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Background: Penicillin allergy is one of the most commonly reported drug allergies, with an estimated
10% of the general population claiming to be allergic. However, the true prevalence of penicillin allergy,
based on IgE-mediated hypersensitivity, is much lower, at approximately 1-3%. Misdiagnosis of penicillin
allergy can result in the unnecessary use of alternative antibiotics, contributing to increased healthcare
costs, adverse effects, and antibiotic resistance. This review explores the current approaches to the
diagnosis and management of penicillin allergy.

Objective: To provide an overview of the diagnostic methods and management strategies for penicillin
allergy, focusing on recent advances, diagnostic accuracy, and the safe reintroduction of penicillin in
patients with a reported allergy.

Methods: A systematic review of studies published between 2010 and 2024 was conducted using
electronic databases such as PubMed, Embase, and the Cochrane Library. Relevant articles were selected
based on inclusion criteria including studies on diagnostic methods (skin testing, drug provocation
testing, serological testing) and management strategies (penicillin desensitization, reevaluation of
penicillin allergy).

Results: Penicillin allergy diagnosis primarily involves clinical history taking, skin testing, and drug
provocation testing (DPT). Skin testing is considered the gold standard for diagnosing IgE-mediated
reactions, while DPT is the definitive method for confirming tolerance in patients with uncertain allergy
histories. Penicillin desensitization is an effective strategy for patients with a confirmed allergy who
require penicillin for treatment, particularly in high-risk cases. Reevaluation of penicillin allergy,
particularly in patients with mild or unclear histories, is recommended to reduce unnecessary use of
broad-spectrum antibiotics and improve patient outcomes.

Conclusions: Accurate diagnosis and management of penicillin allergy are critical for improving patient
care and reducing the overuse of alternative antibiotics. Advances in diagnostic methods, particularly the
use of drug provocation testing, and strategies such as penicillin desensitization, are improving clinical
outcomes. Future efforts should focus on developing more efficient diagnostic tools and guidelines for the
safe reintroduction of penicillin in allergic patients.

Penicillin allergy, diagnosis, management, skin testing, drug provocation testing, penicillin
desensitization, antibiotic stewardship.

INTRODUCTION

Penicillin, one of the first antibiotics introduced into clinical orted drug allergies, with estimates suggesting that up to 10% of
practice, has revolutionized the treatment of bacterial infections the general population self-report a penicillin allergy (1).
since the 1940s. Despite its well-established efficacy and safety However, studies show that the true prevalence of penicillin
profile, penicillin allergy remains one of the most commonly rep-  allergy, defined as an IgE-mediated

ADVANCES IN PHARMACOLOGY. VOL: 18 ISSUE: 1 “

© 2024 by the authors. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.



hypersensitivity reaction, is much lower—around 1-3% of
individuals (2). The discrepancy between reported and true
penicillin allergies is a significant clinical issue, as misdiagnosis
can lead to inappropriate antibiotic prescriptions, often involving
broader-spectrum alternatives such as cephalosporins or
fluoroquinolones.

The overreporting of penicillin allergies has important
implications for patient care. Incorrect allergy labeling leads to
the unnecessary use of second-line antibiotics, which are not only
more expensive but also associated with a higher incidence of
adverse effects, including allergic reactions, Clostridium difficile
infections, and the development of antibiotic resistance (3).
Furthermore, the inappropriate avoidance of penicillin
complicates the management of certain infections where it
remains the first-line treatment, such as syphilis and endocarditis
(4). This issue is particularly prevalent in pediatric populations,
where mild, transient reactions to penicillin—often unrelated to
true allergy—are frequently mistaken for allergic responses (5).

In recent years, there has been growing recognition that many
patients with a reported penicillin allergy may not actually be
allergic. Studies have shown that a significant proportion of
individuals labeled as penicillin-allergic can tolerate the drug
without adverse effects if tested appropriately (6). Consequently,
guidelines have shifted toward reassessing penicillin allergies,
with a focus on accurate diagnosis and potential reintroduction of
penicillin when appropriate. This has led to a paradigm shift in the
management of penicillin allergy, emphasizing the need for
comprehensive diagnostic approaches, including skin testing,
drug provocation testing, and serological assays to differentiate
between true allergies and misdiagnoses.

The management of penicillin allergy is multifaceted and involves
not only the accurate diagnosis of the allergy but also strategies
to safely manage patients who are confirmed to be allergic. These
strategies include penicillin desensitization, regular reassessment
of patients' allergy status, and judicious use of alternative
antibiotics. The goal is to improve patient outcomes by ensuring
that penicillin is used appropriately when possible, reducing
unnecessary reliance on broader-spectrum antibiotics, and
mitigating the risks associated with penicillin allergy
misdiagnosis.

This review aims to provide an overview of the current
approaches to diagnosing and managing penicillin allergy. It will
discuss the diagnostic methods available, including clinical
history taking, skin testing, drug provocation testing, and
serological testing. The review will also explore management
strategies such as avoidance, desensitization, and the
reevaluation of penicillin allergy, with an emphasis on the role of
accurate diagnosis in improving patient care and supporting
antibiotic stewardship.

MATERIALS AND METHODS

This review synthesizes the current approaches to the diagnosis
and management of penicillin allergy based on available
literature. The research process involved a systematic review of
peer-reviewed studies, clinical guidelines, and expert opinions. A
detailed search of multiple medical databases was conducted to
identify relevant articles, with a focus on the most recent
advancements in the diagnosis and management of penicillin
allergy. The following steps outline the methodology used to
compile the information in this review.
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Literature Search

A comprehensive search was conducted in the following
electronic databases:

PubMed  (National Library  of
LibrarymEmbase,Scopus,Google Scholar
The search included studies published in English from 2010 to
2024.

Medicine)mCochrane

Inclusion and Exclusion Criteria

The inclusion criteria for articles in this review were:

1.Peer-reviewed articles focusing on the diagnosis and/or
management of penicillin allergy.

2.0riginal research studies, systematic reviews, meta-
analyses, and clinical guidelines.

3.Articles that addressed diagnostic tests such as skin
testing, drug provocation testing, and serological testing.

4.Articles discussing management strategies, including
penicillin  desensitization, reevaluation of penicillin
allergy, and alternative antibiotic use.

5. Articles published in the English language.

The exclusion criteria included:

1.Studies that focused on allergies to other antibiotics
without addressing penicillin specifically.

2.Articles not related to the clinical management of
penicillin allergy.

3.Non-English language studies.

4.Case reports and opinion pieces that lacked substantial
evidence or new findings.

Data Extraction

The data extracted from the selected studies included:

1.Diagnostic Methods: Information on clinical history
taking, skin testing, drug provocation testing, and
serological tests.

2.Management Approaches: Studies on the use of penicillin
desensitization, alternatives to penicillin, and reevaluation
strategies for patients with a reported penicillin allergy.

3.0utcomes: Data on patient outcomes following diagnostic
tests, penicillin reintroduction, or desensitization,
including any reported adverse events or allergic
reactions.

4.Recommendations: Expert opinions and clinical
guidelines regarding best practices for diagnosing and
managing penicillin allergy.

Ethical Considerations

As this review involved the analysis of published studies and
did not involve direct patient data or experimentation, ethical
approval was not required. All studies included in the review
adhered to ethical guidelines regarding patient consent and
confidentiality as outlined by the respective institutions and
ethical boards.

DISCUSSION

Diagnosis of Penicillin Allergy

The diagnosis of penicillin allergy involves a comprehensive
evaluation that includes clinical history, skin testing, and,
when necessary, drug provocation testing.
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Clinical History: A detailed patient history is the first step in
diagnosing penicillin allergy. Key factors to consider include the
nature of previous reactions (e.g., rash, anaphylaxis), the timing of
symptoms relative to drug administration, and any prior exposure
to penicillin or related antibiotics. In many cases, individuals
report mild, self-limited reactions that are not immune-mediated,
often leading to an overdiagnosis of penicillin allergy ().
Distinguishing between immediate reactions (within 1 hour) and
non-immediate reactions is critical, as immediate reactions are
typically IgE-mediated, while non-immediate reactions may
involve other immune mechanisms (2).

Skin Testing: Skin testing remains the gold standard for
diagnosing IgE-mediated penicillin allergy. A positive result,
characterized by a wheal-and-flare reaction, strongly suggests a
true allergic response to penicillin (3). However, false-negative
results can occur, especially if the patient has been pre-treated
with antihistamines or has had prior exposure to penicillin (4).
Despite this, skin testing remains an essential diagnostic tool.

Drug Provocation Testing (DPT): In cases where a patient has a
history of penicillin allergy but no history of severe reactions like
anaphylaxis, drug provocation testing (DPT) is considered the
most definitive method for assessing tolerance to penicillin. This
procedure involves administering penicillin in a controlled,
stepwise manner under medical supervision, beginning with low
doses and increasing gradually. This testing is performed in a
hospital setting to monitor for potential allergic reactions (5).

Serological Tests: Although serological tests, such as measuring
penicillin-specific IgE, have been developed, they are not widely
used in clinical practice due to insufficient sensitivity and
specificity (6). These tests may complement skin testing but are
generally not considered reliable enough to replace it.

Management of Penicillin Allergy

The management of penicillin allergy focuses on the safe
administration of penicillin when appropriate and avoiding
unnecessary alternative antibiotics.

Avoidance: For patients diagnosed with penicillin allergy, the
typical approach is to avoid penicillin and related antibiotics.
However, this practice can lead to the use of broader-spectrum
antibiotics, which may contribute to adverse effects, including
increased risk of infections and antibiotic resistance (7). This is
particularly problematic in cases where penicillin remains the
treatment of choice, such as for syphilis, group A streptococcal
infections, and infective endocarditis (8).

Penicillin Desensitization: Desensitization involves gradually
administering increasing doses of penicillin to patients with a
confirmed penicillin allergy. This process can allow patients to
safely receive penicillin, even though they are allergic.
Desensitization is particularly valuable in patients who require
penicillin for infections where alternatives are less effective or
more toxic (9). It is done in a hospital setting due to the risk of
anaphylaxis, and patients are carefully monitored throughout the
process.

Reevaluation of Penicillin Allergy: A significant proportion of
patients with a history of penicillin allergy may no longer be
allergic, particularly if their reactions were mild or occurred many
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years ago. Reevaluating these patients through testing or
gradual reintroduction of penicillin can allow for more
targeted antibiotic therapy. Studies have shown that many
patients who self-report penicillin allergies may tolerate the
drug without any adverse effects (10). As such, clinical
guidelines now recommend reconsidering the diagnosis of
penicillin allergy in adults, particularly those with a history of
mild or unclear reactions (11).

Special Populations: The management of penicillin allergy in
pregnant women and children requires additional
consideration. In pregnant women, penicillin is generally
considered safe, but testing for penicillin allergy is important
when antibiotics are needed for infections. Similarly, in
children, penicillin allergy is often overreported, and
confirming the allergy through appropriate testing can help
avoid unnecessary use of alternative antibiotics (12).

Recent Advances and Future Directions

Recent advances in the diagnosis and management of penicillin
allergy include improved diagnostic methods, such as
component-resolved diagnostics that can identify specific
allergens involved in the reaction (13). There is also growing
interest in monoclonal antibody therapies that target IgE or other
immune system components involved in allergic reactions,
offering potential new treatments for drug allergies (14).
Furthermore, programs focused on reevaluating penicillin allergy
labels in electronic medical records have been successful in
reducing unnecessary antibiotic use and promoting the safe
reintroduction of penicillin (15).

CONCLUSION

Penicillin allergy is a common but often misdiagnosed condition
that can lead to unnecessary antibiotic prescriptions and negative
clinical outcomes. Accurate diagnosis, including thorough history
taking, skin testing, and drug provocation testing, is essential for
identifying true penicillin allergies and minimizing the risks
associated with misdiagnosis. In many cases, reevaluating
penicillin allergy and performing desensitization can allow for the
safe use of penicillin, improving treatment outcomes and reducing
reliance on broad-spectrum antibiotics. Ongoing advances in
diagnostic techniques and a shift towards antibiotic stewardship
will continue to improve the management of penicillin allergy and
contribute to better patient outcomes.
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