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Background. There is limited data to guide the use of oral (PO) antibiotics for the 
treatment of Gram-negative (GN) bloodstream infection (BSI). The objective of this 
study was to describe the characteristics and outcomes at a large academic medical center.

Methods. Retrospective observational cohort of adult patients (age ≥18 years) with 
at least one blood culture positive for aerobic Gram-negative organism(s) treated with 
antibiotic therapy (IV or oral [PO]) at University of Medical Center from November 
2015 to May 2017. Oral antibiotics were described based on bioavailability. The primary 
outcome of interest was 30-day infection-related readmission. Secondary objectives 
included evaluation of patient characteristics associated with PO antibiotic use.

Results. During the defined study period 310 patients met inclusion; 113 (36.5%) 
were switched to PO antibiotic therapy for the treatment of GN BSI within a median of 
5 (IQR 3–11) days. Oral antibiotics were initiated at discharge for 50 (44%) of patients 
switched. Patients switched to PO were less likely to have has a stay in the ICU (24.8% 
vs. 47.7%, P < 0.0001) and were less likely to have an ID consult (57.5% vs. 71.1%, 
P = 0.034). There was no difference in median Charlson Comorbidity Score (2, IQR 
0–4). The most common sources of infection among those switched to PO agents 
were urinary (50, 44.2%) and intra-abdominal (25, 22.1%). The majority of patients 
were placed on a PO agent with high bioavailability (61, 54%), which included levo-
floxacin and moxifloxacin. There was a slightly higher proportion of use of high (vs. 
low) bioavailable antibiotics in patients with ID consult compared with those without 
(59% vs. 41%, P = 0.053). PO antibiotics were more frequently prescribed for patients 
discharged home (78, 69%) compared with patients discharged to Rehab/Short-term 
facility (28, 24.8%). Thirty-day hospital readmission was more common among the 
patients treated with PO antibiotics (18.6 vs. 8.1%, P  =  0.006); however, ID-related 
readmission was rare (0.9% vs. 1%, P = 0.91).

Conclusion. Urinary and intra-abdominal sources and home discharge were 
common among those with PO antibiotic use. ID-related outcomes were similar 
among those treated with IV vs. PO agents. More research is necessary to determine 
optimal time to PO antibiotic switch.
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Background. Carbapenem-resistant Enterobacteriaceae (CRE) that are resistant 
only to one carbapenem have been reported, but the frequency of discordance between 
ertapenem and imipenem/meropenem is not known for Enterobacter species. We 
investigated the occurrence of discordant carbapenem susceptibilities in Enterobacter 
species bacteremia and the potential association with increased mortality.

Methods. We examined all cases of Enterobacter species bacteremia from January 
2012 to December 2016 at the Michael E. DeBakey VA Medical Center in Houston, 
Texas, USA. Clinical and microbiological data were independently extracted by two 
investigators. Antibiotic susceptibility testing results were interpreted according to 
current CLSI breakpoints.

Results. We found 14/67 (20.9%) isolates had discordance between ertapenem 
and imipenem susceptibilities. Eight isolates were ertapenem susceptible/imipenem 
nonsusceptible and six isolates were ertapenem nonsusceptible/imipenem susceptible 
(table). Bacteremia cleared in 94.5% (52/55) of all patients who had follow-up cultures, 
including infection by all (13/13) isolates with discordant carbapenem susceptibilities 
tested. Thirty-day mortality was statistically higher in infection by isolates with dis-
cordant carbapenem susceptibilities than by isolates that were susceptible to all tested 
carbapenems (10% vs. 36%; P = 0.03, Fisher’s exact test). In-hospital mortality was 
also higher in the discordant cohort as well (12% vs. 36%; P = 0.04, Fisher’s exact test). 
Acute severity of illness at bacteremia onset did not differ between the groups (median 
Pitt bacteremia score 2 vs. 3; P = 0.11, Wilcoxon rank-sum test).

Conclusion. Bacteremia by Enterobacter species with discordant ertapenem and 
imipenem/meropenem susceptibilities is a relevant clinical issue, occurring in 20.9% 
of Enterobacter species bacteremias at our institution, and the discordance is associated 
with increased mortality. Whether such species can be safely treated with one carbap-
enem but not another is worth further investigation.

Ertapenem MIC (μg/mL) Imipenem MIC (μg/mL) Number of Isolates

≤0.5 (S) 2 (I) 8
1 (I) ≤1 (S) 2
2 (R) ≤1(S) 2
2 (R) 0.5 (S) 1
4 (R) ≤1(S) 1

MIC: minimum inhibitory concentration; S: susceptible; I: intermediate; R: 
resistant;
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Background. Achieving appropriate therapy for BSI caused by Gram-negative 
rods (GNR) is challenging. The availability of AST results allows de-escalation from 
broad- to narrow-spectrum agents. De-escalation is a goal of antimicrobial steward-
ship (AS). Through the analysis of inpatient BL antibiotic regimens in a nationwide 
cohort of patients with Escherichia coli and Klebsiella pneumoniae BSI, we compared 
the relative spectrum of empiric and definitive treatments to AST results and identified 
opportunities for de-escalation.

Methods. Using a cohort of patients hospitalized within VHA, we identified 
patients with a blood culture positive for E. coli or K. pneumoniae between 2006 and 
2015. We analyzed the subset of patients receiving inpatient BLs before and after Gram 
stain (GS) and AST results. BLs were grouped into five tiers of increasing spectrum, 
both with and without a requirement for anaerobic activity (Figure 1). Tiers of BLs 
across the treatment periods were summarized and compared with the lowest-spec-
trum tier with an active agent. Rates of inactive, optimal, and overly broad BL therapy 
were summarized by organism and treatment period.

Results. Of 36,531 BSI identified, we analyzed a subset of 10,825 (7,100 E. coli, 
3,725 K. pneumoniae) that met our inclusion criteria (Figure 2). The use of inactive 
BL agents decreased across time, falling from 11% in early empiric to 4.5% in defini-
tive treatments. The proportion of patients receiving the narrowest available effective 
BL therapy (“optimal” therapy) increased from 5% to 8% after GS results and to 14% 
after AST results (Figure 3). De-escalation to optimal therapy after AST results was 
observed in only 7% of opportunities. If anaerobic activity was required, a smaller pro-
portion of cases would be considered overtreated in the empiric periods (45–46%), but 
de-escalation after AST results was observed in only 10% of these cases.

Conclusion. Changes in BL agents across treatment periods reflect an escal-
ation to active treatment, but the absence of de-escalation after AST results was avail-
able. This was true both with and without considering a need for anaerobic activity. 
Expansion of this analysis to include additional classes such as fluoroquinolones may 
reveal opportunities for AS and de-escalation to optimal therapy in the treatment of 
E. coli and K. pneumoniae BSI.


