists, independent of onsite allergy sup-
port, has recently been launched [20]. However, uptake by
the VA facility is voluntary and contingent on pharmacy
and physician champion support, which may be a limiting fac-
tor for implementation.
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Specific contextual challenges exist in the inpatient setting
when performing oral amoxicillin challenges, particularly in
an elderly population with complex and numerous comorbid-
ities. In another VA facility study, Alagoz et al. [21] found that
fear of inducing hypersensitivity reaction, lack of ownership of
penicillin allergy evaluation process, and competing patient
care priorities were major obstacles to delabeling. In our cur-
rent study, fewer than one third of eligible low-risk patients
(22 of 75) underwent challenges. Lack of provider availability
for monitoring, patients declining or deferring evaluation,
and complexity of medical comorbidities were the most fre-
quent reasons. Consistent with prior literature [22], amoxicillin
challenges occurred more frequently in patients who were ad-
mitted for an infectious disease condition compared with a
noninfectious disease condition. This may reflect a higher mo-
tivation to address penicillin allergy status from our veterans
when the immediate benefits were evident. To maximize the
impact of our efforts, we have now focused resources on per-
forming oral amoxicillin challenges predominantly in patients
admitted with active infectious disease conditions that require
antibiotic therapy.

An unexpected finding in our study was the complexity of
the veteran CCAE process. Non-VA community care providers
are essential, especially when there are long travel times or
when a needed service is not available, as is the case at many
other VA facilities with respect to allergy/immunology. The
Maintaining Internal Systems and Strengthening Integrated
Outside Networks Act of 2018 was designed to improve access
and timeliness of care to community providers, and it is esti-
mated that 2.6 million veterans currently access care through
this process [23]. However, there are several steps to coordinat-
ing care with outside non-VA providers [24], including track-
ing referral status and accessing records. This is particularly
pertinent for penicillin allergy evaluation, where records of
penicillin allergy removal must be translated to an update of
the drug allergy module in the EHR to confer benefit to the pa-
tient. To date, we are not aware of any published reports of
CCAE for penicillin allergy evaluation within the VHA, which
may be a future area of study.

Considering this is a new process at our facility, our ap-
proach to penicillin allergy risk classification and delabeling
was conservative and guided by local factors, such as an older
patient population with multiple comorbidities, absence of on-
site allergy support, and limited monitoring capacity. Further
limitations in our study include the use of oral amoxicillin chal-
lenges among veterans only in the lowest risk groups, (ie, those
with a median PEN-FAST score of 1) and the lack of access to
penicillin skin testing. These factors limit the ability to assess
how accurately our classification system identifies those pa-
tients in moderate-high or very high-risk groups (ie,
PEN-FAST scores >2), and our findings should not be extrap-
olated outside the lower risk groups studied here. Staffing

limitations prevented us from evaluating all potential patients
admitted with a penicillin allergy during the intervention peri-
od. Because no positive reactions occurred following amoxicil-
lin challenges, we are unable to report outcomes pertaining to
this. Although only 1 inappropriate relabeling event occurred,
our follow-up period was limited to 3 months after the inter-
vention. Longer term follow-up (beyond a year) is warranted
to assess the sustained benefit of this initiative.

In summary, we demonstrate the successful implementation
of an ID provider-led inpatient quality improvement initiative
to evaluate and remove penicillin allergies in a U.S. veteran
population with complex comorbidities. We also observed an
immediate clinical benefit to delabeling with respect to subse-
quent antibiotic selection. These findings add to the body of
literature supporting the inpatient use of oral amoxicillin chal-
lenges by nonallergy providers as a means of expanding access
to penicillin allergy evaluation.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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