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Background.  Extended-spectrum β-lactamase-producing Enterobacteriaceae 
(ESBL-PE) were described first in relation to hospital-acquired infections. However, 
infections by these organisms acquired in the community have become a public health 
problem. There are no well-known risk factors for acquisition of these bacteria in 
the community. Surface waters and sanitation conditions may serve as reservoir and 
transmission.

Methods. We conducted a retrospective study over 12 months of patients who had 
positive cultures with ESBL-PE in our laboratory. We excluded patients with hospital-
ization in the previous 3 months, those in skilled nursing facilities, and those whose 
culture was taken 3 or more days after hospitalization. Geographic Information System 
analysis was performed based on patient’s residence, population, and sewer overflow 
public data.

Results.  Among 485 patients with cultures positive for ESBL-PE in 2018, 64 were 
included in the study. Mean age was 54, and 68.7% were females. Organisms isolated 
were E. coli (78.2%) and K. pneumoniae ESBL (21.8%). These were isolated from urine 
47 (73.4%), blood 5 (7.8%), abscess 6 (9.3%), ulcers 5 (7.8%), and sputum 1 (1.5%). 
Antibiotic exposure in the preceding 3  months was noted in 12 patients (18.7%). 
Spatial distribution of patients in the community was not random based on nearest 
neighbor analysis (Z score  =  −2.6). Kernel density estimation showed clustering of 
cases. Infection rates were calculated per census tracts. There was poor correlation be-
tween infection rate and mean family income (R2 = 0.18, P = 0.017). Analysis of Kernel 
density estimations showed that sewer overflow distribution explained over 50% of the 
variance of distribution of cases with ESBL-PE (R2 = 0.51, P < 0.001).

Conclusion.  Patients presenting with infections due to ESBL-PE acquired in the 
community did not have a random spatial distribution. Other factors besides prior 
antibiotic use and financial status should be investigated. Proximity to sanitary sewer 
overflows may be a contributing factor. Location of residence within a community may 
aid in identifying patients at risk for acquisition of ESBL-PE.
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Background.  Among hospitalized patients, underlying variation in gut micro-
biota may confer differential risk for gut MDRO acquisition.

Methods. Rectal swab samples were collected from patients ≤2 days of MICU ad-
mission and then daily in the 27-bed MICU of an acute care hospital in Chicago, IL 
over 1 year. Patients were screened for MDRO colonization by selective culture (see 
Figure 1 for MDRO types); those with ≥2 swabs and MICU stays ≥3 days were stud-
ied. Bacterial 16S rRNA gene amplicon sequences were used for microbiota analysis. 
Medical records were reviewed.

Results.  In preliminary analysis, 2,480 samples were collected from 627 patients 
who acquired 170 MDROs (Figure 1). Debilitation, co-morbidities, and certain med-
ical devices were associated with MDRO acquisition, though admission MDRO status 
was not (table). While no interactions were detected between admission MDRO status 
and clinical predictors of MDRO acquisition, there were significant differences in gut 
microbiota composition at the time of MICU admission between patients colonized 
with an MDRO on admission and those not colonized (P < 0.001, using analysis of 
molecular variance (AMOVA) on distances). Therefore, we stratified our analysis by 
admission MDRO colonization status. For patients MDRO-colonized at admission, 
there were no significant differences in microbiota of patients who later did or did not 
acquire a new MDRO (AMOVA P-value = 0.32). For patients not MDRO-colonized 
on admission, there was a significant difference in microbiota of patients who later 
acquired an MDRO and those who did not (AMOVA P-value: 0.026). Differentially 
abundant operational taxonomic units (OTUs, based on 3% sequence difference) 
included OTUs classified as Anaerococcus and as other Clostridiales (higher in 
patients who remained uncolonized) and as Enterococcus (higher in patients who 
acquired an MDRO) (Figure 2). Diversity was also higher in patients who remained 
uncolonized (Wilcoxon test P-value: 0.035) (Figure 3).

Conclusion.  Among patients not already colonized with an MDRO on admis-
sion, we identified gut microbiota differences associated with MDRO acquisition that 
could help explain patient-level variation in MDRO colonization resistance.
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Background.  Difficult-to-treat resistance (DTR) is a metric for clinically relevant 
“pan-resistance” to available high-efficacy, low-toxicity antibiotic treatment options at 
any given time. Previous DTR prevalence estimates in Gram-negative (GN) blood-
stream isolates from 2009 to 2014 have ranged between 1 and 1.5%. We sought to es-
timate the national burden of DTR GN isolates and more recent trends by region, site, 
and species.

Methods. Clinical cultures with GN isolates were identified from inpatient encoun-
ters in hospitals reporting at least one culture with susceptibility testing for a given 
month to Premier Healthcare Database or Cerner Health Facts Database from 2012 
to 2017. DTR was defined as intermediate susceptibility or resistance to all tested 
carbapenems, other β-lactams, and fluoroquinolones, but not including agents intro-
duced 2014 onwards. For each year, a raking procedure generated weights to extrapo-
late the sample estimate to match American Hospital Association distributions based 
on US census division, hospital bed capacity, teaching status, and urban designation. 
A weighted means survey procedure was used to extrapolate the sample estimate to ob-
tain national DTR burden. Trends in DTR incidence were examined by using weighted 
multivariable logistic regression.

Results.  Extrapolating from a 373-hospital sample, the estimated 2017 US in-
patient burden of DTR isolates was 3,315 (1.3%) among sterile-site and 31,509 (1.7%) 
among all cultures, ranging from 0.5% to 3.3% in Mountain and New England regions 
respectively. P. aeruginosa was the most common species overall (37%), while A. bau-
mannii was most common among sterile sites (31%). Between 2012 and 2017, there 
was no annual percent change in DTR incidence for sterile sites [OR 0.99 (0.93, 1.06)] 
but for all cultures it decreased 4.1% annually [OR 0.95 (0.91, 0.99)], including 9% an-
nually for A. baumannii [OR 0.905 (0.860, 0.953)] and K. pneumonia [OR 0.903 (0.824, 
0.991)], respectively.

Conclusion.  The US inpatient burden of GN isolates displaying DTR is rela-
tively low, varies by region, and has remained stable or declined slightly in recent years. 
Periodic inclusion of emerging antibiotics in the DTR classification will allow for a 
dynamic index between resistance and available agents.


