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Abstract

Background: Self-reported penicillin allergies may be outdated or inaccurate, leading to the use of alternative
antimicrobials that may be less effective, more toxic, and/or more expensive. Although penicillin skin tests can provide
accurate assessments of penicillin allergies, these procedures are not feasible at all institutions. Another solution is to
conduct a detailed penicillin allergy interview (DPAI), which can potentially lead to optimization of antimicrobial therapy.
Objective: The purpose of this study was to assess the impact of a pharmacist-driven DPAI protocol. The primary
objective was to measure the number of patients requiring a change to their allergy profile following DPAI. Secondary
objectives included characterizing allergy profile updates and measuring the number of recommendations to switch to a
B-lactam agent, provider acceptance rate, and patient tolerance. Methods: Standardized pharmacist-driven DPAIls were
conducted prospectively on adult patients admitted with a documented penicillin allergy. The allergy profile within the
electronic health record (EHR) was updated and a recommendation to switch to noncarbapenem {3-lactam therapy was
made when indicated by a decision algorithm. Results: A total of 175 (37.5%) patients received a DPAI. Of these, 133
(76.0%) required a change to their allergy profile. Additionally, 135 (77.1%) patients interviewed were on antimicrobial
therapy, with 42 (31.1%) meeting criteria to switch to noncarbapenem B-lactam therapy; of which 31 (73.8%) patients were
successfully transitioned, with no signs or symptoms of intolerance. Conclusions and Relevance: Implementation of
pharmacist-driven DPAIs can provide updated and corrected allergy information within the EHR, allowing for de-escalation
and/or optimization of antimicrobial therapy.
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therapy. The CDC recommends using a systematic approach
to the evaluation and diagnosis of penicillin allergies by
health care profressionals.'*'*

Up to 90% of patients with a documented history of a
penicillin allergy are subsequently able to tolerate a 3-lactam
antimicrobial agent after formal allergy testing.'>'° In a ret-
rospective study, patients with any severity of self-reported
penicillin allergy who received cefepime, cefoxitin, ceftriax-
one, cephalexin, or meropenem were analyzed for cross-
reaction via chart review. The authors found that among 175
patients, only 10 patients (6%) experienced a subsequent
allergic reaction after receiving at least 1 dose of the non-
penicillin B-lactam, with only 1 patient experiencing an

Background

Penicillin allergies are reported in approximately 10% of
patients in the United States.'” These allergies can be out-
dated and/or inaccurate and may lead to inappropriate use
of alternative antimicrobial agents that are potentially more
expensive, less effective, and more toxic.”"* In a retrospec-
tive matched cohort including more than 154 000 patients,
there was an increase in the use of vancomycin, ciprofloxa-
cin, and clindamycin observed in patients with reported
penicillin allergies. These patients also had an increased
prevalence of Clostridioides difficile, methicillin-resistant
Staphylococcus aureus (MRSA), and vancomycin-resistant
Enterococcus (VRE) infections, resulting in an increase in
hospital length of stay and associated hospital costs.*’
These findings emphasize the need for clarification of peni-
cillin allergies in an attempt to de-escalate and/or optimize
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therapy. Furthermore, the Centers for Disease Control and
Prevention (CDC) recognizes the impact that penicillin
allergies can have on the selection of optimal antimicrobial
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immediate type 1 hypersensitivity reaction.'” In a retrospec-
tive cohort study, patients were evaluated for adverse drug
events after a test dose of a B-lactam antimicrobial was
administered. The authors found that 7.5% of patients expe-
rienced an adverse drug event, and only 3.8% of those were
considered a hypersensitivity reaction, indicating that pro-
viding test doses to patients with reported -lactam allergies
is safe.!’ The results of these studies suggest a low probabil-
ity that a patient with a self-reported penicillin allergy will
have a subsequent reaction to a cephalosporin or carbape-
nem. However, a prescriber may hesitate to prescribe a -
lactam antimicrobial for a patient if an IgE-mediated reaction
is suspected. One method to confirm a documented IgE-
mediated penicillin allergy is through penicillin skin testing
(PST). The proportion of negative skin tests in patients with
reported penicillin allergies in one study ranged from 79% to
100%, resulting in an increased use of penicillin and cepha-
losporin agents and a decreased use of vancomycin and
fluoroquinolones.'®

Although PST may provide an accurate assessment of
penicillin allergies, it may not be feasible at all institu-
tions because of lack of resources, time, and trained per-
sonnel to perform the procedure and interpret the results.
Detailed patient interviews can be utilized as an alterna-
tive method to PST for clarification of documented peni-
cillin allergies.'®'*!"” It may take up to 60 minutes to fully
complete a PST, whereas a detailed penicillin allergy
interview (DPAI) may only take up to 5 minutes to com-
plete. A retrospective study by Sigona et al* evaluated
the impact of a pharmacist-driven B-lactam allergy inter-
view and found that 65% of patients were able to be suc-
cessfully transitioned to a B-lactam antimicrobial agent
after the interview during their 7-month study period. In
the case that a patient is unable to participate in an inter-
view, chart review may also be an option. A multipronged
interventional study utilizing a penicillin allergy screen-
ing tool consisting of chart review with or without patient
interview resulted in a reduction in aztreonam duration of
therapy in penicillin allergic patients.”’ These 2 studies
demonstrate the successful use of allergy assessments and
interviews as a means to clarify a penicillin allergy, thus
providing the health care field a practical tool to de-esca-
late and/or optimize antimicrobial therapy when PST may
not be feasible.

At our institution, patients are frequently prescribed a
non—B3-lactam or a carbapenem antimicrobial agent if they
have a documented penicillin allergy. Currently, there is no
formal process to clarify penicillin allergies reported in the
electronic health record (EHR). By implementing a phar-
macist-driven DPAL, it is hypothesized that allergy profiles
will be more accurate, allowing more patients to receive
noncarbapenem [(3-lactam antimicrobials when appropriate.
The purpose of this study was to assess the impact of a phar-
macist-driven DPAI protocol.

Methods

Study Design, Setting, and Patient Population

This was a single-center, prospective evaluation assessing
the impact of a pharmacist-driven DPAI at Cleveland Clinic
Marymount Hospital, a 322-bed, acute-care, community
hospital. Patients were included if they were 18 years of age
and older and admitted with a documented penicillin allergy
within the EHR between December 26, 2017, and March
26, 2018. This 3-month period was a pilot phase following
implementation of the DPAI protocol at our institution.
Patients were excluded if the DPAI was unable to be com-
pleted because of the inability to participate fully in the
interview or absence of family member/power of attorney.
Patients were also excluded if the interview was declined by
the patient or if the patient was pregnant.

A list derived from the EHR, which populated patients
admitted with a documented penicillin allergy in real time,
was utilized to identify patients eligible for DPAI. Patients
from this list were screened daily and interviewed by a
member of the investigational team. The investigational
team comprised the pharmacy resident and 2 clinical inpa-
tient pharmacists. Patient interviews were prioritized based
on current antimicrobial therapy. First priority was given to
patients who were on aminoglycoside, carbapenem,
clindamycin, fluoroquinolone, or aztreonam antimicrobial
therapy. Second priority was given to patients who were on
other antimicrobial therapy. Patients not on systemic antimi-
crobial therapy at the time of screening and those ordered
1-time preoperative antimicrobials were prioritized last.

A standardized questionnaire was utilized to conduct
DPAIs (Table 1). Information regarding previous tolerance
to B-lactam antimicrobials was obtained from medication
administration records within the EHR as well as patient
report from the interview. The allergy section of the patient’s
EHR was updated according to the information obtained
from the DPAI and chart review and a progress note was
placed in the EHR detailing the interview. If a change in
antimicrobial therapy was warranted, a recommendation
was made to the prescribing service based on an interven-
tion decision algorithm (Figure 1). Factors that guided rec-
ommendations included type and severity of the penicillin
allergy, time frame of reaction, which antimicrobial the
intolerance or adverse reaction was to, history of B-lactam
tolerance, which antimicrobial the reported tolerance was
to, current or previous culture and susceptibility data, indi-
cation for the antimicrobial, and the anticipated duration of
therapy. This study was approved by the institutional review
board.

Study Outcomes

The primary objective of this study was to measure the
number of patients requiring any change to their allergy
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Table I. Pharmacist-Driven Detailed Penicillin Allergy Interview Questionnaire.

Standardized 3-Lactam Allergy Interview Questionnaire

I. Are you currently pregnant?
2.  What antibiotic allergies do you have?

a.  What was the name of the antibiotic that you had a reaction to?
3. What was the reaction that occurred when you took that antibiotic?
a. Was the allergy limited to only Gl intolerance (eg, nausea, vomiting, diarrhea)?

b. Did any of the following reactions occur?
i. Ulcers or lesions/sores in mouth?
ii. Scaling skin
ii. ~Blisters
iv. Eye involvement
v. Throat closing or facial swelling

vi. Stevens Johnson Syndrome, Toxic Epidermal Necrolysis, DRESS, vasculitis, serum sickness (eg, joint pain, arthritis reaction)
vii. ~ Penicillin induced kidney or liver injury, hemolysis, low platelets

4. How soon after taking that antibiotic did the reaction occur?
How long ago did the reaction occur?

v

6. Have you ever taken a penicillin (eg, amoxicillin, amoxicillin/clavulanate, piperacillin/tazobactam) or cephalosporin (eg, cephalexin,

cefuroxime, ceftriaxone) since that reaction?

a. Did you have any reactions to that medication?
7. Have you ever had a penicillin skin test?

a.  What was the result of the test?

Abbreviations: DRESS, Drug Rash with Eosinophilia and Systemic Symptoms; GI, gastrointestinal.

|
1
| |

1
1

Figure I. Intervention decision algorithm based on DPAI.

Abbreviations: DPAI, detailed penicillin allergy interview; EHR, electronic health record.

profile within the EHR. Secondary objectives included
characterizing the types of changes made to the allergy
profile, describing the history of tolerance to (-lactam
antimicrobials, measuring the time from admission to

DPAI, quantifying the number of eligible patients suc-
cessfully transitioned to noncarbapenem (3-lactam antimi-
crobial therapy, measuring the time from admission to
implementation of the recommended antimicrobial, and
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assessing the tolerance of the recommended antimicro-
bial. Changes to the allergy profile included the addition
of a previous intolerance, a positive result from a PST, or
history of tolerance (eg, uneventful receipt of a penicillin
or cephalosporin antimicrobial), modification of the reac-
tion or reaction type, or deletion of the allergy. Allergies
were only deleted if requested by the patient. IgE-
mediated reactions were defined as hives, itching, and
anaphylactic type reactions. Nonsevere, non—IgE-medi-
ated reactions were defined as contact dermatitis (rash).
Severe, non—IgE-mediated reactions were defined as
Stevens-Johnson syndrome, seizures, or other life-threat-
ening reactions.

Statistical Analysis

Data analysis was performed using descriptive statistics.
Outcomes were reported as mean = SD, median * inter-
quartile range, or n and percentage.

Results

A total of 466 patients with a penicillin allergy documented
within the EHR were admitted during the 3-month study
period. DPAIs were attempted on 194 (41.6%) patients. A
total of 19 patients were excluded (15 patients unable to par-
ticipate, 3 patients declined interview, 1 pregnant patient),
resulting in a total of 175 patients interviewed for this study.

Table 2. Baseline Demographics.”

Baseline Demographics

The average age of those interviewed was 65.4 * 17.8 years,
with 112 (64%) patients being female. History of a resistant
microbe (eg, carbapenem-resistant Enterobacteriaceae,
extended-spectrum [3-lactamase, MRSA, or VRE) occurred in
14 (8%) patients (Table 2). A total of 140 (80%) patients reported
that their initial reaction to penicillin or a penicillin-type antimi-
crobial occurred more than 10 years prior to the interview and 8
(4.6%) patients received PST prior to admission.

Outcomes

The most common reaction described by patients during
DPAI was suggestive of an IgE-mediated reaction, which
was self-reported in 76 (43.4%) patients. Nonsevere, non—
IgE-mediated reactions were reported in 45 (25.7%)
patients. It was determined that there was no true allergy for
23 (13.1%) patients. There were 29 (16.6%) patients who
were unable to recall the details of their penicillin allergy.
History of tolerance to B-lactam antimicrobials occurred in
102 (58.3%) patients (Table 3).

There were 133 (76%) patients who required a change to
the allergy section in the EHR. The documentation of a pre-
vious tolerance or intolerance was added to the EHR in 58
(33.1%) patients and the reaction or reaction type was mod-
ified in 32 (18.3%) patients. Both the addition of a previous
tolerance or intolerance and the reaction or reaction type

Baseline Demographics n=175
Age, years (mean = SD) 654 = 17.8
Female 112 (64)
History of resistant microbe (MRSA, ESBL, CRE, VRE) 14 (8)
History of PST 8 (4.6)
On an antimicrobial at time of interview® 135 (77.1)
Antimicrobials at the Time of DPAI n =189
Carbapenem 15(7.9)
Monobactam 8 (4.2)
Fluoroquinolone 57 (30.2)
Clindamycin 8 (4.2)
Vancomycin (intravenous therapy only) 28 (14.8)
Aminoglycoside 3 (1.6)
Penicillin 8 (4.2)
Cephalosporin 26 (13.8)
Tetracycline 14 (7.4)
Macrolide 14 (7.4)
Other 8 (4.2)

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; ESBL, extended-spectrum f-lactamase; CRE, carbapenem-resistant Enterobacteriaceae;
VRE, vancomycin-resistant Enterococcus; PST, penicillin skin testing; DPAI, detailed penicillin allergy interview.

*All variables are reported as n (%) unless specified otherwise.

®Patients may have been on more than | antimicrobial at the time of the interview.
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Table 3. Results.”

Allergy Characteristics Based on DPAI (n = 175)

Reaction type
No allergy identified 23 (13.1)
Nonsevere, non—IgE-mediated reaction 45 (25.7)
IgE-mediated reaction 76 (43.4)
Severe, non—IgE-mediated reaction 2 (1.1)
Undetermined allergy type 29 (16.6)

Time since initial reported reaction
Less than 10 years 20 (11.4)
Greater than 10 years 140 (80)
Unable to recall 15 (8.6)

History of tolerance to 3-lactam since initial reported reaction 73 (42)

Allergy Profile-Related Interventions Following DPAI (n = 175)

No changes 42 (24)

Addition of previous intolerance or tolerance 58 (33.1)

Modification of reaction or reaction type 32 (18.3)

Addition of previous intolerance or tolerance and modification of reaction or reaction type 41 (23.4)

Deletion of allergy 2 (1.1)

Antimicrobial Therapy—Related Interventions Following DPAI (n = 135)°

Recommended change to noncarbapenem, -lactam antimicrobial 42 31.1)
Recommendation accepted by provider 31 (73.8)
Patient tolerated 3-lactam 31 (100)

Change in therapy not indicated 93 (68.9)
Appropriate therapy 33 (35.5)
Current B-lactam therapy 22 (23.7)
IgE-mediated or non—IgE-mediated severe reaction 25 (26.9)
Nearing completion of antimicrobial course 4 (4.3)
Unknown reaction type or tolerance history 9(9.7)

Abbreviation: DPAI, detailed penicillin allergy interview.
*All variables are reported as n (%).

®Data assessed only for patients who were initially on at least | antimicrobial during the time of DPAI.

were modified in 41 (23.4%) patients. In addition, 2 (1.1%)
patients requested that the allergy be removed from their
EHR after completion of the interview.

A total of 135 (77.1%) patients were on systemic antimi-
crobial therapy at the time of the DPAI. The 3 most com-
mon antimicrobial classes ordered were fluoroquinolones,
intravenous vancomycin, and cephalosporins (Table 2). A
change in antimicrobial therapy was recommended for 42
(31.1%) patients, with a provider acceptance rate of 73.8%.
The most common reason for not recommending a change
in therapy was that the patient was deemed to be on an
appropriate treatment for their presumed disease state,
which occurred in 32 (35.5%) patients (Table 3). All patients
who received a recommended -lactam antimicrobial toler-
ated the change without allergic or adverse reactions. The
median time from admission to DPAI was 1 day (1-3 days)
and median time from admission to initiation of recom-
mended antimicrobial was 1 day (0.5-2 days).

Discussion

Inaccurate allergy histories within the EHR can lead to sub-
optimal antimicrobial choices by providers. Our study dem-
onstrates that implementation of a pharmacist-driven DPAI
resulted in updated and more accurate allergy information
within the EHR in 76% of interviewed patients.

Previous literature states that up to 90% of patients with
reported penicillin allergies are able to tolerate B-lactam
antimicrobials.'>'® In this study, 36% of patients were
already prescribed a (3-lactam antimicrobial, and were,
therefore, not eligible for a switch to (-lactam therapy.
Regardless, DPAIs were completed for these patients to
update the EHR in the event of a subsequent admission
requiring antimicrobials. An additional 23% of eligible
patients who were not on a 3-lactam prior to DPAI were
successfully transitioned to a B-lactam with no documenta-
tion of signs/symptoms of an intolerance or allergic reac-
tion. This resulted in a total of 59.3% of patients on initial
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antimicrobial therapy who were able to tolerate a B-lactam
antimicrobial with a reported penicillin allergy in our study.
There are a number of factors that may have contributed to
a lower rate of transition to a (-lactam. First, there was a
large proportion of patients with a self-reported IgE-
mediated reaction in this cohort, especially hives. Without a
documented history of tolerance to B-lactams, or delabeling
of the allergy via PST, these patients would not have been
eligible for a switch to B-lactam therapy through the inter-
view process alone. A PST coupled with DPAI would have
been beneficial in determining true IgE-mediated reactions
in such patients. Additionally, PST would also have a role in
those patients who could not recall their reaction. Finally,
not all patients deemed eligible for a B-lactam antimicrobial
per DPAI results were candidates for the switch. Examples
of such patients include those who were nearing completion
of therapy and those who were already on an appropriate
antimicrobial agent based on the indication.

In previous studies evaluating penicillin allergy inter-
views, provider acceptance rate of switching to B-lactam
therapy was found to be between 63% and 87%.2%% In our
study, provider acceptance rate was also high, demonstrat-
ing increased willingness from providers to prescribe B-
lactams when there is adequate documentation available
regarding the allergy. There were instances when providers
elected to continue therapy with the initial non—p-lactam
antimicrobial, despite the patient being eligible to switch to
a B-lactam (eg, utilizing monotherapy with a respiratory
fluoroquinolone for community-acquired pneumonia).
Change to a B-lactam antimicrobial occurred in 4 patients
(12.9%) prior to formal completion of the DPAI This
occurred because of documented history of tolerance to B-
lactams within the EHR.

Although our study shares similarities with previous
studies evaluating penicillin allergy interviews, a key dif-
ference includes an algorithmic approach to antimicrobial
selection following DPAI, with a focus on noncarbapenem-
based recommendations for eligible patients. The DPAI
workflow prioritized patients based on presence and type of
antimicrobial in order to identify patients who would bene-
fit the greatest from B-lactam therapy. We also used a mul-
tipronged approach in clarifying allergy histories by
combining historical EHR data as well as patient
interview.

There are a few limitations to this study worth mention-
ing. One limitation is the low capture rate of DPAIs. During
the study period, DPAIs were predominantly performed by
the investigational team Monday through Friday between
07:00 and 18:00 hours. Patient fall outs occurred mostly as
a result of patients being discharged prior to being inter-
viewed. Because of this time constraint and pharmacist
availability, DPAIs were prioritized based on type of anti-
microbial therapy. This could have introduced selection
bias, potentially leading to an increased number of

candidates for B-lactam therapy. Patients who were not on
an antimicrobial at the time of screening were prioritized
last for DPAI. These patients may have still benefited from
DPAI because clarification of their allergy could have
implications on antimicrobial selection during subsequent
admissions. Because it can be challenging to rely on a
patient’s historical report of hives, attempts were made by
the interviewers to differentiate between hives versus rash
with the use of visual aids. Recommendation to switch to a
B-lactam in eligible patients who were nearing completion
of antimicrobial therapy was not attempted, mostly because
of the inability to observe for tolerance prior to discharge.
Finally, although we were able to reduce the number of
patients on non—3-lactam therapy, we did not directly assess
the impact of the intervention on other outcomes such as
days of therapy, cost, length of hospital stay, and rates of C.
difficile, MRSA, and VRE infections.

Potential improvements would be to expand the time
period in which interviews are occurring and to train addi-
tional pharmacists on the DPAI workflow to improve the
capture rate. As mentioned previously, there were a large
number of patients with self-reported IgE-mediated reac-
tions in our study. Although PST is infeasible at our institu-
tion due to the lack of an inpatient allergy service or trained
personnel to perform the procedure, an outpatient consulta-
tion with Allergy or Infectious Diseases for PST could be
recommended in such patients as a method for delabeling
penicillin allergies.

Conclusion and Relevance

This study demonstrates that DPAI leads to a more thor-
ough and descriptive penicillin allergy record in the EHR,
allowing providers to choose the most optimal antimicro-
bial regimen. Clarification of penicillin allergies can also
influence prescribing practices during future admissions,
emergency or urgent care visits, or outpatient office visits.
Although PST is the most optimal method for delabeling
penicillin allergies, significant interventions are still possi-
ble with DPAI when PST is not feasible.

Authors’ Note

This research has been presented in published abstract and poster
format in the 2018 Infectious Diseases Society of America ID
Week annual meeting.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, author-
ship, and/or publication of this article.



Mann et al

ORCID iD

Katrina L. Mann

https://orcid.org/0000-0002-0796-9434

References

1.

10.

Albin S, Agarwal S. Prevalence and characteristics of
reported penicillin allergy in an urban outpatient adult popu-
lation. Allergy Asthma Proc. 2014;35:489-494. doi:10.2500/
aap.2014.35.3791

. Joint Task Force on Practice Parameters; American Academy

of Allergy, Asthma and Immunology; American College of
Allergy, Asthma and Immunology; Joint Council of Allergy,
Asthma and Immunology. Drug allergy: an updated practice
parameter. Ann Allergy Asthma Immunol. 2010;105:259-273.
doi:10.1016/j.anai.2010.08.002

. Shenoy ES, Macy E, Rowe T, Blumenthal KG. Evaluation

and management of penicillin allergy: a review. JAMA.
2019;321:188-199. doi:10.1001/jama.2018.19283

. Sakoulas G, Geriak M, Nizet V. Is a reported penicillin allergy

grounds to forgo the multidimensional antimicrobial benefits
of B-lactam antibiotics? Clin Infect Dis. 2019;68:157-164.
doi:10.1093/cid/ciy557

. Lee CE, Zembower TR, Fotis MA, et al. The incidence of

antimicrobial allergies in hospitalized patients: implications
regarding prescribing patterns and emerging bacterial resis-
tance. Arch Intern Med. 2000;160:2819-2822. doi:10.1001/
archinte.160.18.2819

. MacLaughlin EJ, Saseen JJ, Malone DC. Costs of beta-lac-

tam allergies: selection and costs of antibiotics for patients
with a reported beta-lactam allergy. Arch Fam Med. 2000;9:
722-726.

. Sade K, Holtzer I, Levo Y, Kivity S. The economic bur-

den of antibiotic treatment of penicillin-allergic patients in
internal medicine wards of a general tertiary care hospital.
Clin Exp Allergy. 2003;33:501-506. doi:10.1046/j.1365-
2222.2003.01638.x

. Picard M, Bégin P, Bouchard H, et al. Treatment of patients

with a history of penicillin allergy in a large tertiary-care aca-
demic hospital. J Allergy Clin Immunol Pract. 2013;1:252-
257. doi:10.1016/j.jaip.2013.01.006

. Macy E, Contreras R. Health care use and serious infec-

tion prevalence associated with penicillin “allergy” in hos-
pitalized patients: a cohort study. J Allergy Clin Immunol.
2014;133:790-796. doi:10.1016/j.jaci.2013.09.021

Devchand M, Kirkpatrick CMJ, Stevenson W, et al. Evaluation
of a pharmacist-led penicillin allergy de-labelling ward round:
a novel antimicrobial stewardship intervention. J Antimicrob
Chemother. 2019;74:1725-1730. doi:10.1093/jac/dkz082

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Blumenthal KG, Li Y, Hsu JT, et al. Outcomes from an inpa-
tient beta-lactam allergy guideline across a large US health
system. Infect Control Hosp Epidemiol. 2019;40:528-535.
doi:10.1017/ice.2019.50

du Plessis T, Walls G, Jordan A, Holland DJ. Implementation
of a pharmacist-led penicillin allergy de-labelling service in
a public hospital. J Antimicrob Chemother. 2019;74:1438-
1446. doi:10.1093/jac/dky575

Centers for Disease Control and Prevention. Evaluation and
diagnosis of penicillin allergy for healthcare professionals: is it
really a penicillin allergy. https://www.cdc.gov/antibiotic-use/
community/for-hcp/Penicillin-Allergy. html. Accessed August
9,2019.

Gonzalez-Estrada A, Radojicic C. Penicillin allergy: a practi-
cal guide for clinicians. Cleve Clin J Med. 2015;82:295-300.
doi:10.3949/ccjm.82a.14111

Trubiano JA, Beekmann SE, Worth LJ, et al. Improving
antimicrobial stewardship by antibiotic allergy delabeling:
evaluation of knowledge, attitude, and practices throughout
the emerging infections network. Open Forum Infect Dis.
2016;3:0fw153. doi:10.1093/ofid/ofw153

Salkind AR, Cuddy PG, Foxworth JW. The rational clinical
examination: is this patient allergic to penicillin? An evi-
dence-based analysis of the likelihood of penicillin allergy.
JAMA. 2001;285:2498-2505. doi:10.1001/jama.285.19.2498

Crotty DJ, Chen XJ, Scipione MR, et al. Allergic reactions
in hospitalized patient with a self-reported penicillin allergy
who receive a cephalosporin or meropenem. J Pharm Pract.
2017;30:42-48. doi:10.1177/0897190015587254

Sacco KA, Bates A, Brigham TJ, Imam JS, Burton MC.
Clinical outcomes following inpatient penicillin allergy
testing: a systematic review and meta-analysis. Allergy.
2017;72:1288-1296. doi:10.1111/all.13168

Trubiano JA, Adkinson NF, Phillips EJ. Penicillin allergy is
not necessarily forever. JAMA. 2017;318:82-83. doi:10.1001/
jama.2017.6510

Sigona NS, Steele JM, Miller CD. Impact of a pharmacist-
driven beta-lactam allergy interview on inpatient antimi-
crobial therapy: a pilot project. J Am Pharm Assoc (2003).
2016;56:665-669. doi:10.1016/j.japh.2016.05.005

Staicu ML, Brundige ML, Ramsey A, et al. Implementation
of a penicillin allergy screening tool to optimize aztreonam
use. Am J Health Syst Pharm. 2016;73:298-306. doi:10.2146/
ajhp150288

Vaisman A, McCready J, Hicks S, Powis J. Optimizing preoper-
ative prophylaxis in patients with reported beta-lactam allergy:
a novel extension of antimicrobial stewardship. J Antimicrob
Chemother. 2017;72:2657-2660. doi:10.1093/jac/dkx171


https://orcid.org/0000-0002-0796-9434
https://www.cdc.gov/antibiotic-use/community/for-hcp/Penicillin-Allergy.html
https://www.cdc.gov/antibiotic-use/community/for-hcp/Penicillin-Allergy.html

