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Although 8-20% of patients are reported to carry a penicillin allergy label (PAL), more than
95% of these individuals will be negative on standardized penicillin allergy (PA) testingl—3.
Patients with a PAL are subject to adverse health outcomes, including increased nosocomial
infections, surgical site infections, prolonged time to administration of emergent antibiotics,
prolonged hospitalizations, and hospital readmissions*®. PA testing has been shown to be
safe, facilitates antibiotic stewardship, and data suggests it is likely to be cost effectivel:’8,
While much is published regarding the worse outcomes of a PAL and approaches to remove
a PAL?, little is known about PA patients’ willingness to undergo PA testing. Therefore, we
conducted the “Readiness for PENicillin allergy testing: Perception of Allergy Label (PEN-
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Clinical Implications: Patients reporting penicillin allergy believe their allergy to be permanent, would take penicillins if tested
negative, but are rarely referred for penicillin testing, leading to differential antibiotic utilization.
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PAL)” survey to ascertain beliefs, perceptions, and experiences of a current self-reported PA
patient population and to identify potential barriers to testing.

A survey (Figure E1 in the Online Repository) was created using REDCap (Research
Electronic Data Capture), an established secure web-based application for creating and
managing online surveys and databases. Of note, the only mandatory question was whether
the patient reported either a current penicillin allergy, reported a historical penicillin allergy
which was removed, or reported no penicillin allergy. The participants were free to omit
answers to all other questions if they did not recall the answer or if they chose not to answer,
and thus, the denominator of responses varied slightly by question. An email with the survey
was sent to 18,943 adult patients (=18 years of age) pre-consented to receive IRB-approved
study advertisements in the context of the MyResearch at Vanderbilt (MRAV) program, with
three reminder emails, from late October 2019 to early December 2019. Additional details
regarding REDCap and MRAV can be found in the EMethods in the Online Repository.

For continuous variables, median and interquartile range were calculated. Statistical
comparisons were performed between the three penicillin allergy status groups. For
categorical variables, Fisher’s exact test or Pearson’s chi-squared statistic were used.
Wilcoxon rank-sum test was used to compare continuous variables. Statistical analysis was
performed using Stata 15.0.

18,943 eligible participants of MRAV, 5284(28%) completed the survey. 1047(20%)
reported a current PA, 4091(77%) reported no PA, and 146(3%) reported a historical PA
which was removed. Participants reporting a current PA were more likely to be female
(Pearson, P<0.005) (Table 1).

Patients reporting a current PAL experienced their index reaction at a median age of 16 [IQR
6-30] with most reactions occurring =10 years ago (915/1040, 88%). The three most
common types of reactions were rash only (510/1037, 49%), an unknown reaction
(141/1037, 14%), or “anaphylaxis” (139/1037, 13%), and all reactions recalled are detailed
in Table E1 in the Online Repository. Of the 116/998(12%) who endorsed receiving
epinephrine, 77(66%) recalled the index reaction of “anaphylaxis” and 39(34%) received
epinephrine but didn’t recall the index reaction of “anaphylaxis.” Following the index
reaction, of those who recalled their highest level of care required (805/1034, 78%), most
required only an outpatient visit, phone call, or self-discontinued penicillin (612/805, 76%),
while few utilized the emergency department (106/805, 13%), inpatient floor (62/805, 8%),
or the intensive care unit (17/805, 2%).

Antibiotic utilization differed among those reporting a current PA and the other groups
(Figure 1). Compared to no reported PA, participants reporting a current PA less frequently
recalled receiving penicillin** (subsequent to index reaction) (11% vs 70%), amoxicillin**
(24% vs 79%), amoxicillin/clavulanate** (12% vs 46%), and cephalexin* (40% vs 45%),
and more frequently recalled receiving fluoroquinolones** (11% vs 7%), macrolides**
(15% vs 6%), tetracyclines** (8% vs 4%), clindamycin** (6% vs 1%), sulfa antimicrobials*
(6% vs. 4%), and vancomycin* (2% vs 1%) (Pearson chi-squared */P<0.05, ** P<0.005).
Compared to participants reporting a historical PA which was removed, participants

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Coleman et al. Page 3

reporting a PA less frequently recalled receiving penicillin** (subsequent to index reaction)
(11% vs 47%), amoxicillin** (24% vs 63%), and amoxicillin/clavulanate** (12% vs 35%),
and more frequently recalled receiving clindamycin* (11% vs 6%), tetracyclines* (8% vs
2%), and macrolides* (15% vs 8%) (Fisher’s exact test *P<0.05, **P<0.005) (Figure 1).
Furthermore, 198/1040(19%) with a PAL had taken and tolerated a penicillin, but continued
to self-report their PAL.

Participants reporting a current PA often discussed their PA with a primary care provider
(639/1035, 61%), but that conversation rarely comprised of the negative consequences of a
PA (73/1040, 7%), and the minority were offered referral to an allergist for PA testing
(38/1040, 4%). Regarding surgeries in PA patients, 869/1039(81%) reported both a PA and a
surgery since their index reaction, and majority of these (747/861, 87%) had a pre-operative
discussion of their PA with a provider. The minority of these participants perceived their PA
had an adverse effect on their medical care (167/1040, 16%). Most (799/989, 81%) believed
their PA to be permanent, and many believed it “likely” or “very likely” to react to penicillin
today (397/1039, 38%). Despite this, a high proportion (813/1016, 80%) would take
penicillin for an indicated cause if an allergist tested them and found it to be safe. Overall,
561/1024 (55%) were interested in PA testing.

This survey is the first which attempts to capture a large population-based sample of
attitudes and experiences of a current reported PA patient, and while the survey link was
only sent to those accessing care at a tertiary medical center, we believe that the conclusions
are generalizable to a population level. Limitations of the study which we do not believe will
significantly change conclusions are that many of the answers involve the participants
recollection of reaction details and medications, and we did not ask the participants whether
they had other antibiotic allergies, which may independently alter the antibiotics received.

We identified educational points for both patients and providers. Notably, >80% of those
with a current PA perceived their PA as permanent. However, if the reported histories of rash
only, “my family member told me I’m allergic but | don’t recall,” gastrointestinal distress,
unknown history, and family history of penicillin allergy were applied to a recently validated
penicillin allergy risk stratification scheme®10, 71% of our PA participants’ reported
histories would be categorized as low risk, and thus likely to tolerate a single-dose
amoxicillin oral challenge today. Most (561/1024, 55%) with a current PAL were interested
in PA testing, and the majority (813/1016, 80%) indicated they would take a penicillin if
testing was negative. Despite this, primary care doctors rarely referred our participants for
PA testing (38/1040, 4%).

Self-reported antibiotic utilization was different between those with and without a current
PAL. PAL participants recalled significantly fewer B-lactam prescriptions and increased
prescriptions of antibiotics associated with potentially reduced treatment efficacy. Those
with a current PAL also recalled fewer p-lactam prescriptions than those with a historical
PAL which was removed, highlighting the importance of PAL testing in guiding antibiotic
prescribing patterns.
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PAL patients believed their PAL to be permanent and several retained a PAL despite proven
tolerance. Although they expressed interest in formal allergy assessment, and most would
take penicillin if tested negative, they were rarely referred, leading to differential antibiotic
utilization in favor of broader spectrum and potentially less effective therapy.
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Figure 1: Reported antibiotic utilization, by penicillin allergy status.

A) Participants reporting a current PA less frequently reported utilization of penicillin**
(after index reaction, when applicable), amoxicillin**, amoxicillin/clavulanate**, and
cephalexin*. B) Participants reporting a current PA more frequently reported utilization of
fluoroquinolones**, macrolides**, tetracyclines**, clindamycin**, sulfa antimicrobials*,

and vancomycin* (* P<0.05, ** P<0.005, no bar= NS).
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Demographic No Penicillin Allergy (n=4091) Current Penicillin Allergy Removed Penicillin Allergy (n= | P value
(n=1047) 146)
Median Age [IQR] | 62 [51-70] 61 [51-69] 64 [51-71] NS
Gender No. (%)
Male 1599 (39) 275 (26) 45 (31) <0.005
Female 2464 (60) 769 (73) 99 (68)
Other 2(0) 0(0) 1(1)
Declined to answer | 26 (1) 3(0) 1(1)
Race No. (%)
White 3720 (92) 972 (93) 136 (93) NS
African American 167 (4) 44 (4) 3(2)
Other 177 (4) 26 (2) 7(5)
Declined to answer | 27 (1) 5 (0) 0 (0)
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