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Abstract
Introduction: The sustainability of an optimized inpatient antimicrobial stewardship program (ASP) will
rely on understanding the choices made by providers when choosing empiric broad-spectrum antibiotic
therapy (BST). We assessed historical patterns of piperacillin-tazobactam (PT) usage and sought to
determine the attitudes and perceptions among medical residents (MRs) that resulted in empiric BSTusage.
Methods:
Prior to our ASP (7/08 -6/09), hospitalized pts on PT were identified at our 120-bed
teaching-hospital. A retrospective chart review was conducted.. PT usage was inappropriate in
hemodynamically stable patients without HA-infections or risk factors to predispose them to CAinfections with Pseudomonas. Based on historical usage patterns we formulated focus group
discussions with MRs(PGY1-3) Transcripts were coded for qualitative analysis (Atlas TI) and recurrent
themes were identified.
Results: 335 patients received ≥1 dose of PT out of 3,834 admissions. Among the 8,086 PT doses were
administered, empiric PT was given in 47% (158/335), with majority located on 67% (104/158) medicine
wards. The length of treatment course was correlated with length of stay (0.41 p<0.001). In 90%
(142/158) providers had cultures at PT initiation; 62% (88/142) had positive cultures, Presence of
positive culture did not alter the decision to de-escalate(65%vs 60% p=0.49). In 75% (118/158) empiricPT use was inappropriate. Misuse of PT was most common in CAP cellulitis and CA-UTIs. MRs
interviewed (n=31) were drawn from 4 academic programs in DC . Recurrent themes in BST usage
included lack of awareness about the negative consequences of BST, a mistaken belief in complete
empiric coverage, a lack of understanding about what constitutes HAP and an immunocompromised
patient, overestimation of the consequences of using inappropriately narrow antibiotic coverage, and a
desire to protect oneself in the event that the patient should decompensate.
Discussion: The prescribing habits of physicians are primarily formed during residency. Historical
review revealed frequent, prolonged and often inappropriate BST. MRs were comfortable with BST,
and they routinely inflated the consequences of using more narrow regimens and misconstrued the
indications for empiric use. Medical education is vital for creating an effective ASP.

BACKGROUND
Nosocomial multidrug resistance among gram-negative bacteria is an increasingly common problem.
Rates of partial and total resistance in gram-negative bacteria are rising. Infections caused by these
resistant organisms have been linked to increased morbidity, mortality and cost of health care. Previous
exposure to broad-spectrum antibiotics is a major independent risk factor for subsequent infection with
highly resistant bacteria, consequently indiscriminant use of antibiotics in hospitals and communities
has led to increased rates of these organisms.
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RESULTS SUMMARY and CONCLUSIONS
We reviewed a historical period of one year and found 335 individual hospitalized patients were
prescribed PT. Cultures were drawn in nearly all patients at initiation (90%, 142/158) with most
returning a positive result (62%, 88/142). Nearly half the PT use (47%, 158/335) was provided for
empiric therapy. In the majority of cases (75%, 118/158) we considered the empiric BST choice by the
inpatient teams to be in excess of the indication provided by clinical history and presentation of the
patient. Among the clinical situations where empiric PT was provided, a broad range of infectious and
non-infectious indications were used by housestaff and broad-spectrum anti-Pseudomonal coverage
unwarranted to the clinical data was not uncommon (Figure 1). This data was then used to inform the
focus-group discussions and clinical cases.

Piperacillin-tazobactam (8,086
doses) prescirbed to 335 patients

158/355 (47%) prescriptions written
as empiric therapy

Residency Training Level
Figure 1. Diagnostic uncertainty and infectious sites associated with the initiation of empiric piperacillintazobactam (PT). The category of other-infectious includes presentation with sepsis, leukocytosis without
sepsis, bacteremia and fever. Diagnostic uncertainly leading to initiation of PT and diagnoses included:
nausea/emesis, lung cancer, GI bleed, HHS, ventricular tachycardia, COPD exacerbations, sarcoid lung disease,
seizure, DTs, dehydration, volume overload, funguria, pulmonary infarction, hematemesis, hypoglycemia,
hypothermia, delirium, acute respiratory failure and others.
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• “…the less you know about the patient more inclined you are to want to cover broadly, so nightfloat would if someone became
febrile overnight or becomes toxic or for whatever reason they are more inclined to start something broader.” PGY-1
• “…like I said because the way I look at it is that is like the medical aspect of it, the risk aspect of it if this patient crashes and dies
there is a pin point risk on me for example he has a community acquired by and if I over killing with vancomycin and Zosyn it’s not
a pin point risk it’s more like a population risk.” PGY-3
• “Uh, I mean I don’t consider that guidelines always apply if you don’t have a good source. …I don’t use guidelines, I kind of go for
the broader coverage” –PGY-2
Theme:
• “Well and if it’s standard of care because everyone does it and then you don’t practice that way. You know then you are setting
Resident perception yourself up for that one patient who decompensates and doesn’t survive and then there is a law suit and then the lady or her
husband says ”my gosh everybody else treats this differently, why didn’t you?” -PGY-1

of risk

Theme:

METHODS

Role of

All focus groups were recorded on an audio-MP3 player and transcribed. Transcripts were coded and
analyzed for qualitative analysis (Atlas TI); recurrent themes were assessed and achievement of
thematic saturation was considered, after each session.

Table 1. Medical residents (n=48) consented
to participate in focus-groups to discuss antibiotic choices.
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We hypothesize that resident’s prescribing behaviors for broad spectrum antibiotics (BST) are motivated
by factors other than deficiencies in their knowledge base alone. We theorize that antibiotic coverage is
often broadened above what is expected due to emotional factors and the prescriber’s perception of
risk.

We then conducted focus groups with voluntary participation of Internal Medicine Residents (PGY 1-3)
either on rotation in the general medicine wards or on elective at the DCVAMC from four Internal
Medicine (IM) programs in the DC area. The PDs from each institution provided support for the project
and informed consent was obtained from volunteers. All research was approved by the DCVAMC
Institutional Review Board and the Research and Development Committee.

BST in excess of need
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Infectious disease professionals are advocating for more careful and prudent use of antibiotics through
antibiotic stewardship programs (ASPs). The success of ASPs has been inconsistent due to multiple
challenges. Antibiotic prescription is a complex behavior that involves both the individual prescriber’s
knowledge base and biases, and broader cultural determinants. In order to create a successful ASP , it
will be necessary to explore the specific behavioral and cultural causes of antibiotic over-utilization.

Prior to initiation of our ASP, we reviewed historical usage of BST. Between July 2008-June 2009
hospitalized patients who received at least one day of piperacillin-tazobactam (PT) were identified by
pharmacy Bar-Code Medication Administration records. The historic empiric use of broad-spectrum
anti-Pseudomonal antibiotic was subsequently reviewed for appropriateness to the clinical situation
and presentation. The criteria to support warranted empiric-PT if: 1)patient was hemodynamically
unstable with hospital-acquired infection or 2) if they had documented risk factor/s to predispose
them to community-acquired infections with Pseudomonas.

BST appropriate to need

• “…as a resident, I am usually doing more of the admitting because I am overnight and I usually choose the empiric antibiotic
coverage, and my attending, I am usually able to justify my choice to my attending, most of the time my attending does not switch
it…” –PGY-2
• “…also as a resident or an intern if you are doing an overnight shift there is the fear of getting asked by the attending the next day
“why didn’t you broaden it or why didn’t you narrow it”. There is always that fear and not wanting to get reprimanded…” –PGY-3
• “…you could use ceftriaxone and azithro but because um they’re in the ICU and the intensivists like very broad [antibiotics] we use
vanc, zosyn azithro, um so defiantly felt the pressure to do that because when I made the decision to not do that I was told to
broaden it the morning after.” –PGY-1
• “it is not so much me being uncomfortable with it as my attending being uncomfortable with not treating a patient with
asymptomatic found to have pyuria” PGY-3

Hierarchy

118/158 (75%) the decision to initiate
empiric-PT was considered in excess
of the indication provided by clinical
history availalbe

Between February, 2013 and September, 2013 we held one-hour focus groups with IM residents
(n=48), see Table 1.
• Historical data had demonstrated diagnostic uncertainly was common with empiric BST. Prescribers
were more often than not choosing to initiate empiric BST regardless of the documented clinical
data to support its need.
• The historical PT-usage data was useful in creating relatable scenarios for the mock cases used
during group discussions.
• The adjudication of empiric PT provided insight that allowed the group facilitator to explore
causative explanations from participants furthering discussions of emotional non-educational based
biases with greater ease.
• We found seven sessions provided thematic saturation. IM residents at all stages of training were
willing to volunteer and were active discussants in a focus-group setting.
• Themes recurrent in the discussions were qualitatively analyzed, themes of note:
The Perception of Patient Risk
When asked in what situations residents would use BST two recurrent themes were uncertainty
of the patient’s diagnosis and a “sick” patient. In case scenarios where they should opt for nonBST empiric coverage, residents routinely generate risk to warrant their choice
The Overestimation of BST Benefit/s
Residents routinely believed there were dire consequences for initiating coverage that was too
narrow. Despite good knowledge basis and recognition of guidelines to assist in choice, BST felt
“safe” to them.
The Role of Hierarchy
Hospital residents nearly always choose initial antibiotic prescriptions. The residents believed
their choices were frequently continued and often not amended or altered by senior-level
prescribers (antibiotics and non-antibiotic medications)
Use of BST by providers in inpatient settings is common to many clinical centers. We found the risk
tolerance, deference to hierarchy as well as knowledge deficits surrounding the risks and benefits of
BST all have the potential to effect antibiotic prescribing habits of medical housestaff and, in turn, lead
to excessively broad empiric usage of antibiotics. Our findings suggest the initiation of empiric BST is
influenced by more than knowledge provided by traditional medical didactic-based education or by
published guidelines. Effective hospital-based ASP design should include educational programs design
to address diagnostic uncertainty and explore the behavioral and cultural determinants of prescribing
behavior.
Knowledge Deficits

Theme:
Overestimation
of BST Benefits

• “I don’t know I kind of just feel like it’s kind of safe, like you don’t have to usually I mean it’s like one of the ones I put on
immediately.” -PGY-1, [asked why she frequently uses PT]
• “It happened to me… we had a patient with a UTI. He had been in the hospital a lot and he was a heme-onc patient and because
of his previous hospitalizations he had a UTI that had an ESBL that was resistant to Zosyn and he had been on Zosyn and he got
really sick for awhile and when this speciation came back and then we found out he had a ESBL Klebsiella and we had to start him
on I think it was uh imipenem.” –PGY-1
• “….they are trying to play it safe with the patient so you want to cover everything in case they have something, a bacteria that is
really bad.” PGY-2
• “Had two cases…came in with UTIs, signs of urosepsis with resistant bugs one resistant to piperacillin-tazobactam and one
resistant to ceftriaxone and I was nightfloat on one and got better and we gave him gent and he got better and the other we
extended him to meropenem and he got better” –PGY-1

Figure 2. (above) Qualitative analysis of deidentified transcripts was completed after thematic saturation and revealed several recurrent themes in the discussions.

Cultural/Behavioral
Factors

• Overestimation
of the benefits of
BST
• Underestimation
of the the
negative
consequences of
BST

• Hierarchy
• Risk perception
and tolerance of
risk by resident
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Use of BST
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