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Background.  Current guidelines recommend the use of parenteral vancomycin 
for children with acute hematogenous osteomyelitis and concurrent Staphylococcus 
aureus bacteremia (SAB) due to Methicillin-Resistant Staphylococcus aureus (MRSA), 
despite vancomycin’s slow bactericidal activity. This study explores the hidden costs of 
this approach.

Methods.  Children with AHO and concurrent SAB, treated from 2009 to 2018, 
who had received vancomycin at some point during their treatment course were stud-
ied. Data collected included antibiotic susceptibilities; duration of bacteremia, blood 
culture results, duration of vancomycin; number of dose/interval changes; vancomycin 
trough and creatinine levels; rate of achieving target trough; use of other nephrotoxic 
agents; occurrence of acute kidney injury (AKI); and length of stay.

Results.  130 children diagnosed with AHO and concurrent SAB received vanco-
mycin. Isolates were CR MSSA (3 or 2.3%), CR MRSA (5 or 3.8%), CS MSSA (35 or 
26.9%), and CS MRSA (87 or 66.9%). Mean LOS was 14.6 days. 1,312 blood cultures 
were obtained (503 positive cultures and 809 negative cultures). Bacteremia persisted 
an average of 3.6 days. Target trough level (15–20 µg/mL) was achieved in 65 children 
(50%) within an average of 3.4 days of initial dosing. Attempts to reach therapeutic 
levels were abandoned in 32 children (24.6%) as MSSA was isolated before the trough. 
There were 319 vancomycin dose and/or interval changes, 1,192 serum creatinine lev-
els, and 689 vancomycin trough levels obtained. Fourteen children (10.8%) experi-
enced AKI. Additional nephrotoxicity exposure included: NSAIDs (127), IV contrast 
(100), loop diuretics (37), and aminoglycosides (11).

Conclusion.  This study exposes and quantifies a substantial amount of resources 
devoted to dosing adjustments and serum level monitoring for vancomycin use in chil-
dren with AHO and concurrent SAB. The cost differential in comparison to that of 
newer antibiotic alternatives is undermined by the effort to attain therapeutic target 
levels, resolve bacteremia, and address episodic AKI. If vancomycin is utilized, a delib-
erate approach should be taken to minimize risk of toxicity, including AUC/MIC ratio 
calculation, as opposed to therapeutic level monitoring, and avoid the concurrent use 
of other nephrotoxic agents.
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Background.  Definitive therapy for osteomyelitis (OM) is thought to be superior 
to empiric antimicrobial therapy; however, identifying causative pathogens is difficult.

Methods.  This retrospective cohort study included patients treated with ei-
ther definitive or empiric antimicrobial therapy for OM at VA St. Louis HCS be-
tween 1 January 2010 and 1 January 2018. Definitive antibiotic therapy was defined 
as a regimen tailored to susceptibilities of an organism(s) cultured from bone or deep 
tissue. The primary outcome was treatment failure, defined as a need for unplanned 
surgical intervention or re-initiation of antibiotic therapy for OM of the same anatom-
ical site within 6-months after initial therapy was discontinued. Secondary outcomes 
included the incidence of acute kidney injury (AKI), Clostridium difficile-associated 
diarrhea (CDAD), and thrombocytopenia. Surgical intervention as part of initial 
therapy, presence of peripheral vascular disease (PVD), creatinine clearance < 50 mL/
minute at initiation of therapy, receiving antibiotics at an extended care facility, age > 
60 years, and receiving definitive antibiotics were included in a univariate analysis with 
variables with a P < 0.2 included in a multivariate logistic regression.

Results.  There were 301 patients included; 179 in the definitive therapy group and 
122 in the empiric therapy group. Baseline characteristics were similar among groups; 
however, more patients receiving definitive therapy had a bone biopsy compared with 
those treated with empiric therapy (58.1% (104/179) vs. 36.8% (45/122); P < 0.05). 
33 percent (60/179) of patient treated with definitive therapy failed compared with 
45% (55/122) treated with empiric therapy (P = 0.109). No significant differences were 
observed in secondary outcomes; however non-CDAD diarrhea occurred more in the 
empiric therapy group than definitive therapy group (3.9% (7/179) vs. 8.2% (10/122); P 
> 0.05). Receiving definitive therapy (OR 1.43, CI 0.89–2.313; P = 0.138) and presence 
of PVD (OR 1.34; CI 0.823–2.197; P = 0.238) were included in the multivariate logistic 
regression, but neither were independently associated with failure.

Conclusion.  Definitive antibiotic therapy was not associated with a significant 
decrease in treatment failure.
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Background.  Urinary tract infections (UTI) are common bacterial infections 
that may occur as a part of foodborne outbreaks. Salmonella, a less common cause 
of UTI, has been identified during foodborne outbreaks, but the epidemiology and 
pathogenesis are poorly understood.

Methods.  PulseNet, the United States national molecular subtyping network for 
foodborne disease surveillance, was used to identify Salmonella isolates associated 
with outbreaks from 2004 to 2013 containing at least one urine and one stool isolate 
in which the duration was ≤1 year and a food vehicle was suspected or confirmed. We 
standardized isolation dates across outbreaks by calculating the mean date for stool 
isolation within an outbreak and subtracting this from the date of each stool/urine 
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isolate in that outbreak. A linear-mixed model with random effect for stool/urine was 
used to estimate the difference in incubation periods between stool/urine isolates. We 
also surveyed patients from a 2012 Salmonella Cubana outbreak with many urinary 
isolates and associated with sprouts, to ask about diarrhea, UTI symptoms, diagnosis, 
and treatment. Descriptive statistics were calculated.

Results.  Urine isolates had later isolation dates than stool isolates for 102 of the 
110 outbreaks identified. The average difference between stool and urine isolates was 
10.6  days (95% CI: 6.0, 15.2). Seven women from the Salmonella Cubana outbreak 
were reached. All women were diagnosed with either a UTI (6/7 = 86%) and/or kidney 
infection (2/7 = 29%) and were treated with antibiotics (7/7 = 100%). All six women 
completing the survey reported multiple signs and/or symptoms including frequency, 
urgency, dysuria, and hematuria with only two women reporting diarrhea prior to UTI.

Conclusion.  Salmonella UTI seen during foodborne outbreaks are symptomatic 
foodborne infections not associated with diarrhea and appear to have a longer incubation 
period than Salmonella gastrointestinal (GI) illness. A 13- to 16-day incubation period for 
Salmonella UTI may be more appropriate, calculated by adding a 3- to 4-day GI illness in-
cubation period plus delay in obtaining a stool isolate. Foodborne UTI investigation may 
need to change as the current method of obtaining a food history for the 6–72 hours prior 
to illness does not accurately reflect the incubation period for Salmonella UTI.
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Background.  Providers use institutional recommendations, national guidelines, 
and antibiograms to decide on empiric antibiotics. As local antibiograms are most ef-
fective after organisms are known, we sought to use local microbiology and clinical 
data to develop predictive models for antibiotic coverage prior to identifying the or-
ganism. We focused on Gram-negative organisms as they are common urinary patho-
gens and are often the cause of sepsis originating in the urinary tract. As such, they are 
important to cover in hospitalized patients with urinary tract infections (UTI).

Methods.  Hospitalized patients, with a diagnosis of UTI and a positive urine cul-
ture in the first 48 hours were included. Gram-positive organisms, yeast, and cultures 
without susceptibilities were excluded. Unknown susceptibilities were filled in using 
expert-derived rules. Clinical information from electronic health record (EHR) data 
were extracted on each patient. Penalized logistic regression with 10-fold cross valid-
ation was used to develop final models for coverage for five antibiotics (cefazolin, cef-
triaxone, ciprofloxacin, cefepime, piperacillin–tazobactam). Final models were chosen 
based on their discrimination, calibration, and number of predictors, and then tested 
on a held-out validation dataset.

Results.  Included were 5,096 patients (80% training; 20% validation). Coverage 
ranged from 65% for cefazolin to 90% for cefepime. Positive blood cultures were present 
in 544 (11%) with 388 (71%), including a urinary pathogen. In the first 24 hours, 2329 
(46%) were hypotensive, 2179 (43%) had a respiratory rate > 22, 2049 (40%) had a WBC 
> 12, 1079 (21%) were febrile, and 584 (11%) required ICU care. Final model covariates 
included demographics, antibiotic exposure, prior resistant pathogens, and antibiotic 
allergies. The five predictive models had a point-estimate for the area under the ROC on 
the validation set that ranged from 0.70 for ciprofloxacin to 0.73 for ceftriaxone.

Conclusion.  In this cohort of moderate to high acuity hospitalized patients with 
Gram-negative urinary pathogens, we used EHR data to develop 5 models that predict 
antibiotic coverage which could be used to support empiric prescribing. These models 
performed well in a held-out validation set.
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Background.  In recent years, there has been an increasing incidence of com-
munity-acquired urinary tract infections (UTI) caused by extended-spectrum β-lacta-
mase (ESBL) producing Escherichia coli. However, the risk factors of ESBL-producing 
bacteria in community-acquired (CA)-UTI in children in the USA remain unclear.

Methods.  A retrospective case–control study of UTI due to CA-ESBL-producing 
E. coli during a 5-year period (2011–2016) was performed. Control cases of non-ES-
BL-producing E. coli UTI were matched by age, gender, and year of infection. Medical 

records were manually reviewed to collect data for potential risk factors for ESBL-
positive infection.

Results.  A total of 111 patients with ESBL-producing E coli UTI and 103 control 
patients were included. The proportion of ESBL-producing E coli UTI ranged from 7% 
to 15% per year. The median age was 4  years with female predominance (84%). The 
ESBL group was predominantly African American (32%) followed by patients of Middle 
Eastern (ME) ethnic background (31%). Risk factors by univariate analysis were vesi-
coureteral reflux (VUR): (20.9 ESBL group vs. 6% controls; P = 0.002), prior antibiotic 
usage in the previous 3 months (including β-lactams), prior UTI (last 3 months), recent 
hospitalization (last 3 months) and ME ethnic background. However, multivariate ana-
lysis showed that only prior antibiotic usage (P = 0.001) and ME ethnic background (P 
< 0.001) remained statistically significant. 18% (11/60) of patients exposed to prior anti-
biotic use in the ESBL group were on long-term antibiotic prophylaxis for VUR.

Conclusion.  Risk factors for CA-ESBL-producing E coli UTI in children were: (1) 
antibiotic usage within the previous 3 months and (2) ME background. Prior antibiotic 
usage as a risk factor reinforces the need for judicious use of antibiotics. The high per-
centage of patients in this group (18%) receiving long-term antibiotic prophylaxis for VUR 
warrants further study as this practice may increase the prevalence of ESBL-producing 
infections in a population at high risk for UTI. The increased risk among children of ME 
ethnic background warrants further study to evaluate possible additional associated risk 
factors such as recent international travel or contact with international travelers.


