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ABSTRACT

OBJECTIVE: To remove inaccurate penicillin allergy labels in
the general pediatric clinic setting.

MEeTHODS: From October 2017 through December 2021, this
collaborative, quality improvement project used education, feed-
back, electronic health record alerts, and the introduction of oral
amoxicillin challenges in a general pediatric clinic setting with
the primary aim of decreasing the proportion of penicillin allergy
labeled patients. Control charts were used to track the relation-
ship between interventions and improvements in referral rates to
allergy clinic, removal of the allergy label at clinic visits and the
overall proportion of clinic patients labeled as PCN allergic.
REsuLTS: Referral rates to allergy clinic for penicillin allergy
labeled patients increased from a baseline mean of 1.9% to
20.4%. The proportion of PCN allergy labeled patients who
had the label removed during a pediatric clinic visit increased

from a baseline of 1.1% to 6.6%. The overall proportion of
penicillin allergy labeled clinic patients decreased from a base-
line of 3.4% to 2.2%.

ConcLusIioN: With adequate education and collaboration
with allergists, general pediatric practitioners can play a signif-
icant role in removing inaccurate penicillin allergy labels.
Pediatricians can remove some of the burden placed on aller-
gists by evaluating low risk patients in the primary care setting
while referring higher risk patients to the specialist.

KEYWORDS: pediatrics; penicillin allergy label; quality
improvement
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WHaAT's NEwW

We demonstrate that a general pediatric clinic, using
quality improvement tools, can reduce the proportion
of inaccurate patient penicillin allergy labels.

PenIcILLIN (PCN) AND aminopenicillins are the most
widely used antibiotics in pediatrics and the most com-
mon drug allergy in the medical record."” These allergy
labels are often acquired by age 3 years and frequently
persist into adulthood.™ An estimated 10% of patients
have a documented penicillin allergy, but when properly
evaluated, 90%—98% will tolerate the medication due to
either waning sensitivity over time or erroneous attribu-
tion of symptoms as an allergic reaction.”™° Inaccurate
antibiotic allergy labels lead to overuse of broader spec-
trum antibiotics, increased antibiotic resistance, and
increased healthcare expense.” To the individual patient,
an inaccurate allergy label can lead to treatment with a
less effective and sometimes more expensive antibiotic.
Internationally, professional allergy societies recom-
mend evaluation of all patients with a suspected penicillin
allergy including a multidisciplinary approach.”*'”
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Relying solely on allergists to evaluate all patients with
an inaccurate penicillin allergy may not be efficient or
even feasible.” Successful efforts at de-labeling low-risk
patients have already occurred in several settings outside
of the allergy clinic including the emergency room, outpa-
tient internal medicine, pharmacy, military basic training,
and the inpatient setting.''~'* Multiple studies have
demonstrated successful de-labeling through improved
screening, testing, electronic alerts, and provider
education.'”'>'® Given the volume of patients labeled as
penicillin allergic and the limited number of allergists
compared to primary care providers, primary care clinics
can be valuable in de-labeling more efficiently.

We developed a collaborative quality improvement
(QI) project involving primary care and the allergy divi-
sion at a major pediatric academic center. Recognizing
the wide spectrum of reported reactions, varying knowl-
edge and comfort level of clinicians, and time constraints,
we sequentially integrated multiple interventions aimed at
reducing the proportion of patients labeled as penicillin
allergic and followed outcomes over a 4-year period.

The prevalence of true penicillin allergies is estimated
to be 1% or less, but 3.4% of our primary care clinic
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patients are labeled as allergic to penicillin, amoxicillin,
or amoxicillin clavulanate. This proportion of labeled
patients had remained unchanged over the year prior to
our project. Based on data from our electronic health
record (EHR), only 1.9% of our patients with a penicillin
allergy label were referred to our institution’s allergy
clinic for further evaluation in the year prior to the start of
the project. We implemented a QI project with the aim of
reducing the proportion of penicillin allergy labeled
patients in our clinic to 2% through education, increased
referral rates to allergy clinic, deletion of inaccurate labels
in clinic and introduction of single dose drug provocation
tests (DPT) in the primary care setting.

METHODS

CONTEXT

This QI project was conducted from October 2017
through December 2021 in a single pediatric primary care
clinic that is part of a 12-site primary care network affili-
ated with an academic pediatric tertiary care center. The
clinic is staffed by 5 pediatricians and has up to 25 pediat-
ric residents each year for continuity clinic. In 2021, the
clinic had 8600 patient visits. The clinic’s EHR is Epic
Software (Epic Systems Corporation, Verona, Wiscon-
sin). This project included patients from birth through age
17 years with an allergy to penicillin, amoxicillin, or
amoxicillin clavulanate listed in the EHR.

INTERVENTIONS

We followed the Institute for Healthcare Improvement
principles.'” We established a multidisciplinary QI team

SMART Aim

Key Drivers
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including a pediatrician at the study site, 3 pediatric resi-
dent physicians, 2 clinic nurses, and a clinic administrator
with experience in QI. Throughout the process we con-
sulted and received feedback from members of our
institution’s division of allergy and immunology, phar-
macy, and information technology (IT). The QI team used
group brainstorming and results from a department wide
penicillin allergy knowledge survey to develop a key
driver diagram (KDD). The survey measured both physi-
cian and nursing antibiotic allergy knowledge as well as
comfort with adding/deleting allergies in the medical
record. The KDD addressed 4 specific drivers regarding
penicillin allergy de-labeling: staff knowledge of true pen-
icillin allergy symptoms, family understanding of true
penicillin allergy symptoms, accurate communication and
documentation in the electronic health record and an effi-
cient and consistent referral process (Fig. 1).

The initial intervention in October 2017 focused on
staff and patient family education. Clinic staff meetings
provided education for physicians and nurses about signs
and symptoms of allergic drug reactions and common
misconceptions. These sessions provided guidance about
identifying allergy labels that could be deleted without
need for referral to the allergy clinic (eg, labels based on
family history alone, subsequent use of the antibiotic
without reaction, and symptoms consistent with a medica-
tion side effect rather than an allergy). If clinicians or
families were uncertain or uncomfortable removing the
label, a referral to the allergy clinic was recommended.

The initial educational intervention also included a
change in EHR documentation. As part of the standard
patient check-in process, nurses asked families about
interest in an allergy clinic referral if their child had an
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Figure 1. Key driver diagram.
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allergy to penicillin, amoxicillin, or amoxicillin clavula-
nate listed in the EHR. If there was interest, “referral
request” was documented as a secondary reason for the
visit to alert the physician to have further discussion with
the family and place a referral if appropriate. The specific
nurse asking the intake questions was not tracked.

Patient and family education was provided by a poster
in each clinic exam room explaining common myths
about drug allergies as well as how to request further eval-
uation. With assistance of the media department of our
home institution, digital signage, a blog post, a patient
handout, and on-hold phone messaging provided family-
level knowledge about penicillin allergy as well as
encouragement for further evaluation.

Beginning in March 2018, a second intervention
started. A penicillin allergy teaching module was devel-
oped, and completion was required for all pediatric
residents during their one-month pediatric primary care
rotation. After 12 months, a checklist confirmed comple-
tion of the module by all 25 residents assigned to the
clinic site.

Individual provider allergy clinic referral data was pro-
vided as feedback. Additional staff meetings provided
reinforcement of educational material, ongoing outcome
data, and opportunities to ask questions or provide feed-
back on the process.

In August 2019, a 2-tiered electronic alert called a best
practice alert (BPA) was created for our EHR. During
check in, if the nurse added a new penicillin allergy label
to a patient chart, an alert prompted the completion of 4
additional questions about the nature and timing of the
reaction. Based on the responses in the nursing alert, the
physician received an alert suggesting an intervention
such as referral to the allergy clinic or removal of the
allergy from the medical record. The alert did not create a
hard stop in workflow and could be ignored. A link within
the BPA allowed immediate feedback (like/dislike) about
the alert (Fig. 2). The alert was suppressed if a referral to
Allergy had been placed in the previous 90 days. The 4
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nursing questions also appeared if the patient had a pre-
existing penicillin allergy label, but there was not a
reminder alert. The alert was revised in May 2020 to
include patients with a pre-existing allergy label.

The final intervention started in August 2020. With
oversite from our institution’s allergy division, we devel-
oped a screening algorithm and oral amoxicillin challenge
algorithm for use in the primary care setting (Figs. 3, 4).
Based on previous literature, these algorithms enabled
single-dose oral amoxicillin challenges followed by 60
minutes of observation on low-risk patients in our primary
care clinic.>'>'*'®!” The process could be conducted
concurrently with other visit types such as routine well
care. The clinic had readily available epinephrine, antihis-
tamine, supplemental oxygen, and nebulized beta agonist
in case of severe reactions. An allergic reaction treatment
protocol was created in collaboration with the allergy
division.

MEASURES

The specific, measurable, achievable, realistic, and
time-bound (SMART) aim was to reduce the proportion
of pediatric clinic patients with a penicillin/amoxicillin/
amoxicillin clavulanate label from a baseline of 3.4% to
2% by December 2021. The proportion was calculated at
the end of each month with the numerator representing
the total number of patients registered to our clinic with a
PCN allergy label and the denominator representing the
total number of patients registered to our clinic.

We tracked 2 process measures. The first measure
tracked monthly referrals to allergy clinic for drug allergy
evaluation. The percentage was calculated by using the
total number of allergy referrals for patients with a PCN
allergy label in one month for the numerator and using the
total number of visits by patients with a PCN allergy label
in one month for the denominator. Patients referred to
allergy clinic in the previous 90 days were excluded from
the monthly calculation and were not considered a missed

() Allergy Removal Candidate

@FNAME@ has a self-reported Penicillin/Beta-lactam Allergy based solely on

a family history of allergy.

Please discuss with family and if confirmed @FNAME®@ has not had

Give the Epic Team
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-
J W’l

=,

any personal exposure/reactions to this antibiotic, this allergy can be removed.

& Click to Remove Allergy

& Click to View Screening Questions

Acknowledge Reason

Snooze to discuss with family  Defer this Visit

Other (enter comment)

Dismiss

Figure 2. Example of penicillin allergy computer alert.
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Based on patient/family interview or chart review:
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Did one of the following symptoms occur < 2 hours after the first or second dose?

Difficulty breathing/wheezing
Urticaria/itchiness/angioedema/swelling
Dizziness/fainting

{YES NO NOT SURE: 17989}

Did the symptoms include?
Need for hospitalization

Mucous membrane involvement
Arthritis/arthralgias

Ongoing unexplained fevers
Skin desquamation

Liver/kidney involvement

{YES NO NOT SURE: 17989}

If both of the above answers are "no" then patient is eligible for an oral dose challenge in clinic.

If "yes" or "not sure" to either of the above questions, referral to Allergy clinic recommended.

Keep amoxicillin/penicillin allergy label.

The family agreed to the referral {YES NO:17494}

The benefits include possible removal of the amoxicillin/penicillin allergy label that will allow
future use of the medication and possible avoidance of less effective, more costly antibiotics.
The risk of the procedure includes an allergic reaction, although based on the above history, the

risk is considered low.

I have explained the process of the oral amoxicillin/penicillin challenge including risks and
benefits, allowed the family time to ask questions and obtained verbal consent. {YES

NO:17494}

Figure 3. Algorithm screening questions for low risk penicillin allergy patients.

opportunity. Referral comments were reviewed to exclude
any allergy referrals unrelated to a penicillin allergy.

The second process measure tracked the removal of a
PCN allergy label during a pediatric clinic visit without a
referral to allergy clinic. The label could be removed by
a successful oral amoxicillin challenge or by deletion
without testing if based on an inaccuracy such as family
history alone or side effect. Quarterly percentages were
calculated using the quarterly total number of patients
who had their allergy label deleted the day of the visit as
the numerator and the quarterly total number of visits by
patients with a documented PCN allergy label as the
denominator.

Quarterly referral outcome tracking helped identify
inefficiencies in the referral process and served as a bal-
ancing measure by identifying potentially inappropriate
referrals.

STATISTICAL ANALYSIS

Statistical process control was used to monitor these
measures over time. We looked for signals of special

cause variation utilizing Nelson’s rules and American
Society for Quality rules.”’ Control charts were annotated
to show relationships between key interventions and
improvements in the system. Monthly referral rates and
the monthly proportion of PCN allergy labeled patients
were plotted on separate charts with control limits repre-
senting 3 standard deviations from the mean baseline. The
rate of allergy labels deleted at a primary care visit was
plotted quarterly on a similar chart.

REsuLTS

The process measure of tracking referrals to allergy
clinic had a baseline process stage mean referral rate of
1.9% (Fig. 5). After our initial educational intervention in
October 2017, the process stage mean shifted upward to
33.5%. The year prior to the start of our project, a total of
4 patients were referred for further evaluation of their
drug allergy. A year after the start of the project, 93
patients had been referred. The second intervention, a res-
ident teaching module, did not alter the baseline mean of
33.5% after being introduced in March 2018. A downward
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Amoxicillin Oral Dose Challenges for Primary Care Clinic

Determine if low risk at beginning of visit using .pccamoxicillinchallenge in Epic.
Document verbal consent. It is helpful to explain that it is unlikely the child has a
true allergy and the benefits of potentially removing the allergy label from Epic.
Order a single weight-based dose of amoxicillin. 500 mg is OK for older children
and adolescents (going above 500 mg is not necessary for the purpose of a challenge).
Observe for 60 minutes. If no reaction in first 30 minutes, it’s OK for patient to be
moved to the lobby for final 30 minutes. Family should notify front desk if new
symptoms develop. Physician or nurse should evaluate at the end of 60 minutes.

If no reaction, first add a statement about successful oral challenge in the comment
section of the allergy then delete the allergy.

Use. pccnegativeamoxchallenge in A/P.

Family should call the clinic or on call provider if new symptoms, such as rash,
appear in the week following the challenge.

Any reactions during the oral challenge should be managed as outlined in the adverse
reaction algorithm.

Figure 4. Algorithm for screening and documentation of oral amoxicillin challenge in primary care clinic.
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shift in the baseline referral rate to 20.4% occurred around
January 2019. This baseline referral rate stabilized with
the introduction of the electronic health alert in August
2019 and its revision in May 2020. This referral rate of
20.4% has been stable over the past 2 years and represents
a 10-fold increase in referrals to allergy clinic compared
to the rate prior to our study.

The second process measure, which tracked the propor-
tion of patients that had their PCN allergy label removed
in the primary care clinic based on history or a successful
oral challenge, had a baseline mean of 1.1% prior to the
beginning of our study. The baseline mean shifted to
6.6% at the first quarter of 2019 (Fig. 6) This was pre-
ceded by our initial educational intervention in October
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Figure 5. Monthly percentage of primary care clinic visits with a referral to allergy clinic for penicillin (PCN) allergy.
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2017, resident physician education starting in March 2018
and 3 staff feedback sessions. After introduction of oral
amoxicillin challenges in August 2020, four out of the last
5 most recent quarters of data have had a rate >15%, but
the process has not been stable long enough to cause
another shift in the baseline mean. Prior to the start of this
project, no oral amoxicillin challenges had ever been
attempted in our primary care clinic. From August 2020
through December 2021, twenty low-risk patients ranging
in age from 3 to 18 years passed a single dose oral amoxi-
cillin challenge in our clinic. None experienced an
adverse reaction, and all were de-labeled of their amoxi-
cillin/penicillin allergy

Our outcome measure, which tracked the proportion of
pediatric clinic patients with a PCN allergy label, had a
baseline mean of 3.4% prior to the start of the study. By
August 2018, there was a downward shift in process
stage mean to 3.3% following initial educational efforts
and the previously note upward shift in the referral rate
to allergy clinic. By September 2019 the proportion of
PCN allergy labeled patients shifted down to 2.9% as the
EHR was introduced and referral rates to allergy clinic
continued to be above baseline. By July 2020, there was
third downward shift in the process stage mean to 2.4%
following a revision to the EHR that captured all PCN
allergy labeled patients. The proportion of labeled
patients continued to trend downward with the introduc-
tion of oral amoxicillin challenges in primary care clinic
in August 2020 with most current month of data showing
the proportion of penicillin allergy labeled patients as
<2% (Fig. 7).

Our results were potentially affected by float nurses
and clinicians who were covering for regular staff who
may have been ill or on vacation. These staff members
would not have as much familiarity with the project
and interventions. In addition, the COVID-19 pan-
demic affected clinic volumes, visit types, and avail-
ability of allergy clinic appointments starting in March
2020. Our primary care clinic changed to only non-
sick visits and replaced some in person visits with
telehealth visits for several months. Our referral
allergy clinic was restricted to only telehealth appoint-
ments from March through June 2020 thus removing
the ability for testing for a 4-month period.

As our data collection method was established prior to
the COVID-19 pandemic, telehealth visits, which started
in March 2020, and any Allergy referrals generated during
those visits, would not appear in our subsequent data.

Discussion

This study successfully used a multi-interventional
approach to achieve our aim of reducing the number of
PCN allergy-labeled patients in the general pediatric set-
ting. The referral rate for penicillin allergy-labeled clinic
patients increased more than 10-fold while the proportion
of penicillin allergy labeled patients decreased more than
30% from baseline. Currently <2% of our clinic popula-
tion is labeled as penicillin allergic compared to nation-
ally reported rates of 10%. The most recent 9 months of
data show that greater than 15% of patients had their
allergy label removed without requiring referral to an
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Figure 7. Monthly proportion of primary care clinic patients with a penicillin (PCN) allergy label.

allergist. By the end of our study period, greater than 1 out
of every 4 patients presenting to our clinic with a penicil-
lin allergy label was referred to allergy clinic for evalua-
tion, had the allergy deleted based on history alone, or
passed an oral amoxicillin challenge. The baseline referral
rate to allergy clinic has remained stable over the past
3 years, but the proportion of penicillin allergy labeled
patients continues to decline. These findings most likely
represent referred patients continuing to work their way
through the allergy clinic evaluation process, the elimina-
tion of some allergy labels based on medical history alone,
and the introduction of oral challenges in primary care.

A strength of this study is using a multi-interventional
approach to achieve our aim. While referring to allergy
clinic is the mainstay of de-labeling high-risk patients,
having the tools and understanding to remove inaccurate
labels in primary care provides a needed alternative path-
way. The successful adaptation and implementation of
single dose oral amoxicillin challenges in the pediatric
clinic as well as the multiyear nature of the study showing
sustained success in removing labels were also strengths.

Our educational efforts directed toward clinic staff
helped increase referral rates to allergy clinic. Previous
studies have demonstrated the effectiveness of educa-
tional interventions targeted at understanding drug aller-
gies and their management, although our study integrated
education as part of a multi-intervention study unique to
the outpatient pediatric clinic setting.'>'>*" Our improved
referral rate was similar to previous QI results in the pedi-
atric clinic setting but showed sustainability over 3 years
and demonstrated the desired reduction in the proportion

of PCN allergy-labeled patients.'® Periodic provider feed-
back at clinic staff meeting reinforced education and fre-
quently, but not always, boosted referral rates.

The impact of our EHR alert was less clear. Although
the baseline referral rate did not improve with the alert,
the rate had decreased from 30.5% to 20.4% prior to the
alert being released. With the release of the alert, the
referral rate stabilized at 20.4% through the end of the
study. In addition, the introduction of oral amoxicillin
challenges in clinic could possibly impact the referral rate
as these patients no longer required a referral but opted to
be evaluated and subsequently de-labeled in the pediatric
clinic. A prior pediatric clinic study showed a successful
increase in allergy clinic referral rate using an EHR alert
but was the sole alert in the system.'® Our alert was one of
several in our primary care setting competing for the
provider’s attention and possibly limiting its impact.

Multidisciplinary efforts and algorithm development in
the inpatient pediatric setting have successfully reduced
inaccurate penicillin allergy labels.'> We had success
with a similar approach but adapted it to the outpatient
clinic setting in which time with the patient is more lim-
ited. Sharing outcome data with the allergy division
helped identify problem areas in the referral and testing
process. Based on referral outcome tracking, >50% of
referred patients either did not show up for their allergy
clinic appointment or were never able to be scheduled.
The start of oral amoxicillin challenges at our primary
care clinic reduced the need for some referrals while
circumventing issues with cancellations and no-show
appointments at the allergy clinic for our lowest risk
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patients. Outpatient pharmacy assisted in getting amoxi-
cillin on the shelf at our primary care clinic site, eliminat-
ing the need for families to bring a prescription with
them. Nursing staff were able to able to integrate adminis-
tration of the challenge medication into their workflow
without need for additional staffing.

The introduction of oral amoxicillin challenges was
effective in continuing to reduce the proportion of PCN
allergy-labeled patients in our clinic. Emerging evidence
over the past several years shows the safety and efficacy
of oral drug challenges in low-risk pediatric patients
such as those presenting with delayed onset benign
rashes.”” * Oral challenges have been successfully
applied outside the allergy clinic setting, but there is little
information on a similar approach in the general pediatric
clinic setting.'”~'* Our 20 successful oral challenges in
low-risk patients demonstrate a feasible intervention in
the pediatric clinic setting that eliminates the need for an
allergy referral. In addition, almost all challenges were
conducted simultaneously with other routine pediatric
care eliminating the need for an additional appointment.
With the amoxicillin being administered at the start of the
appointment, the added time commitment of the family
ended up being less than 60 minutes when combined with
other care.

Our findings have the potential to be replicated and to
influence healthcare systems through improved antibiotic
stewardship and improved efficiency in removing inaccu-
rate drug allergy labels. Education of clinicians and nurses
about drug allergy symptoms and timing of different
types of reactions is key to any future efforts to improve
the accuracy of penicillin allergy labels in the medical
record. Previous studies have noted that nonallergists
may have a lack of knowledge or comfort managing drug
allergies.' %%’

Introducing oral amoxicillin challenges in the general
pediatric clinic settings holds great promise to reduce the
large volume of patients inaccurately labeled as penicillin
allergic while removing some of the burden on allergists
who could focus on evaluating higher risk patients. The
ability to de-label a low-risk patient is a benefit to families
who can complete the process during visits for other
health care needs and eliminates the need for a future
allergy clinic visit. Expanding oral challenges to other pri-
mary care sites would require the use of reliable screening
questions and an algorithm developed in collaboration
with an allergist and ideally embedded within an EHR to
ensure consistency. Screening questions need to ensure
that only low risk patients would be challenged outside of
the allergy clinic setting. The most efficient process
involves having amoxicillin stocked at the clinic, but it
also could be brought by the family using an outpatient
prescription. In addition, clinicians could identify low risk
patients at one visit, then conduct the challenge at a future
visit if constrained by time. Many pediatric visits such as
well care, ADHD, asthma and weight management
require follow up. These visits would all present an oppor-
tunity to challenge the patient without requiring an addi-
tional appointment. Drug challenges represent a potential

AcADEMIC PEDIATRICS

opportunity cost to primary care staff who would need to
invest additional time to carry out the procedure although
that time was primarily limited to asking screening ques-
tions and administering the amoxicillin. We did not
require any additional staffing to conduct the challenges.
We realize low risk oral challenges in the busy pediatric
clinic setting may not be achievable on a daily basis, but
pediatricians doing a few challenges in a month could
have a significant impact given that there are 60,000
practicing pediatricians in the United States alone.”® This
model could be adopted on a larger scale but would
require collaboration with a pediatric allergy specialist,
education of staff and the ability to treat an allergic
reaction.

STRENGTHS AND LIMITATIONS

Being conducted at a single pediatric clinic site is a lim-
itation of our study. At baseline, our clinic already had a
lower proportion of penicillin allergic labeled patients
(3.4%) than reported in the general literature (10%). Gen-
eralizability on a larger scale could present challenges
with time constraints, education, access to resources,
adherence to protocol, feedback, and oversight. In addi-
tion, our study did not address the addition of new penicil-
lin allergy labels during our study period. We do not know
if our educational efforts helped reduce the number of
new allergy labels being added. Penicillin allergy labels
could have been added or removed at sites in our health-
care system other than our clinic and the allergy clinic. In
addition, identifying the precise number of patients de-
labeled during the study period was potentially limited by
patients disenrolling from our clinic during the study
period. Patients who were not de-labeled or referred at the
time of their visit did not always represent a missed
opportunity by clinicians, but rather the family’s choice
not to proceed with further evaluation.

FuTture DIRECTIONS

Given that penicillin allergy labels are usually
acquired early in life, are frequently inaccurate, and tend
to persist into adulthood, our findings suggest plausible
ways to reduce the number of patients inaccurately
labeled as penicillin allergic and potentially prevent these
inaccuracies from being carried into adulthood. Success
will require an integrated effort by pediatricians, aller-
gists, nurses, pharmacists, and information technology
specialists. Success will also require primary care pro-
viders to adopt a multi-interventional approach as it is
not feasible, or even necessary, for all PCN allergy labels
to be removed by an allergist. General pediatricians well-
educated in the signs and symptoms of antibiotic drug
reactions can help eliminate many of these labels by
referring high risk patients to an allergist but also by
performing in-office oral challenges for low-risk patients
or deleting labels based on symptoms not consistent with
an allergic reaction.
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