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Background. Reported allergy to beta-lactam antibiotics is common and often leads to unnecessary avoidance in patients who
could tolerate these antibiotics. We prospectively evaluated the impact of these reported allergies on clinical outcomes.

Methods. We conducted a trainee-led prospective cohort study to determine the burden and clinical impact of reported beta-lactam
allergy on patients seen by infectious diseases consultation services at 3 academic hospitals. The primary outcomewas a composite measure
of readmission for the same infection, acute kidney injury, Clostridium difficile infection, or drug-related adverse reactions requiring dis-
continuation. Predictors of interest were history of beta-lactam allergy and receipt of preferred beta-lactam therapy.

Results. Among 507 patients, 95 (19%) reported beta-lactam allergy; preferred therapy was a beta-lactam in 72 (76%). When beta-
lactam therapy was preferred, 25 (35%) did not receive preferred therapy due to their report of allergy even though 13 (52%) reported
non-severe prior reactions. After adjustment for confounders, patients who did not receive preferred beta-lactam therapy were at greater
risk of adverse events (adjusted odds ratio [aOR], 3.1; 95% confidence interval [CI], 1.28–7.89) compared with those without reported
allergy. In contrast, patients who received preferred beta-lactam therapy had a similar risk of adverse events compared with patients not
reporting allergy (aOR, 1.33; 95% CI, .62–2.87).

Conclusions. Avoidance of preferred beta-lactam therapy in patients who report allergy is associated with an increased risk of adverse
events. Development of inpatient programs aimed at accurately identifying beta-lactam allergies to safely promote beta-lactam admin-
istration among these patients is warranted.
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Reported allergy to beta-lactam antibiotics is common and
often leads to unnecessary avoidance in patients who could tol-
erate beta-lactam therapy. In fact, the majority of reported prior
reactions are misclassified as allergies; moreover, many individ-
uals with true prior immunoglobulin (Ig) E–mediated reactions
have loss of hypersensitivity over time [1, 2].

Carrying a label of beta-lactam allergy is not inconsequential.
Patients with reported allergies may be treated with alternative
agents that can be clinically inferior [3] and pose increased risks
of harm [4, 5]. Furthermore, alternative agents frequently have a
broader spectrum of activity and may contribute to the emer-
gence and spread of drug-resistant organisms [5].

Correctly confirming or refuting allergies to enable receipt of
beta-lactam therapy, when indicated, is an important function of
antibiotic stewardship [6–10].Beta-lactam antibiotic agents are rec-
ommended first-line therapies for many infectious syndromes [6–

9]. Currently, infectious diseases consultants make great efforts to
verify details of reported prior allergies to beta-lactam agents in
order to determine whether or not they can be safely prescribed.
When history suggests a significant IgE-mediated allergy, patients
often receive nonpreferred therapy because it is judged to be the
safest option for the patient.

Whether or not the risk of allergy from beta-lactam use in some
patients reporting allergy is outweighed by the toxicity or poten-
tially inferior efficacy associated with alternate therapies has not
been systematically evaluated. We hypothesized that receipt of al-
ternative therapy when a beta-lactam agent is the preferred ther-
apy would lead to worse clinical outcomes. To test this hypothesis,
we conducted a trainee-led prospective cohort study to determine
the burden and clinical impact of reported beta-lactam allergy on
patients seen by infectious diseases consultation services at 3 aca-
demic hospitals.

METHODS

Infectious diseases residents developed and initiated the study as
the initial phase of a division-wide, trainee-led quality improve-
ment initiative [11] and took place at the following academic hos-
pitals: Toronto General Hospital (417 beds), Mount Sinai Hospital
(442 beds), and Sunnybrook Health Sciences Centre (824 beds).
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Toronto General Hospital and Mount Sinai Hospital share the
same teaching service and were considered jointly (TGH/MSH);
Sunnybrook Health Sciences Centre represented a separate teach-
ing service (SHSC). Participating trainees used a point-of-care
electronic data entry system for prospective data collection. Re-
search ethics boards at the 3 participating hospitals approved the
study. The need for individual patient consent was waived.

Eligibility
The study population was comprised of all inpatients seen in con-
sultation by infectious disease services at the participating hospi-
tals between April 2014 and January 2015 on days that the
subspecialty infectious diseases residents were present for the re-
view of cases. The days infectious diseases residents were present
included both weekdays and weekends; they were routinely absent
for 1 half-day per week of scheduled teaching, without other sys-
tematically excluded days. Only initial patient assessments were
considered; repeat consultations were not included in the analysis.

Prospective Assessment of Beta-Lactam Allergy
Participating infectious diseases residents recorded study data
using encrypted database software on password-protected tablets.
This was done during consultation review rounds on the days
they were present for service. Variables were collected at the
time of patient consultation and included historical: history of
beta-lactam allergy, characterization of previous allergic reaction
(IgE-mediated with urticaria, bronchospasm, angioedema, or
anaphylaxis; rash; Stevens Johnson syndrome [SJS], toxic epider-
mal necrolysis [TEN], and drug rash eosinophilia and systemic
symptoms [DRESS]; serum sickness; other, with option to spec-
ify); date of consultation, teaching service, referring service; de-
mographic (age, gender, immunocompromise, pregnancy); and
therapeutic (preferred antibiotic therapy and initial chosen anti-
biotic therapy). Immunocompromise was defined as presence of
chronic human immunodeficiency virus infection, solid organ
transplantation, stem cell transplantation, primary immunodeficien-
cy, or any patient receiving chemotherapy or immunomodulators.
Preferred and chosen antibiotic therapies were determined by the
consultant infectious diseases service based on the initial patient pre-
sentation and assessment. IgE-mediated reactions or other serious
reactions, including SJS, TEN, or DRESS, were classified as “severe”
reactions. For simplicity of analysis, only 1 antibiotic was recorded
that represented the most important component of the regimen (eg,
piperacillin/tazobactam for treatment of febrile neutropenia, vanco-
mycin for empiric treatment of gram-positive cocci in the blood, or
ceftriaxone for community acquired pneumonia requiring admis-
sion). De-identified data were stored on the encrypted devices and
transferred at regular intervals to a secure common server.

Review of Patient Outcomes
Additional patient variables and outcome data were collected and
abstracted in a second data collection step by 2 trainees. This oc-
curred after the initial assessment by the clinical service provider
using comprehensive electronic medical records (including

scanned medical documents). Variables/outcomes of interest in-
cluded: Historical (date of admission, date of discharge, length of
stay, Charlson Comorbidity Index [12]), and Therapeutic/Out-
come (indication for antibiotic therapy, survival to discharge, re-
admission for the same infection, duration of antibiotic therapy,
microbiologically confirmed Clostridium difficile infection (CDI)
within 3 months of antibiotic initiation, acute kidney injury de-
fined by Risk, Injury, Failure, Loss, and End-stage kidney disease
criteria as >50% reduction in glomerular filtration rate or doubling
of baseline creatinine [13], and antibiotic-related adverse reactions
requiring discontinuation). The index admission was considered
as the time frame up until discharge or in-hospital death. We did
not capture specific data on readmission diagnoses apart from
whether or not they were associated with the index infection.
Point-of-care data were also confirmed during the clinical review
process where possible. In order to confirm reproducibility of
data abstraction, 7 key covariates among 10% of cases were ran-
domly chosen and double-abstracted by independent chart re-
viewers, and a kappa statistic of interuser variability was
calculated, which was determined to be 94%. Two infectious dis-
eases physicians reviewed the final data for completeness and
clinical accuracy and to resolve any discrepancies.

Data Analyses
The primary predetermined outcome was treatment-related ad-
verse event. This was comprised of any of the following out-
comes: acute kidney injury while on treatment, CDI (within 3
months of treatment), suspected drug-related adverse reaction
while on treatment and requiring discontinuation, or readmis-
sion with the same infection. The individual outcomes, along
with mortality, were also evaluated as secondary endpoints. In
order to evaluate the impact of reported beta-lactam allergy on
these outcomes, we categorized the main predictor variable as
follows: patients with no reported beta-lactam allergy; patients
with reported beta-lactam allergy for whom preferred therapy
was not a beta-lactam agent; patients with reported beta-lactam
allergy for whom preferred therapy was a beta-lactam agent and
the preferred beta-lactam agent was administered; and patients
with a history of reported beta-lactam allergy for whom the pre-
ferred treatment was a beta-lactam agent, but an alternative an-
tibiotic agent was administered. While uncommon, if an individual
with a reported beta-lactam allergy received a beta-lactam agent, but
it was not the preferred beta-lactam agent, they were classified as pa-
tients with reported beta-lactam allergy for whom preferred therapy
was a beta-lactam agent and the preferred beta-lactam agent was ad-
ministered. Univariate analysis of the primary and secondary out-
comes was performed using χ2 or Fisher exact testing.
Multivariable logistic regression analysis, with the primary outcome
of adverse events, the main predictor variable, and remaining covar-
iates, was performed. Covariates were selected for the model based
on clinical judgment and prior evidence, with the goal of identifying
potential confounders between the predictor and outcome. Selected
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model covariates included age, sex, hospital, referring service, length
of stay, duration of antibiotic therapy, Charlson comorbidity index,

and immunocompromise. All models demonstrated Hosmer-Le-

meshow goodness-of-fit test P values >.05. All analyses were per-

formed using SAS, version 9.4 (Cary, North Carolina).

RESULTS

Of 542 patients receiving antibiotic therapy, 21 (4%) were ex-
cluded due to incorrect linkage data, 5 (1%) were excluded
due to incomplete data, and 9 (2%) were excluded due to dupli-
cation. Baseline characteristics of the 507 patients who received

Table 1. Characteristics of Patients Seen by the Infectious Diseases Consultation Services Stratified by Reported Beta-Lactam Allergy and Preferred and
Administered Treatments

Characteristic

No Reported History
of Beta-Lactam
Allergy (%)

Reported History of
Beta-Lactam Allergy Where
Preferred Therapy is Not a
Beta-Lactam Agent (%)

Reported History of Beta-Lactam Allergy
Where Preferred Therapy is a Beta-Lactam

Agent

Preferred Therapy
Received (%)

Preferred Therapy Not
Received (%)

No. of patients 412 23 47 25

Age, y

Median 65 69 59 64

IQR 24 34 30 20

Sex

Male 254 (62) 9 (39) 30 (64) 3 (12)

Female 158 (38) 14 (61) 17 (36) 22 (88)

Hospital

Toronto General Hospital/Mount Sinai Hospital 213 (52) 16 (70) 28 (60) 4 (16)

Sunnybrook Health Sciences Centre 199 (48) 7 (30) 19 (40) 21 (84)

Referring service

Medical 207 (50) 13 (57) 25 (53) 11 (44)

Surgical 140 (34) 10 (43) 11 (23) 10 (40)

Critical (emergency room, intensive care unit, critical care
unit)

65 (16) 0 11 (23) 4 (16)

Length of stay (days)

Median 14 10 12 15

IQR 25 31 19 18

Duration of treatment (days)

Median 15 18 14 19

IQR 33 32 18 33

Pregnant 5 (1) 1 (4) 1 (2) 1 (4)

Immunocompromised 72 (17) 5 (22) 9 (19) 3 (12)

Charlson comorbidity index

Median 4 5 4 4

IQR 5 4 5 4

Antibiotic administered

Penicillin 45 (11) 0 7 (15) 0

Cephalosporin 124 (30) 0 22 (47) 1 (4)

Beta-lactam/beta-lactamase inhibitor 101 (25) 0 8 (17) 1 (4)

Carbapenem 34 (8) 1 (4) 10 (21) 3 (12)

Fluoroquinolone 22 (5) 5 (22) 0 8 (32)

Clindamycin 1 (0.2) 1 (4) 0 5 (20)

Glycopeptide 50 (12) 12 (52) 0 5 (20)

Aminoglycoside 3 (1) 1 (4) 0 1 (4)

Other 32 (8) 3 (13) 0 1 (4)

Reported allergy description

IgE-mediated reactiona . . . 7 (30) 7 (15) 11 (44)

Drug rash, eosinophilia, systemic symptoms/Stevens
Johnson syndrome/toxic epidermal necrolysis

. . . 0 0 1 (4)

Rash . . . 9 (40) 15 (32) 9 (36)

Other or Unknown . . . 7 (30) 25 (53) 4 (16)

Abbreviations: IgE, immunoglobulin E; IQR, interquartile range.
a Immunoglobulin E was classified as urticaria, bronchospasm, angioedema, or anaphylaxis.
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antibiotic therapy, stratified by report of beta-lactam allergy and
preferred/chosen therapy, are listed in Table 1. Additional char-
acteristics are listed in Table 2. Of 95 (19%) patients with re-
ported beta-lactam allergy, preferred therapy was a beta-
lactam agent in 72 (76%) cases and non–beta-lactam agents
in 23 (24%) cases. In the group of patients with reported
beta-lactam allergy, where beta-lactam was considered preferred
therapy, 47 (65%) received a beta-lactam agent, while 25 (35%)
received non–beta-lactam therapy. Less than half (48%) of pa-
tients who reported beta-lactam allergy and did not receive pre-
ferred beta-lactam therapy reported a history of a severe
reaction, which was significantly higher than in the group re-
porting beta-lactam allergy who received preferred beta-lactam
therapy (15%), P = .004.

Univariate and multivariable analyses are presented in
Table 3 and Supplementary Table 1. Patients with reported
beta-lactam allergy who did not receive preferred beta-
lactam therapy were more likely to have an adverse event
compared with those who did not report beta-lactam allergy
(unadjusted odds ratio [uOR], 3.43; 95% confidence interval
[CI], 1.48–7.96). This primary endpoint was driven largely
by increased rates of readmission and adverse reactions
(requiring discontinuation of therapy), which were both

significantly more frequent than in the group of patients
not reporting beta-lactam allergy. There were no significant
differences in mortality when compared with patients not re-
porting allergy.

After adjusting for potential confounders, multivariable lo-
gistic regression analysis confirmed that patients reporting
beta-lactam allergy who did not receive preferred beta-lactam
therapy were more likely to have an adverse outcome than
those patients not reporting beta-lactam allergy (aOR, 3.18;
95% CI, 1.28–7.89). There was no significant difference in ad-
verse outcomes detected between patients with reported beta-
lactam allergy who nonetheless received preferred beta-lactam
therapy and patients who did not report beta-lactam allergy
(aOR, 1.33; 95% CI, .62–2.87). In order to adjust for possible
confounding by a diagnosis of bacteremia without an identified
primary source, an unbalanced diagnosis across the groups
(Table 2), we performed an additional regression analysis by
adding this diagnosis to the existing logistic regression model,
which yielded no significant change in the results (Supplemen-
tary Table 1). Moreover, when restricting the study population
to either only those surviving to discharge or only those surviv-
ing to discharge or event, both analyses resulted in no signifi-
cant changes to the findings (Supplementary Table 1).

Table 2. Additional Characteristics of Patients Seen on the Infectious Diseases Consultation Services Stratified by Reported Beta-Lactam Allergy and
Preferred and Administered Treatments

Characteristic

No Reported History
of Beta-Lactam
Allergy (%)

Reported History of
Beta-Lactam Allergy Where
Preferred Therapy is Not a
Beta-Lactam Agent (%)

Reported History of Beta-Lactam Allergy
Where Preferred Therapy is a Beta-Lactam

Agent

Preferred Therapy
Received (%)

Preferred Therapy
Not Received (%)

Site of infection

Bacteremia without Primary source 59 (14) 4 (17) 14 (30) 4 (16)

Skin/soft tissue 54 (13) 3 (13) 7 (15) 5 (20)

Bone/joint 53 (13) 5 (22) 5 (11) 2 (8)

Gastrointestinal 60 (15) 5 (22) 5 (11) 4 (16)

Genitourinary 52 (13) 2 (9) 5 (11) 5 (20)

Neurologic 19 (5) 1 (4) 0 0

Cardiac 23 (6) 1 (4) 2 (4) 0

Pulmonary 56 (14) 2 (9) 8 (17) 4 (16)

Vascular 6 (1) 0 0 0

Multisystem 5 (1) 0 0 0

Other 25 (6) 0 1 (2) 1 (4)

Baseline creatinine (µmol/L)

Median 83 83 89 90

Interquartile range 59 85 66 117

Comorbidities

Diabetes mellitus 101 (25) 6 (26) 11 (23) 11 (44)

Congestive heart failure 37 (9) 4 (17) 4 (9) 25 (5)

Chronic lung disease 31 (8) 5 (22) 8 (17) 1 (4)

Prior myocardial infarction 66 (16) 5 (22) 11 (23) 12 (12)

Stroke/transient ischemic attack 43 (10) 5 (22) 7 (15) 2 (8)

Dementia 21 (5) 2 (9) 2 (4) 2 (4)

Cancer 150 (37) 8 (35) 10 (21) 8 (32)
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DISCUSSION

In this multicenter prospective cohort study of inpatients seen by
infectious diseases consultation services, reported beta-lactam al-
lergy was common and led to a significant proportion of patients
receiving alternative antimicrobial therapy. This avoidance of
preferred beta-lactam therapy was associated with increased ad-
verse outcomes, including readmission to the hospital and ad-
verse reactions that required discontinuation of therapy.

The impact of carrying a label of beta-lactam allergy has been
documented in prior retrospective studies. One single-center study
suggested increased mortality rates and intensive care admissions
among patients labelled as having a penicillin allergy [4]. Another
retrospective cohort study of 51 582 patients found that carrying a
label of penicillin allergy was associated with prolonged length of
stay, an increased rate of CDI, as well as acquisition of antibiotic-
resistant organisms, such as vancomycin-resistant enterococci and
methicillin-resistant Staphylococcus aureus [5].

In contrast, the prospective nature of our study allowed us to
determine the patient’s preferred therapy and best available al-
lergy history and to determine the impact of reported allergy on
clinical care decisions and outcomes. This analysis suggests
that increased adverse events among patients labelled with a
beta-lactam allergy may be a consequence of use of alternative
antibiotic therapy. In fact, those who received preferred beta-
lactam therapy despite reporting allergy had a similar risk of ad-
verse outcomes compared with patients not reporting allergy.

Interestingly, one prior study found no increase in the rates of

readmission among those reporting beta-lactam allergy [4],

possibly due to the inability to separate out the patients who re-

ceived preferred beta-lactam therapy despite their allergy label.

Of note, a previous study in a tertiary care center in Quebec,

Canada, noted that 61% of patients with a history of beta-lactam

allergy received beta-lactam therapy, similar to our findings;

however, it was not specified in the study whether they received

the specific preferred beta-lactam [14].
The increased readmissions noted among the patients

reporting beta-lactam allergy who did not receive preferred

beta-lactam therapy has at least 2 plausible explanations.

First, alternate therapies often represent inferior treatment to

beta-lactams. For example, vancomycin treatment for methicil-

lin-susceptible S. aureus bacteremia is associated with re-

crudescence of disease [3]. Second, adverse reactions to certain

non–beta-lactam drugs occur with higher frequency than reac-

tions to beta-lactam agents, which may also contribute to read-

mission during the course of treatment [15].
It is worth highlighting that the risk of antibiotic-related re-

actions that required discontinuation of therapy was higher

among all patients carrying a label of beta-lactam allergy, re-

gardless of whether or not they received preferred beta-lactam

therapy. This finding may be related to the underlying propen-

sity for multiple drug allergies in some patients [16]. It is pos-

sible that the preponderance of women who did not receive

Table 3. Comparison of Outcomes Including Readmission, Clostridium difficile Infection, Adverse Drug Reaction, Acute Kidney Injury, and Mortality
According to Reported Beta-Lactam Allergy and Treatment Administered

Outcome

No Reported
History of

Beta-Lactam
Allergy (%)

Reported History of
Beta-Lactam Allergy Where
Preferred Therapy is Not a
Beta-Lactam Agent (%)

Reported History of Beta-Lactam Allergy
Where Preferred Therapy is a Beta-Lactam

Agent

Preferred Therapy
Received (%)

Preferred Therapy
Not Received (%)

Primary Outcome

(readmission, CDI, drug reaction, or AKI) 67 (16) 5 (22) 10 (21) 10 (40)a

Secondary Outcome

Readmission 24 (6) 1 (4) 2 (4) 6 (24)a

CDI 18 (4) 1 (4) 0 0

Drug reaction 2 (0.5) 0 4 (9)a 2 (8)a

AKI 29 (7) 3 (13) 5 (11) 4 (16)

Mortality 55 (13) 1 (4) 10 (21) 2 (8)

Univariate analysis

Primary Outcome

(readmission, CDI, drug reaction, or AKI) . . . 1.43 (0.51–3.99) 1.39 (0.66–2.93) 3.43 (1.48–7.96)a

Multivariable analysisb

Primary Outcome

(readmission, CDI, drug reaction, or AKI) . . . 1.40 (0.49–4.01) 1.33 (0.62–2.87) 3.18 (1.28–7.89)a

No reported history of beta-lactam allergy is reference for univariate/multivariable odds ratios (ORs). Univariate/multivariable results expressed asORs and 95%confidence intervals in parentheses.

Abbreviations: AKI, acute kidney injury (RIFLE criteria) [13]; CDI, Clostridium difficile infection.
a Significant (P < .05) (in bold) compared with no history of reported beta-lactam allergy.
b Multivariable model adjusted for age, sex, teaching service, referring service, length of stay, duration of antibiotic therapy, Charlson comorbidity index [12], and immunocompromise
(Supplementary Table 1).
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preferred therapy could have been due to a higher prevalence
of multiple drug allergy syndrome in females [13]; however,
sex-based adjustment was performed in the analysis. Although
there were differences in the classes of antibiotics received
by patients reporting beta-lactam allergy, including agents
known to increase the development of CDI (fluoroquinolones
and clindamycin) [17], there was no difference in the incidence
of CDI, which may be related to sample size and to the
significant use of antibiotic therapy associated with CDI
(third-generation cephalosporins) in patients not reporting
beta-lactam allergy.

Recently, the Association of Medical Microbiology and Infec-
tious Diseases–Canada released its Choosing Wisely statements,
which included the declarative statement: “Don’t prescribe al-
ternate second-line antibiotics to patients reporting non-severe
reactions to penicillin when beta-lactams are the recommended
first-line therapy” [18]. In our study, the avoidance of beta-
lactam therapy in patients for whom beta-lactam therapy was
preferred occurred more frequently among patients with more
serious allergy histories, in keeping with an increased degree of
physician caution. Despite this, more than one-third of patients
who had a clinical indication for beta-lactam did not get pre-
ferred treatment even though over half of these had a history
of non-severe reactions. This finding suggests that there is
marked room for improvement in the prescribing of preferred
beta-lactam therapy in these patients. In this context, the Center
for Disease Control and Prevention recently published an edu-
cational fact sheet to raise awareness regarding the unnecessar-
ily broad-spectrum antibiotics prescribed for patients with
penicillin allergy [19].

Our study highlights the significant need to develop formal
models of care within infectious diseases practices in order to
objectively assess reported beta-lactam allergies and optimize
beta-lactam use among patients without IgE-mediated allergy
or other serious reactions. A recent quasi-experimental study
at a single hospital using a detailed allergy history suggested
that patients with reported allergies consisting of rashes (with-
out features of SJS/TEN or IgE-mediated events) could be safely
trialed on the preferred beta-lactam therapy if simple test dos-
ing was used [20]. Recently, beta-lactam skin testing has also
been proposed as an antibiotic stewardship activity to exclude
IgE-mediated allergies and promote the use of first-line beta-
lactam therapy in patients with reported allergy who test negative
[21, 22]. While penicillin skin testing has been shown to have a
negative predictive value of 97%–99% when used in the outpa-
tient setting, further research is needed to evaluate the perfor-
mance characteristics and feasibility of inpatient skin testing [1].

This study was designed and implemented by infectious dis-
eases trainees during the initial descriptive phase of a continu-
ous quality improvement course that was incorporated into
their training curriculum, which builds on a need to introduce
self-audit skills and practice improvement and resource

stewardship at the trainee level [23]. The participating residents
used a custom point-of-care data entry approach with mobile
and secure data entry. The advantage of this method is that it
allowed collection of the most accurate available allergy histories
and evaluation of the impact of these allergies at the point of
clinical decision-making. This work builds on the movement
of introducing continuous quality improvement into trainee
programs [23].

This study has several limitations. One limitation is the use of
a composite outcome, which was required to generate sufficient
power over the anticipated study period but which limited the
ability to analyze all of the outcomes individually. However, the
composite outcome is comprised of clinically relevant individ-
ual outcomes and reflects treatment-related adverse outcomes
as a whole. A second limitation is that the impact of reported
beta-lactam allergy among patients encountered by the infec-
tious diseases consultation services may be more significant
compared with other hospitalized patients. However, the prev-
alence of beta-lactam allergy as a whole in our sample is not
largely different than population estimates [24, 25] and suggests
this sample was not heavily biased to referral by allergy history
alone. Moreover, infectious diseases consultants are often con-
sulted for complex cases, illustrated by the prolonged length
of stay (10–15 days) compared with average ranges for the par-
ticipating hospitals (5–7 days), underscoring the importance of
optimizing antibiotic treatment in these patients. Lastly, due to
the nature of the outcome data abstraction, it was not possible to
blind abstractors to the exposure at the time of consultation and
initial data entry. However, during the double-abstraction
evaluation, the abstractors were blinded, and a high kappa
was still achieved, arguing against the presence of differential
misclassification.

Our multicenter prospective cohort study suggests that
avoidance of preferred beta-lactam therapy in patients who re-
port allergy is associated with an increased risk of adverse
events. Since more than half of patients who received alternate
therapy had nonsevere allergy histories, increasing beta-lac-
tam use in these patients may improve patient outcomes. De-
velopment of inpatient programs aimed at accurately
identifying beta-lactam allergies in order to safely promote
beta-lactam administration among those with reported allergy
is warranted.

Supplementary Data
Supplementary materials are available at http://cid.oxfordjournals.org.
Consisting of data provided by the author to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the author, so
questions or comments should be addressed to the author.
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