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Abstract

The penicillin allergy label has been consistently linked with deleterious effects that span the 

health care spectrum, including suboptimal clinical outcomes, the emergence of bacterial 

resistance, and increased health care expenditures. These risks have recently motivated 

professional organizations and public health institutes to advocate for the implementation of 

penicillin allergy delabeling initiatives; however, the burden of delabeling millions of patients is 

too expansive for any one discipline to bear alone. This review presents the unique perspectives 

and roles of various stakeholder groups involved in penicillin allergy diagnosis, assessment, and 

delabeling; we emphasize opportunities, barriers, and promising areas of innovation. We 

summarize penicillin allergy methods and tools that have proven successful in delabeling efforts. 

A multidisciplinary approach to delabeling patients with reported penicillin allergy, bolstered by 

evidence-based clinical practices, is recommended to reduce the risks that associate with the 

penicillin allergy label.
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Penicillin allergy is confirmed in less than 10% of patients with a reported penicillin allergy 

in the United States.1 There are well-defined harms associated with an unverified penicillin 

allergy: ineffective treatment, overtreatment, and more broad-spectrum treatment that results 

in antibiotic resistance and adverse effects that include Clostridioides difficile infection 

(CDI, Figure 1).2–7 As penicillin allergy evaluation becomes more widely recommended,
1,7–9 a new challenge has emerged related to meeting the demand for penicillin allergy 

assessments and delabeling.

Although penicillin allergy assessments are routine for allergy specialists to perform, it is 

not possible for allergists to evaluate all patients who carry a penicillin allergy label. Indeed, 

there are more than 30 million Americans with a penicillin allergy label and less than 5000 

practicing allergists in the United States.10 The majority of acute care hospitals lack access 

to allergy specialists and penicillin allergy diagnostic testing.11 Extending penicillin allergy 

assessments to clinicians beyond allergy specialists requires those providers to gain 

additional knowledge. Systems must also design new workflows and infrastructure to 

accommodate penicillin allergy testing and delabeling. Despite these requirements, there are 

emerging examples of diverse clinicians addressing penicillin allergy and facilitating 

penicillin allergy delabeling across hospital locations and populations.12

Penicillin allergy assessment, to some degree, can occur in any location by any health care 

professional trained in taking an allergy history. The history includes core features that can 

assist in making a risk judgment about the reaction (Figure 2).1,13 It is possible for patients 

to be delabeled based on the history alone.14 For example, the penicillin “allergic” patient 

who recently took amoxicillin without incident can be delabeled and counseled about why 

there is no true penicillin allergy. Patients whose reaction to penicillin was clearly 

nonimmunologic, such as “headache,” “fatigue,” or “nausea,” can be delabeled without any 

further work up, provided that the patient understands and is agreeable. Rarely, a patient 

may describe a severe reaction to penicillin that does not qualify for a drug challenge and 

subsequent delabeling. Such reactions include hemolytic anemia, liver injury, renal failure, 

and severe cutaneous adverse reactions such as Stevens-Johnson syndrome and drug reaction 

with eosinophilia and systemic symptoms. However, the most commonly reported reactions 

to penicillins are itching, rash, and hives, as well as reactions that are unknown from early 

childhood.15,16 These reactions may be considered potentially IgE-mediated, and as such, 

performing skin testing and/or a drug challenge is needed to complete the penicillin allergy 

assessment (Table I).

MULTIDISCIPLINARY ENGAGEMENT

Allergy and immunology

Perspective.—After reports of penicillin anaphylaxis followed the rapid expansion of 

penicillin’s use during the World War II, allergy specialists responded by developing skin-

testing techniques to evaluate for penicillin allergy.17,18 Since that time, allergists have been 

intimately involved in drug allergy research and patient care, especially because allergy is 

not routinely taught to nonallergist medical professionals.
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The development of penicilloyl-polylysine (PPL, Pre-Pen) antigenic determinant in the 

1970s and evolution of skin testing to include native penicillin G and minor determinant 

mixture (MDM) provided allergists with important diagnostic tools for penicillin allergy 

evaluation. However, penicillin skin-testing results must be interpreted in the context of 

pretest probability, given that the test is more often used for its high negative predictive 

value (>95%) rather than its positive predictive value, which varies from 40% to 100%.
1,17,19 The field continued to develop expanded skin-testing reagents and techniques as well 

as explore pathways for lower risk patient assessments that use a direct challenge (ie, a drug 

challenge without preceding penicillin skin testing), particularly for pediatric patients.
17,20–24

Practice and logistics.—Allergists are well suited to evaluate drug-induced and other 

hypersensitivity reactions as they have the greatest familiarity with allergy diagnostic testing 

(eg, skin testing and drug challenge performance) and interpretation. The skin-testing 

techniques and challenge procedures used for penicillin allergy assessment and delabeling 

are used to assess other hypersensitivities (eg, to food) evaluated by allergy specialists. 

Furthermore, Allergy and Immunology is the only field where skin testing is a core 

competency with defined practice standards.1 Allergists also have the largest experience 

with anaphylaxis management and in recognizing unusual manifestations of true drug 

allergy, both of which are Allergy and Immunology core competencies.1,25 Allergy training, 

therefore, lends a unique perspective to the practice of penicillin allergy evaluation. 

Although allergy practices are predominantly ambulatory, in the last decade, allergists have 

assumed vital leadership roles in some antibiotic stewardship programs (ASPs) that include 

inpatient penicillin allergy evaluations.12,23,26,27

Allergists can easily perform penicillin allergy assessments as part of their practice. First, 

allergists are experienced in mixing, diluting, and testing with different drug reagents. 

Allergists stock PPL and other drugs for skin testing and drug challenges; some allergist 

have experiencing mixing MDM. Allergists routinely order the tools needed for skin testing 

and drug challenges. Allergists also stock all emergency medications needed to treat 

anaphylaxis, and some allergy offices treat anaphylaxis on a weekly basis, given the robust 

practice of subcutaneous allergen immunotherapy for allergic rhinitis and asthma (“allergy 

shots”).

Barriers.—The largest barrier restricting more delabeling by allergy specialists relates to 

the population and practice of Allergy and Immunology in the United States. First, there are 

less than 5000 practicing US allergists.10 Second, Allergy and Immunology is a 

predominantly community-based practice (eg, just 1126 members of the American Academy 

of Allergy, Asthma, and Immunology reported being “medical school faculty” [Brandt R. 

Personal communication, 2019]). Given the diversity of conditions managed by Allergy and 

Immunology and limited drug allergy exposure in some training programs, not all 

graduating allergists have comfort assessing drug allergies.28 Graduating trainees may also 

not be interested in drug allergy due to the low pretest probability for finding true 

immunologic disease. Allergists also realize that inpatient skin testing is time consuming 

and challenging to complete due to competing scheduled patient tests, a patient’s clinical 
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status (eg, new oxygen requirement), or even health care system pressure for short lengths of 

stay and swift discharge planning.29–32 Finally, the lack of commercially available 

comprehensive penicillin skin-testing reagents in the United States poses a barrier to 

delabeling. Even outside the United States, there are notable variations in penicillin testing 

reagent access.

Opportunities and innovation.—Penicillin allergy delabeling is an emerging 

multidisciplinary objective without clearly defined ownership, roles, or responsibilities.27 

With their unique skills and training, allergists can substantially enhance penicillin allergy 

delabeling efforts through synergistic relationships with other clinicians, pharmacists, and 

ASPs.33,34 Allergists can help provide the evidence base for risk-stratified drug allergy 

management programs across the patient care continuum.18,24,32,35–37 Allergists can also 

assume a leadership role by designing or managing inpatient implementation of penicillin 

allergy delabeling programs as part of antimicrobial stewardship.18,23,32,35,36

Allergists are ideally positioned to innovate, using best practices,7 implementing telehealth,
38,39 and assessing antibiotic allergies beyond penicillins.40 Ultimately, we envision the 

potential for hospitals to hire inpatient allergists who focus on drug allergy documentation, 

assessment, and management, with ASP membership.

Allergists can also lead in training other professionals. A wide variety of providers, 

including medical doctors from different disciplines, pharmacists, and advanced practice 

practitioners, could learn to perform penicillin skin testing and drug challenges. Allergists 

might also lead anaphylaxis trainings or simulations, helping colleagues and trainees 

become comfortable with evidence-based anaphylaxis diagnosis and management.41–43

Penicillin allergy delabeling presents an opportunity for sustainable revenue and future 

growth for allergy specialists in clinical practice. Through relationship building with ASPs, 

allergists would gain a consistent referral source for the patients with higher risk penicillin 

allergies and other drug allergies beyond penicillin (eg, sulfonamide antibiotics).27,40 Rising 

familiarity with direct challenges in low-risk patients by nonallergists18,32,35,36,44 may result 

in another referral source, patients with positive or indeterminate findings. Using penicillin 

allergy delabeling infrastructure as a gateway into multidisciplinary collaborative drug 

allergy practice and innovation provides a meaningful way in which allergists can impact the 

practice of medicine, patient care, and public health while bolstering their networks and 

patient referrals.

Infectious diseases, antibiotic stewardship programs, and infection prevention and control

Perspective.—Infectious diseases (ID) specialists have a unique role to play in penicillin 

allergy assessment and delabeling. ID specialists are experts in the selection of the most 

effective antibiotics for both prophylaxis and treatment of infections, and because of this are 

both consulted for specialty care and influence antibiotic prescribing policies and practices 

within their institutions.

Practice and logistics.—Given the wide range of infections for which penicillins and 

other beta-lactam antibiotics are considered first-line choices,7 ID specialists are often in a 
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position of recommending these agents, as well as allergy evaluations to optimize 

antimicrobial selection. Consultation by ID physicians has been shown to improve 

adherence to guidelines and patient outcomes with serious infections.45 ID specialists can 

also obtain accurate and complete allergy histories and, with adequate resources, perform 

penicillin allergy evaluation with penicillin skin testing12,46 and/or direct challenges.35,36

However, the role of ID specialists extends beyond individual patients to practices, hospitals, 

and health systems. ID specialists are leaders in infection prevention and control (IPC) and 

ASPs, and as such they can proactively advocate for routine penicillin allergy assessments as 

an integral part of patient care and collaborate to implement programs.47 ID specialists have 

been integral collaborators in penicillin allergy evaluation programs in both the inpatient and 

outpatient settings.46

Barriers.—Despite the high value placed on penicillin allergy evaluation to improve 

antibiotic selection, appropriateness, and safety among ID specialists, less than half of ID 

specialists report having access to drug challenges and penicillin skin testing.33 ID 

fellowship programs have limited pharmacology and allergy training. Penicillin allergy 

assessments are notably not a part of routine ID training. However, few ASP/IPC 

fellowships may include a rotation with allergy specialists to learn drug allergy assessment 

procedures. The funding for hospital and health care systems to perform ASP/IPC is not 

large and must be justified annually; carving out designated funding for penicillin allergy 

programs may be infeasible.

Opportunities and innovation.—ID specialists must continue to engage, lead, and 

support multidisciplinary efforts to increase awareness of the importance of penicillin 

allergy evaluation for improving antibiotic choice by reducing unnecessary antibiotic use 

and establishing penicillin allergy delabeling as a routine component of ASP and infection 

prevention.

ID specialists are key stakeholders and leaders in the design of institutional formularies, 

including the use of restrictive formularies; the focus of restrictions is often on broad-

spectrum therapies, many of which are employed in the setting of perceived beta-lactam 

allergy. Multiple studies have shown that the tools of ASPs, including preauthorization 

review and postprescription audit and feedback, both of which can incorporate consideration 

of antibiotic allergy, improve antimicrobial use.48 The importance of penicillin allergy 

evaluation is highlighted in the Centers for Disease Control and Prevention’s Core Elements 

of Hospital Stewardship Programs,49 and evaluation of antibiotic allergy is included in 

recommendations for training in ASP for leaders.50 Formal inclusion of both educational 

interventions and protocols for penicillin skin testing and/or drug challenges as part of ASPs 

has demonstrated reductions in broad-spectrum antimicrobial use.51 To date, ID specialists 

have designed and implemented large inpatient penicillin allergy evaluation programs12,34,52 

within ASPs and demonstrated that ID trainees can implement inpatient penicillin skin 

testing.46

ASPs and IPC have shared a common interest in reducing the risk of antimicrobial 

resistance; however, IPC focuses on prevention of acquisition and transmission of resistant 
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organisms as well as CDI, and reduction in surgical site infection (SSI), all of which are 

impacted by antimicrobial choice. Use of beta-lactam alternative agents has been associated 

with increased risk of SSI, whereas beta-lactam allergies have been associated with 

increased risk of methicillin-resistant Staphylococcus aureus, vancomycin-resistant 

Enterococcus, and CDI.2,5 In addition, an increase in risk of SSI has been associated with 

beta-lactam allergy, attributable to the use of beta-lactam alternatives.53–55 As such, there 

are key penicillin allergy delabeling opportunities for IPC, in addition to those led by ASPs.

Emergency medicine and the emergency department Perspective.—Antibiotics 

are the most commonly prescribed medications in the emergency department (ED)56; of all 

antibiotics prescribed in the ED from 2009 to 2014, 44% were broad-spectrum antibiotics.57 

An estimated 14.5 million visits could have their antibiotic treatment affected by a reported 

penicillin allergy.56 In a recent study of pediatric ED providers, it was reported that in the 

presence of a penicillin allergy label, cefdinir (a broad-spectrum third-generation 

cephalosporin) would be the most likely alternative prescription provided.58 Delay in 

antimicrobial administration may also occur for patients with a reported penicillin allergy.
59,60

Practice and logistics.—The ED is a complex environment in which a large volume of 

patients are treated for illnesses and injuries ranging from nonurgent to life threatening. 

There are approximately 145.6 million ED visits per year in the United States.56 The ED 

may provide a unique opportunity to identify and delabel patients with reported penicillin 

allergy given the high volume of patients with infections in a high-resource environment. 

The mechanisms for delabeling could be in real time while patients are waiting in the ED 

(eg, before discharge or transition to another unit).61,62 Given that the ED is equipped to 

diagnose and manage potential allergic reactions that could result from widespread penicillin 

allergy testing, its resources are ideal for penicillin allergy delabeling efforts. If delabeling 

were not feasible or supported in the ED setting, the ED could serve as the identification 

point for specialist referral for penicillin allergy diagnostic testing and alternative strategies, 

such as observed drug challenges to the indicated beta-lactam,63 that can be implemented to 

ensure optimal immediate treatment.

Barriers.—Although the ED may be an innovative location to delabel patients, several 

barriers to implementation exist. First, patients in need of critical medical intervention may 

not be ideal candidates to undergo real-time delabeling. Drug allergy evaluation is ideally 

suited for patients who are afebrile, hemodynamically stable, have stable respiratory status, 

and have no active rashes or swelling that could be confused with an allergic reaction. ED 

overcrowding in the United States has been associated with increased time to treatment and 

longer hospital stays.64 As such, ED overcrowding is a system-level focus with ED length of 

stay measured and tracked. ED overcrowding and the system desire for swift patient 

throughput poses a large barrier to encouraging ED clinicians and hospital leadership to 

embrace ED-based penicillin allergy assessments. Third, logistical considerations ranging 

from testing requirements, medication ordering and dispensing, patient billing/charges, and 

documentation must be considered. Considering documentation, ED-based delabeling efforts 

will be ineffective if allergy information is not communicated to the patients’ usual 
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providers, who may not be in the same health care system or use the same electronic health 

record (EHR).

Opportunities and innovation.—Different testing strategies for addressing penicillin 

allergy in the ED have been explored to date. A 2009 study completed penicillin skin testing 

in adult ED patients and found that 91% patients tested negative.62 More recently, adult ED 

patients were penicillin skin tested and given a graded oral amoxicillin challenge (if skin test 

negative) and 81% were not allergic.65 Two-step beta-lactam challenges (“test doses”) in the 

ED based on an inpatient algorithm were implemented in a Boston-based academic medical 

center,35,66 which found that ED drug challenges were feasible and that hypersensitivity 

reactions were infrequent.63 However, although those challenges were feasible in the ED 

setting and optimized the patient’s immediate antibiotic regimen, they uncommonly resulted 

in penicillin allergy delabeling.67

Testing in pediatric ED patients, who comprise an estimated 1 in 5 ED visits,68 includes the 

delabeling of 100 of 100 low-risk children from a Wisconsin-based Pediatric ED who 

completed penicillin skin testing and amoxicillin challenges.59 After that initial study, direct 

drug challenges have been used to delabel low-risk children with penicillin allergy histories 

presenting to their pediatric ED.44 Over the course of the first year, 37 children participated 

and 36 tolerated amoxicillin.44

Innovations in penicillin allergy delabeling in the ED might include methods to identify 

patients with penicillin allergy labels for direct ED-based penicillin allergy delabeling or an 

automatic referral for penicillin allergy testing on discharge. ED observation units and 

urgent care units are ideal locations for penicillin allergy testing given their available staffing 

and access to requisite medications and equipment. Additional innovations should optimize 

urgent beta-lactam antibiotic administration; for example, order sets for sepsis and febrile 

neutropenia might provide specific guidance for patients reporting penicillin allergies to 

improve first-line treatment.

Internal medicine: hospitalists and adult primary care

Perspective.—Although inpatient antibiotic prescribing may be facilitated by ID 

specialists or monitored by ASPs, outpatient primary care prescriptions and prescribing 

practices are less commonly monitored systematically.69 Data from 2007 through 2009 

showed that antibiotics were prescribed during 101 million (95% confidence interval: 91–

111 million) ambulatory visits annually, representing 10% of all visits.70 Broad-spectrum 

agents were prescribed during 61% of those visits, with the most commonly prescribed 

antibiotics including fluoroquinolones (25% of antibiotics), macrolides (20% of antibiotics), 

and aminopenicillins (12% of antibiotics).70

Practice and logistics.—The majority of antibiotics in the United States are prescribed 

by internists providing care in inpatient or outpatient practice settings. Adult patients are 

often many years removed from their penicillin allergy history and are thus less likely to be 

truly penicillin allergic. It is therefore important for clinicians in these environments to 

identify patients with reported allergy for penicillin allergy delabeling. EHRs can identify 

eligible inpatients and facilitate antibiotic appropriateness.66,71 To date, primary care 
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practices have identified patients for penicillin allergy evaluation performed by specialists,
72,73 and hospitalists and internal medicine trainees have been instrumental to many acute 

care (inpatient) beta-lactam allergy pathways.12

Barriers.—Several barriers exist in implementing effective stewardship practices in both 

inpatient and outpatient general medicine settings. Limited provider knowledge and comfort 

with drug and penicillin allergy is a notable barrier.36,58,74,75 Another barrier is competing 

interests, given the large number of demands on our primary care doctors and hospitalists. 

When an outpatient presents for a short follow-up visit, it is likely that some active problems 

will not be addressed, let alone the historical penicillin allergy. For inpatients with active 

infections, the medicine focus is finding the right antibiotic considering a host of factors, 

with the patient’s allergy list one of many considerations. It is uncommon to prescribe drugs 

to patients that are on the patient’s allergy list because of patient safety, and potential 

associated medico-legal implications.76 Although allergy reconciliation is a theoretical 

requirement of EHR meaningful use, the EHR allergy list in practice is often incomplete 

and/or erroneous.77 To use the allergy list in the EHR to identify patients for internal 

medicine or primary care-based delabeling initiatives would first require improved EHR 

documentation.

Opportunities and innovation.—Inpatient penicillin allergy assessments are a safe and 

effective component of ASPs.12,29 The practice typically utilizes penicillin skin testing, and 

if a patient is found to be skin test negative, a therapeutic course of penicillin is prescribed. 

This method has been used in both medical “floor” and intensive care units.14,78 In a meta-

analysis of inpatient penicillin skin tested patients, the proportion of negative tests ranged 

between 79% and 100%, with a population weighted mean of 95.1%.29 Overall, studies 

demonstrate that patients with negative skin tests have greater penicillin and cephalosporin 

use, lower broad spectrum antibiotic use, and in some studies, an associated cost savings.
14,32 Alternative penicillin allergy assessment strategies include direct challenges in 

hospitalized patients.66

Providers in an outpatient setting will choose to use broad-spectrum antibiotics to treat 

common bacterial infections when patients report a penicillin allergy.58,79 However, these 

same providers would likely be amenable to altering their prescription patterns after the 

penicillin allergy was investigated.80 Although implementing delabeling initiatives may be 

too unfamiliar and/or too challenging for some internists, any penicillin allergy assessment 

efforts would likely benefit patients; given that outpatient testing is a reimbursable 

procedure, primary care practices might be incentivized to learn how to assess and delabel 

penicillin allergy.81 Implementation of improved EHR allergy documentation may improve 

prescribing.82

Pediatrics

Perspective.—At least 1 in 5 pediatric ambulatory visits result in the prescription of an 

antibiotic.83 Many of the prescribed antibiotics are beta-lactams prescribed as first-line 

treatment for sinusitis, acute otitis media, and Streptococcus pharyngitis. Based on recent 

census data, there are 74.2 million children in the United States84 with 10% reportedly 
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allergic to penicillin.85 Penicillin allergy labels, which are applied to 75% of children before 

age 3,15 result in broad-spectrum treatment. At least half of the time an antibiotic is 

prescribed in ambulatory pediatric practice; it is a broad-spectrum antibiotic (commonly a 

macrolide).83

Practice and logistics.—Pediatricians provide outpatient and inpatient medical care to 

children from birth until the age of 18 years. As all pediatricians know, rashes occur for 

many reasons in children. Although a drug allergy is a potential reason for a child’s rash 

when on antibiotics, alternative explanations include a reaction from the underlying 

infection (eg, Epstein-Barr virus) or even an unrelated cause (eg, contact dermatitis). The 

initial diagnosis of a penicillin allergy is made most often by pediatricians, generally before 

age 3 years and commonly without a physical examination.15 Many reaction symptoms are 

consistent with an adverse and not allergic reaction.15,86,87 Adult patients frequently 

reporting a “rash” or “unknown” allergy when they were children are often relaying allergy 

information told to them by their pediatrician or parents. Ambulatory and inpatient pediatric 

practices are also in the unique position to address penicillin allergy overdiagnosis in 

addition to implementing penicillin allergy delabeling strategies.88 The majority of children 

with reported penicillin allergy could tolerate a penicillin without having an allergic 

reaction.89

Barriers.—Barriers to implementing delabeling strategies within pediatrics are similar to 

those faced by internal and emergency medicine, including limitations in knowledge and 

comfort,58 competing patient needs, and time constraints. In addition, parent resistance 

and/or fear may pose additional delabeling obstacles in pediatrics. One prior study identified 

that 18% of parents refused penicillin class antibiotics after negative skin testing because 

they still feared an adverse reaction.90

Opportunities and innovation.—It is important to address the initial point of penicillin 

allergy entry into the EHR. Almost 90% of families reported that their pediatrician 

diagnosed their initial allergic reaction.15 Correctly categorizing the type of reaction, with 

key details and photos, at the time of entry into the EHR is critical to give future providers 

more insight into the nature of the reaction for improved decision making. It is also 

important to have reaction types documented so that nonallergic symptoms (eg, diarrhea, 

single episode of emesis with medication administration, isolated rhinorrhea) are 

distinguished from allergy. If pediatrics practices cannot practically embrace penicillin 

allergy testing and drug challenges themselves, routine specialist referrals for penicillin 

allergy testing could be implemented.

Pharmacy

Perspective.—Clinical pharmacists review allergy documentation and prescriptions/

orders, including those for beta-lactam alternative antibiotics as part of ASP practices. 

Clinical pharmacists have demonstrated a higher understanding of the natural history of 

penicillin allergy and beta-lactam cross-reactivity compared with none—allergy-trained 

health care professionals.75

Staicu et al. Page 9

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Practice and logistics.—Clinical pharmacists routinely evaluate the essential 

components of pharmacotherapy and are considered the gatekeepers of medication 

management and safety across various health care settings. Clinical pharmacists can be 

integrated into the team-based health care to educate clinicians regarding the evaluation and 

management of patients with a penicillin allergy label. Pharmacists can prepare and 

distribute reagents with expertise and precision. ID pharmacists are integral members of 

ASPs. Multidisciplinary collaboration with pharmacists on delabeling initiatives and direct 

patient care has been shown to optimize management, including antibiotic therapy.14,91 The 

clinical and financial benefits of delabeling patients with a penicillin allergy history should 

incentivize pharmacy departments to prioritize penicillin allergy efforts by allocating 

sufficient resources.

The first pharmacist-driven penicillin allergy skin-testing program was reported by Wall et al 

in 2004.92 Since then, additional delabeling models and approaches have been successfully 

championed by pharmacists (Table II) with regulatory support present in more than half of 

the US states.14,93–97

Barriers.—As the role of the clinical pharmacist in delabeling penicillin-allergic patients 

continues to expand, various obstacles have been identified. Current drug allergy education 

in pharmacy undergraduate and postgraduate curricula is limited.98 Although pharmacists 

may independently seek out additional drug allergy training, there is no established 

credentialing expectation and practice requirement. Another barrier is the pharmacist’s lack 

of “full provider” status that allows pharmacists to provide and gain reimbursement from 

rendered clinical services.99 Federal policy changes would be required to expand the 

pharmacist’s scope of practice and reimbursement for penicillin skin testing.81

Opportunities and innovation.—Pharmacists are ideal champions of inpatient penicillin 

allergy delabeling efforts based on their natural role in optimizing medication therapy and 

their greater routine inpatient availability. Some hospitals have specialized ID or ASP 

pharmacists who are involved with regular tracking of antibiotic utilization, including 

utilization of restricted antibiotics. Pharmacist-driven penicillin allergy assessment models 

provide a “boots on the ground” approach, which can augment and maintain efforts in all 

facilities, but particularly when allergists are not accessible.

Pharmacists are also well positioned to proactively identify patients who could benefit from 

a penicillin allergy evaluation early on in their clinical course. Medication allergy 

reconciliation, review of microbiology data, and oversight of second-line, beta-lactam 

alternative antibiotics are all opportunities where pharmacists can optimize clinical care in 

patients with a reported penicillin allergy.14,100,101

Efforts to integrate fundamental drug allergy education into pharmacy practice experiences 

are imperative to ensure that pharmacists are prepared to meet a growing need for penicillin 

allergy delabeling.98 The pharmacy profession should set a competency standard for 

pharmacists performing penicillin skin testing to ensure the delivery of quality clinical 

services and patient care.

Staicu et al. Page 10

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Although the outpatient setting is rife with opportunity for penicillin allergy evaluation and 

delabeling with a variety of potential contributions from pharmacists, pharmacist-led 

delabeling programs to date have been reported predominantly in acute care inpatient 

settings.14,51,92 However, expansion of pharmacist services beyond the hospital may result in 

similar benefits on a wider scale.

SUMMARY AND COORDINATION OF EFFORTS

The penicillin allergy label is pervasive and infiltrates many aspects of health care, 

influencing outcomes in diverse patients from all health care settings where antibiotics are 

prescribed. Recognition of the harms associated with the penicillin allergy label has 

mobilized professional and public health organizations to encourage penicillin allergy 

evaluations and delabeling. Widespread collaborative efforts with innovative solutions are 

needed to implement systematic delabeling (Figure 3 and Figures E1–E7, available in this 

article’s Online Repository at www.jaci-inpractice.org). In this review, we described the 

contributions and perspectives of multiple disciplines to delabeling; although approaches 

have varied, many disciplines have already made substantial strides toward combatting 

erroneous penicillin allergy labels and improving antibiotic choices.
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FIGURE 1. 
Summary of risks of the penicillin allergy label. The figure summarizes why penicillin 

allergy delabeling is important to the quality and safety of health care delivered. Recent 

studies have identified associations that showed that patients with a penicillin allergy label 

have inferior outcomes, untoward effects, and increased costs. C. difficile, Clostridioides 
difficile; MRSA, methicillin-resistant Staphylococcus aureus; VRE, vancomycin-resistant 

Enterococcus.
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FIGURE 2. 
Core elements of the drug allergy history. The figure includes elements important to the drug 

allergy history, considering details related to the patient, medication, and treatment. In 

addition to considering the reaction history, it is also important to consider the general and 

current health of the patient. Specific patient factors such as pregnancy or having an oxygen 

requirement because of poor lung function may make a patient “high risk” for penicillin 

allergy delabeling even when the reaction history is “low risk.” EBV, Epstein-Barr virus; 

ED, emergency department; NSAID, nonsteroidal anti-inflammatory drug.
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FIGURE 3. 
Multidisciplinary engagement opportunities for penicillin allergy delabeling. The figure 

summarizes the multidisciplinary opportunities and innovations that are critical to penicillin 

allergy delabeling efforts. ASP, Antibiotic Stewardship Program; EHR, electronic health 

record.
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