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claims with a nationwide survey of hospital antibiotic susceptibility reports. Antibiotic 
consumption was summarized in individual states and hospital-referral regions (HRRs) 
using traditional, aggregate consumption or by metrics that account for the concentra-
tion of consumption in a few individuals (Gini coefficient). The consumption–resist-
ance relationships for 17 organism–drug combinations were simultaneously evaluated 
(Spearman’s rho; linear models predicting resistance from aggregate consumption and 
Gini coefficient) and corrected for multiple-hypothesis testing (Benjamini–Hochberg).

Results. We identified a significant correlation between aggregate consumption 
of an antibiotic and an organism’s reported resistance to that antibiotic in only a few 
cases: quinolones and E. coli (Spearman’s rho = 0.65, adjusted P < 10−4) and E. cloacae 
(rho = 0.50, adjusted P = 0.006). In other cases, notably E. coli with trimethoprim–
sulfamethoxazole, the distribution of antibiotic consumption among consumers has 
a marginal relationship with antibiotic resistance (−1.0  p.p. resistance per p.p. Gini 
coefficient of consumption among consumers, unadjusted P < 0.001).

Conclusion. There is a clear correlation between aggregate consumption of an anti-
biotic and resistance of an organism to that antibiotic in only a few cases, suggesting that 
antibiotic steward efforts might maximize their effectiveness by focusing on particular 
organisms, drugs, and consumer groups rather than overall, aggregate consumption.
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Background. Antibiotic use is a well-known risk factor for acquisition of drug-re-
sistant bacteria and community antibiotic prescribing can drive high rates of resistance 
within the hospital setting. Owing to concerns over increasing fluoroquinolone (FQ) 
resistance among Gram-negative organisms at UAB Hospital, our stewardship pro-
gram implemented a pre-authorization policy. The goal of this study was to assess the 
relationship between hospital fluoroquinolone use and antibiotic resistance.

Methods. In 2006, the inpatient formulary was consolidated to only ciprofloxacin 
and moxifloxacin with implementation of guidelines for use to limit inpatient prescrib-
ing. Any use outside of these guidelines required approval from an infectious diseases 
physician. Organism-specific data were obtained from the clinical microbiology data-
base and FQ use was obtained from the hospital database. Correlations were calculated 
using Pearson’s coefficient.

Results. From 1998 to 2004, FQ use peaked at 173 days of therapy (DOT)/1,000 
patient-days, but has remained below 60 DOT/1,000 patient-days since restriction 
implementation (Figure 1). FQ susceptibility was documented for five common Gram-
negative isolates, P.  aeruginosa, Acinetobacter spp., Enterobacter cloacae, E.  coli, and 
K. pneumoniae, over an 18-year period (1998–2016). Common hospital acquired path-
ogens, including Pseudomonas aeruginosa, Acinetobacter spp. and Enterobacter cloacae 
improved in their susceptibilities to fluoroquinolones. Acinetobacter went from 35% to 
over 50% susceptible in the preceding 10 years after the policy. Pseudomonas improved 
from 50% susceptible to over 70% and Enterobacter improved from less than 50% to 
over 90% susceptible. Interestingly this improvement was not seen for E. coli which 
continued to show a decline in susceptibility from over 90% to near 60% in 2016.

Conclusion. In a large academic hospital setting, FQ susceptibility for common 
hospital-acquired GNRS improved significantly with the introduction of a restricted 
use program. A continued decline in E. coli FQ susceptibility suggests resistance rates 
may be driven by outpatient and community antibiotic use and thus, outpatient stew-
ardship programs are necessary to prevent further spread of FQ resistance.
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Background. In-hospital antimicrobial durations capture only a portion of total 
antimicrobial exposures attributable to that inpatient stay. Review of electronic dis-
charge prescriptions could allow stewards to identify excessive prescribing durations.
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Methods. We performed a retrospective review of inpatient and discharge anti-
microbial prescribing at three hospitals from April to September 2016 using two data 
sources: electronic medication administrations and electronic prescription orders 
at discharge. Antimicrobial agents from the National Healthcare Safety Network 
Antimicrobial Use (NHSN AU) module were included. Durations were calculated 
for admissions in which patients received at least one dose of an antimicrobial agent 
on inpatient units. Intended post-discharge durations were captured in days dur-
ation fields or calculated from sig and quantity fields of discharge prescriptions. 
Post-discharge days and inpatient days were summed to calculate the total duration 
of therapy resulting from the admission. Descriptive statistics were used to describe 
inpatient, post-discharge, and total durations.

Results. Among 45,693 inpatient admissions, NHSN AU antimicrobials were given 
during 23,447 inpatient admissions (51%) and in electronic discharge prescriptions for 
7,442 admissions (16%). Median total duration was 4 days (IQR 2–11) among all patients 
who received antimicrobials and 12 (IQR 9–17) among those who received discharge 
prescriptions. Common post-discharge durations were 5, 7, and 10  days (Figure  1). 
Post-discharge days accounted for 40% (78,195/196,792) of the total days of antimicro-
bial therapy. The most common discharge agents were ciprofloxacin (14%), amoxicillin/
clavulanate (11%), and levofloxacin (8%). Most discharge prescriptions originated from 
medical (37.1%), surgical (15.6%), and hematology/oncology wards (14.5%).

Conclusion. Post-discharge days accounted for 40% of antimicrobial days related 
to inpatient admissions. Common post-discharge durations suggested clinicians were 
not counting inpatient days when completing discharge orders. Post-discharge days 
were feasibly captured through electronic prescribing records and could aid in target-
ing stewardship interventions at transitions of care.
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Background. Empiric antibiotic (abx) therapy is often not readdressed after clin-
ical progress becomes apparent and the results of diagnostic studies become available. 
We sought to evaluate whether an antibiotic time out (ATO) by front-line clinicians 
after 3–5 days of abx therapy could lead to a reduction in unnecessary abx use.

Methods. A quasi-experimental study to evaluate the impact of an ATO on 
decreasing abx use was performed over a 6-month base period and 9-month inter-
vention period in 11 units across 6 hospitals in the greater Maryland region was 
conducted. Patients who received abx for at least 3 calendar days were eligible for 
study inclusion. Outcomes included days of abx therapy (DOT) per admission to 
cohort as well as percent of patients with a change in abx regimen on day 3–5 
and appropriateness of abx regimens on days 3–5. Appropriateness of abx therapy 
was adjudicated by infectious diseases (ID) clinicians using prespecified criteria. 
Regression analysis was used to compare outcomes between the base and inter-
vention periods.

Results. A total of 3,448 abx courses were reviewed, including 1,541 during the base 
and 1,907 during the intervention period. Overall DOT per cohort admission was similar 
between the two periods (12.7 vs. 12.2 hospital DOT per admission in the base and inter-
vention periods, respectively, and was not statistically significant after controlling for unit 
and season (P = 0.18). After adjusting for season, unit, ID consultation, and comorbidities, 
there was a 36% increase in the odds of changing or discontinuing abx on days 3–5 in the 
intervention period compared with the base period (48% vs. 54%, P < 0.05). Similarly, 
there was an 89% increase in the odds of receiving an appropriate abx regimen on days 3–5 
in the intervention period compared with the base period (53% vs. 68%, P < 0.01). There 
was no difference in the rate of Clostridium difficile lab-events in the two study periods.

Conclusion. In this multicenter study, we found that performance of an ATO 
by front-line providers was effective at improving the appropriateness of abx ther-
apy 3–5 days after initiation, but did not change the amount of abx use, suggesting 
that additional interventions, perhaps later during hospitalization or at discharge, are 
needed to impact duration of abx therapy.
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Background. Antimicrobial stewardship programs (ASP) are crucial to improv-
ing patient outcomes and decreasing resistance, but the effectiveness and the presence 
of ASP in low-income countries, like Nepal, are unknown. Nepal has no formal ASP 
efforts or antimicrobial regulations, which has lead to an increased prevalence of resist-
ance in the community. We developed and implemented an educational ASP training 
program to identify areas for ASP in two community hospitals in Kathmandu. With 
a multidisciplinary team of clinicians and Nepal stakeholders, we developed an ASP 
toolkit aimed to improve patient outcomes through antimicrobial optimization.

Methods. A 1-day conference on ASP and resistance was held at a community hospi-
tal in Kathmandu, with subsequent field observations, microbiologic hospital surveillance, 
and 2,016 antibiogram review. Eleven physician champions (PC) from the two hospitals 
were selected for formal ASP instruction. ASP protocols were developed with stakeholders 
and included (i) empiric and definitive antibiotic selection recommendations, (ii) renal 
dose-adjustment guidelines, (iii) evidence-based duration of therapy recommendations, 
and (iv) an intravenous-to-oral antimicrobial conversion policy. Two days of fieldwork 
and stakeholder feedback occurred. A post-test PC evaluation was performed with the 
intent to gather feedback for implementation of a post-prescription review and feedback 
(PPRF) system incorporating AMS protocols related to antimicrobial optimization.

Results. The most prevalent infectious organism isolated was Escherichia coli 
(51%). Most E. coli isolates were commonly resistant to first-line or broad-spectrum 
antibiotics: 49% ceftriaxone, 46% ciprofloxacin, 22% piperacillin/tazobactam, and 32% 
meropenem. The overall PC response to ASP toolkit was positive: 73% of PC felt the 
guidelines would be useful in making decisions about antimicrobials. Cost and avail-
ability of antimicrobials were identified as barriers to successful implementation.

Conclusion. Development of a simple ASP toolkit can be an effective means 
to bring awareness appropriate antimicrobial use, and may be extrapolated to other 
low-income countries. Stakeholder buy-in is necessary for a successful international 
interventional program.
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Background. Antimicrobial resistant infections are an emerging global pub-
lic health crisis. Antibiotic use is the largest modifiable risk factor for antimicrobial 
resistance. Greater than 90% of antibiotic use in Canada occurs outside of the hospital 
setting; however, there is a lack of data describing the patterns of community antibiotic 
use. Our objective was to describe outpatient antibiotic prescriptions for all of Ontario, 


