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In clinical scenario surveys, inpatient providers were more
likely to report continuing inappropriate (odds ratio, 2.02 [95%
confidence interval, 1.35-3.03]; P < .001) or broad-spectrum
(1.8 [1.27-2.56]; P = .001) antibiotic therapy when initiated
by emergency department providers, than to change to appro-
priate or narrow-spectrum therapy, respectively. Antibiotic in-
ertia could represent a significant antibiotic stewardship target.
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Observational data demonstrates improved survival with ap-
propriate antibiotics given early in sepsis [1]. This has led to
widespread adoption of aggressive, early, empiric broad-
spectrum antibiotic administration as a mainstay of early man-
agement in patients with sepsis [1]. The impact that emergency
department (ED) antibiotic selection has on inpatient providers
is unknown, and patients started on broad-spectrum therapy
may continue it as they move along the care continuum. This
therapeutic inertia, as described in chronic condition man-
agement in outpatient settings, refers to the failure to advance
or deintensify therapy as appropriate [2]. Within the realm of
antimicrobial therapy, we postulate that providers may be reluc-
tant to change antimicrobial therapy chosen by a previous team
earlier in a patient’s hospital course, a similar concept we call
antibiotic inertia [3, 4].

We explored the impact of ED antibiotic decision making on
subsequent provider choice using clinical scenario surveys. Our
primary outcome was to identify the rate of agreement between
ED and inpatient providers on antibiotic selection and continu-
ation after therapy was selected in the ED.
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METHODS

This institutional review board-approved study adheres to
methodological guidelines for survey studies [5]. We chose 4
infectious syndromes (pneumonia, skin and soft-tissue infec-
tion, urinary tract infection, and sepsis) owing to the existence
of distinct diagnostic criteria, common ED presentation, and
clear indications for broad- or narrow-spectrum empiric cov-
erage in current guidelines. Each syndrome was described in
2 cases; one where broad-spectrum antibiotics would be ap-
propriate per guidelines and another where narrow-spectrum
would be appropriate. (see Supplementary Materials for survey
and antibiotic list).

Providers were asked to select their empiric antibiotic(s) of
choice for each scenario from a list of 26 commonly prescribed
antibiotics. Broad-spectrum antibiotics included selection of
coverage for methicillin-resistant Staphylococcus aureus or
B-lactam antibiotics that cover Pseudomonas aeruginosa. These
included vancomycin, daptomycin, linezolid, piperacillin-
tazobactam, cefepime, and meropenem. Ertapenem was
considered a narrow-spectrum antibiotic, given the lack of
Pseudomonas coverage. Narrow-spectrum antibiotics were any
other option for each scenario.

The survey was administered over 4 weeks with Qualtrics
software May 2020 (Qualtrics, Provo, UT), Qualtrics website:
https://www.qualtrics.com/blog/citing-qualtrics/.
were contacted by e-mail with an individualized link to the

Providers

survey. We surveyed only licensed emergency medicine, pul-
monary critical care, and internal medicine physicians and ad-
vanced practice providers at a quaternary medical center. These
providers are the most likely to routinely care for patients with
these infections at our institution.

Phase 1 of the survey was administered to ED providers.
Based on simple majority for appropriate and inappropriate
antibiotics for each scenario, the ED antibiotic choices were in-
corporated into phase 2. To examine the impact of both appro-
priate and inappropriate ED antibiotic selection on downstream
decision making in phase 2, we created two phase 2 options.
Each contained the same 8 clinical scenarios as phase 1 but al-
ternated the ED-selected antibiotic to have 50% appropriate and
50% inappropriate (Supplementary Figure 1 and Supplementary
Table 1). The standard for the appropriate antibiotic options
were dictated by clinical practice guidelines for each disease
state. The primary end point was the rate of continued inappro-
priate prescribing by inpatient providers. Secondary end points
included the rate of appropriate or broad-spectrum prescribing
compared between ED and inpatient providers and the rate of
inappropriate or broad-spectrum antibiotic continuation based
on provider specialty.
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We conservatively estimated a 30% response rate from each
provider group, and we anticipated that 42 responses in each
group being compared would provide 80% power to see a differ-
ence in inappropriate prescribing between 18% and 28%. Group
comparisons for individual survey items were performed using
Pearson X2 test. Group comparisons using multiple survey items
at the same time were performed using logistic regression with
generalized estimating equations, with inpatient provider as a
cluster. All tests were 2 sided, and differences were considered
statistically significant at P < .05.

RESULTS

Phase 1 was distributed to 62 ED providers, with a 32.7% re-
sponse rate. Phase 2 option A was distributed to 67 internal
medicine and 28 intensive care unit (ICU) providers, while
option B was distributed to 68 internal medicine and 29 ICU
providers with a 24% response rate. ED providers had a me-
dian of 9 years in practice (interquartile range, 4.8-13.5 years);
phase 2A providers, a median of 5.1 years (3.4-18.6 years);
and phase 2B providers, a median of 7.1 years (3.1-14.6 years).
Full response rates for all survey phases are displayed in
Supplementary Table 2.

Overall, ED providers selected broad-spectrum anti-
biotics when narrow-spectrum were appropriate in 40% of
scenarios, and they selected narrow-spectrum antibiotics when
broad-spectrum were appropriate in 35.7% of scenarios. In the
narrow-spectrum sepsis scenario, the majority of ED providers
selected broad-spectrum antibiotics. The provider responses to
phase 1 are in Supplementary Table 3.

When the inappropriate category was presented, inpatient
providers were more likely to continue inappropriate therapy
(oddsratio [OR].2.02 [95% confidence interval (CI): 1.35-3.03];
P <.001) than if the appropriate category was presented (Figure
1). This difference was statistically significant for internal medi-
cine providers (OR, 2.44 [95% CI: 1.52-3.89]; P < .001), but not
for ICU providers (1.21 [.58-2.50]; P = .61). When assessing
the impact of the ED selection of narrow-spectrum antibiotic

therapy (whether or not it was the appropriate treatment), in-
patient providers chose broad-spectrum therapy 43.8% of the
time. If the ED selected broad-spectrum antibiotic therapy, the
inpatient providers chose broad-spectrum therapy in 58.5% of
cases (OR, 1.8 [95% CI: 1.27-2.56]; P = .001). Rates of appro-
priate antimicrobial selection by inpatient providers based on
the scenario and options presented as the ED choice are dis-
played in Supplementary Table 4.

DISCUSSION

We demonstrated that when presented with the inappropriate
antibiotic selection by ED providers, inpatient providers will
empirically continue an inappropriate selection in 38.5% of
cases, >2-fold higher odds than if presented with an appro-
priate selection. Furthermore, if broad-spectrum antibiotics
were started in the ED, whether or not appropriate, inpatient
providers continued them in 58.5% of cases, including 20.1% of
cases where inpatient providers should have de-escalated. We
propose that these findings are due in part to antibiotic inertia,
a specific type of cognitive bias with origins in anchoring, di-
agnostic momentum, and prescribing etiquette. Antibiotic in-
ertia is a hidden challenge to antimicrobial stewardship efforts
that presents itself as patients transition between care teams and
levels of care during hospital admission. With identification
and understanding of this prescribing behavior, it may be pos-
sible to develop stewardship interventions targeting inpatient
transitions of care.

Cognitive biases in medicine have been well described as a
contributing factor to medical errors [6]. They have also been
reported in errors in infectious disease diagnosis, though
minimal data has assessed their impact on treatment selec-
tion [7]. The ED is particularly vulnerable to errors owing to
time-pressured decision making, lack of complete information,
frequent interruptions, and the need for accurate and timely di-
agnosis [8, 9]. Overdiagnosis and overtreatment can be harmful,
both in placing patients at risk for unnecessary interventions
and in attributable cost of unnecessary care [9]. In addition, in
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Figure 1.

OR 2.44 (1.52, 3.89), p< 0.001
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Impact of inappropriate emergency department (ED) selection on empiric provider choice. The odds of inpatient providers selecting inappropriate therapy when

selected by ED providers are presented for all inpatient providers (/eft), internal medicine providers only (middle), and intensive care unit (ICU) providers only (right). Odds

ratios (ORs) are shown with 95% confidence intervals.
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an interview-based study of antibiotic decision making on ward
rounds, inpatient providers discussed a reluctance to alter the
antibiotic plans started first by the ED [4]. Specific reasons for
this reluctance were not clarified further [4].

The 2018 recommendation to administer broad-spectrum
antibiotic therapy to patients within 1 hour of sepsis recogni-
tion led to concern for overuse of antibiotics, with as many as
32.7% of antibiotic prescriptions in the ED being inappropriate
[10]. Antibiotic inertia could affect extended durations of these
inappropriate initial therapies beyond the ED phase of care.

The impact of ED prescribing on inpatient selection is not
well described. We sought to capture inpatient provider beha-
vior as if providers were receiving each patient on transfer from
the ED. It is known that 60%-70% of empiric broad-spectrum
antibiotics in the ICU are continued even when there is no ev-
idence of resistant organisms [11]. A more recent article pub-
lished in 2021 found that 55% of antimicrobial use in hospitals
was considered inappropriate, though considerations for the
underlying driving pressure of prescribing were not part of the
investigation [12].

Our data represent hypothesis generation for a significant
antimicrobial stewardship target. Based on our estimation that
38.5% of inappropriate ED prescribing is continued, the impact
of antibiotic inertia on prescribing trends could be significant
and widespread. Further investigation into this phenomenon
and potential solutions is needed, including validation of our
findings with assessment of antibiotics prescribed in a real-
world setting and a provider-facing intervention to interrupt
this tendency.

Limitations of this study include the single-center design and
low response rate; while we met our conservative calculation
for statistical power, this represented only 30% of our inpatient
providers. The practice setting is a quaternary academic med-
ical center, and prescribing patterns observed may not reflect
those seen in other settings. In addition, this study is unlikely
to reflect the practice for patients with an unclear or mixed in-
fection source.

In summary, we found that inpatient providers appeared
to exhibit antibiotic inertia (ie, the tendency to continue anti-
biotics selected in the ED even when inappropriate). This is a
preliminary study and further validation of this concept should
be conducted based on actual prescribing patterns of similar pa-
tient populations.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases on-
line. Consisting of data provided by the authors to benefit the reader, the

posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the corre-
sponding author.
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