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Clinical decision support improved
allergy documentation of antibiotic
test dose results
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Clinical Implications
� Targeted provider-facing alerts can significantly increase
the frequency of appropriate b-lactam allergy
documentation after drug challenges in acute care
settings. Improved allergy documentation increases the
effectiveness of b-lactam allergy interventions while
generally improving quality and safety.
TO THE EDITOR:

Hospitalized patients with electronic health record (EHR)-
documented b-lactam allergies are often treated with b-lactam
alternative antibiotics that have a broader spectrum or have a less
favorable side-effect profile.1

Given that most patients with EHR-documented b-lactam
allergies can receive b-lactams safely, hospitals have addressed
inpatient b-lactam allergies as part of antibiotic stewardship ef-
forts, with interventions including penicillin skin testing and
drug challenges (test doses).1 Partners HealthCare System (PHS)
uses an electronic guideline and package of clinical decision
support for inpatients with histories of penicillin or cephalo-
sporin allergies; test doses are used, often without allergy
consultation or preceding penicillin skin testing.2-4 The PHS
guideline was previously shown to be both safe and effective;
hypersensitivity reactions occurred in less than 4% of patients
and subsequent b-lactam exposure increased approximately 2-
fold.2-4 Our guideline has since been adapted for learning ma-
terials and interventions at non-PHS sites.5,6

The effectiveness of any hospital-based intervention for pa-
tients with documented b-lactam allergies is reliant on accurately
communicating allergy updates on patient discharge, which must
involve documenting in the EHR allergy module. After finding
that less than half (45%) of allergy records were updated after
PHS antibiotic test dose challenge procedures,4 we aimed to
develop and assess a targeted alert to improve allergy documen-
tation after b-lactam antibiotic test doses.

We developed a decision support alert in Epic (Epic Systems
Corporation, Verona, Wis) for PHS inpatients (Figure 1). The
alert fires for physicians, nurse practitioners, and physician as-
sistants at the time they access the order entry screen for all
patients who received an antibiotic test dose through the b-lac-
tam antibiotic test dose order set. The alert begins to fire 24
hours after the test dose was ordered and continues to fire for 72
hours. The alert allows providers to access the allergy module to
document changes in allergy status. Alternatively, providers can
override the alert, by either documenting that the patient did not
receive the test dose (eg, it was cancelled), which will silence the
alert for all users, or documenting that the user is not a member
of the patient’s primary team, which will prevent the alert from
firing again for that user only.

The alert was released silently on June 28, 2018. When in
silent mode, the alert logged when it would have fired, but no
message was shown to the user. After 48 days in silent mode, the
alert was made visible on August 15, 2018, and monitored for an
additional 48 days, effectively creating 2 assessment periods: a
baseline prealert period (where no alert was shown to the user),
and a postalert period (when the alert was shown to the user).
We manually reviewed ordering provider and patient character-
istics for all hospitalizations where a b-lactam test dose was
administered to patients with a history of penicillin or cephalo-
sporin allergy during the 2 assessment periods. The primary
outcome was an appropriate b-lactam allergy update within a 14-
day period. Appropriate updates included (1) allergy deletion, (2)
specific b-lactam tolerance documentation, or (3) added or
specified b-lactam allergy (for patients who did not tolerate their
drug challenge). We compared update frequencies using c2 tests
in SAS (version 4.2; SAS, Cary, NC). We plotted a Kaplan-
Meier curve of time from test dose administration to the
update of the b-lactam allergy for both periods, and compared
results using the logrank test in R version 3.4.3.

There were 375 hospitalizations where a b-lactam antibiotic
test dose was given in 2 periods: 195 hospitalizations during the
prealert period and 180 during the postalert period. Hospitali-
zations occurred across PHS sites: Massachusetts General Hos-
pital (57.9%), North Shore Medical Center (21.1%), Brigham
and Women’s Hospital (14.4%), Newton Wellesley Hospital
(4.5%), and others, including the Massachusetts Eye and Ear
Infirmary, Martha’s Vineyard Hospital, and the Brigham and
Women’s Faulkner Hospital (2.1%). Allergy consultation was
called in 45 (12.0%) of these hospitalizations: 12.3% in the
prealert period and 11.7% in the postalert period (P ¼ .85).

The 375 b-lactam test doses were ordered by 274 unique PHS
nonallergy specialist providers. b-Lactam test doses were largely
performed for b-lactam cross-reactivity concerns (74.1%); fewer
b-lactam test doses were to a drug within the same b-lactam drug
class (23.2%) and to the identical drug (2.7%).

Overall, the b-lactam allergy was updated within 14 days for
100 of the test doses (51.3%) during the prealert period and 120
test doses (66.7%) during the postalert period (P ¼ .003). Al-
lergy updates were more frequent in the postalert period for
b-lactam test doses administered within the same drug class as
the allergy (72.5% vs 57.5%, P ¼ .14) and for test doses
administered for cross-reactivity concerns (64.2% vs 50.7%, P ¼
.023). In both periods, appropriate allergy updates were per-
formed in all patients receiving a test dose to the identical drug.

Most allergy updates occurred during the hospitalization
(95.9%) with no difference in the pre- and postalert periods
(96.0% vs 95.8%, P ¼ .95). There was an improvement in
time-to-b-lactam allergy update during the postperiod (Figure 2,
P ¼ .003).

We designed and assessed the impact of a targeted provider-
facing alert to improve b-lactam allergy documentation after
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FIGURE 1. Screenshot of provider-facing allergy test dose documentation alert.

FIGURE 2. Kaplan-Meier plot for time to b-lactam allergy update
after test dose in prealert and postalert periods.
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inpatient test dose challenges. We previously identified
that just 45% of records were updated across our health care
system, similar to the 51.3% in the prealert period. The
addition of electronic alerting increased allergy documentation
to 66.7% overall. In addition to a greater likelihood of
updating, updates were made significantly faster in the post-
alert period.

b-Lactam allergy documentation is important to both the
quality and safety of patient care. One prior study demonstrated
that more thorough b-lactam allergy documentation increased
prescribing of b-lactams.7 Patients with positive test dose chal-
lenges to b-lactams need to avoid the drug they are allergic to,
and the potentially cross-reactive drugs. In these cases, the allergy
list should provide information about the symptoms, severity,
and type of reaction that was clinically observed after the test
dose. Patients with negative test dose challenges should have their
allergy deleted, or qualified to convey information about the
antibiotic tolerated. The latter would improve antibiotic choices
in outpatient settings, as well as on future admissions, which are
not uncommon in these patients.8,9

This study was limited to inpatients at a single health care
system in the United States, using a single EHR (Epic). Our
study focused on patients who had allergy assessments while
hospitalized in the form of a b-lactam antibiotic test dose.
Future studies might assess comparable alerts at other clinical
sites, settings (eg, outpatients), or with other drug classes. This
study was performed as a before-after quasi-experiment, and so
causality cannot be assessed. Although quasi-experimental
studies can be biased by secular effects, no other allergy
documentation interventions occurred during these study
periods.

We described an alert that increased the frequency and
timeliness of b-lactam allergy documentation updates after in-
patients received b-lactam drug challenges. This significant
improvement is encouraging and may be useful to other orga-
nizations with interventions for b-lactam allergic inpatients.
However, the frequency of allergy documentation updating was
still far below 100%, yet was at 100% for the test doses per-
formed to the identical drug, which suggests that there may be a
knowledge gap related to modifying a patient’s allergy record.
Additional methods, such as more automation or a centralized
population-based approach, may be required to close the residual
documentation gap, especially considering that it is infeasible to
educate all of the various providers who order b-lactam test doses
across this large health care system.
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