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Background. Staphylococcus aureus treatment guidelines are being revised to 
include proposed quality measures for evaluation of patients with S. aureus bacteremia 
(SAB) (e.g., infectious disease [ID] consultation, echocardiogram, and documenting 
clearance of bacteremia). We describe current management practices of SAB to iden-
tify opportunities for quality improvement.

Methods. We conducted a pilot assessment of SAB cases reported to CDC’s 
Emerging Infections Program active, laboratory- and population-based surveillance 
from 24 hospitals in four states during 1–2  months in 2017 or 2018. An SAB case 
was the isolation of S. aureus from a blood culture among adults (≥18 years) in the 
catchment area. We collected clinical and demographic information and performed a 
descriptive analysis of management of SAB cases.

Results. Among 109 SAB cases identified, 50 (46%) were methicillin-resistant 
S. aureus (MRSA). While hospitalized, 87 (80%) patients were evaluated by ID con-
sultation, 90 (83%) underwent an echocardiogram (26 were transesophageal), and 
92 (84%) had documented clearance of bacteremia. During the hospitalization, 15 
(14%) died and 12 (11%) left against medical advice (AMA). Of those who survived 
and did not leave AMA, median duration of hospitalization after initial culture was 
10.5 days (interquartile range 7–18). In total, 10 survivors (9% of cases) completed at 
least 2 weeks of antibiotics while hospitalized, and 65 (60% of cases) were discharged 
on antibiotic therapy. Among the 25 MRSA patients discharged on antibiotics, com-
mon treatments were vancomycin (64%), daptomycin (8%), ceftaroline (8%), and 
linezolid (4%). Among the 40 methicillin-susceptible SAB patients discharged on 
antibiotics, cefazolin (56%), ceftriaxone (13%), cefepime (5%), linezolid (5%), naf-
cillin (3%), and vancomycin (3%) were most common. The remainder of outpatient 
treatments included oral β-lactams, clindamycin, doxycycline, levofloxacin, and 
erythromycin.

Conclusion. Overall, the majority of patients with SAB underwent evaluation 
according to the proposed quality measures and received therapy with targeted 
anti-staphylococcal agents, although opportunities to optimize treatment remain. 
Hospitalized patients who leave AMA represent a particular challenge for effective 
SAB therapy.
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Background. Recurrent Staphylococcus aureus bacteremia (Re-SAB) occurs in 
2–17% of patients with SAB within 3–12 months after resolution of the first episode. 
The risk factors for Re-SAB are incompletely understood.

Methods. Re-SAB was defined as a second episode of SAB after the resolution 
of the first episode occurring at least 14 days from the date of the last positive blood 
culture of the first episode. Using the SAB Group Prospective Cohort Study (SABG-
PCS) data between January 2008 and May 2015, patients with Re-SAB were selected 
and compared with those without it. Pulsed-field gel electrophoresis (PFGE) was done 
for the clinical isolates from the Re-SAB group, and spa typing was for those from 
both groups. Baseline sera from patients with Re-SAB and age/race/gender matched 
(1:1) control subjects with SAB but without Recurrence underwent Luminex multiplex 
cytokine array.

Results. Seventy patients experienced Re-SAB (9.3%) and 686 SAB patients did 
not. In the Re-SAB group, 156 episodes of SAB were observed. Median time to Re-SAB 
was 147.5d (IQR, 76–358). Among 65 PFGE-analyzed pairs of isolates from the first 
and the subsequent episodes, the time to Re-SAB of <300 days was more commonly 
found in the PFGE-identical pairs than in the PFGE-different pairs (75.6% vs. 33.8%, 
P = 0.001). In the comparison of clinical factors between 56 Re-SAB patients with 
available data and 686 without Re-SAB, African American race, dialysis dependence, 
the presence of foreign body, persistent bacteremia, metastatic abscess formation, and 
methicillin-resistant S.  aureus (MRSA) were more frequently observed in patients 
with Re-SAB. In a multivariate analysis to identify risk factors for Re-SAB, African 
American race, dialysis dependence, metastatic abscess formation, and MRSA were 
independent risk factors. The distribution of spa types between the two group was pre-
sented in Figure 1.

Conclusion. Re-SAB involves a combination of multiple factors of host, microbe, 
and treatment. Further laboratory investigation for any determinants in host and 
microbe is required.
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Background. Methicillin-resistant Staphylococcus aureus bloodstream infection 
(MRSA BSI) is associated with high morbidity and mortality. The prediction of out-
comes may have a profound impact on clinical decision making and risk stratification. 
The Acute Physiology and Chronic Health Evaluation (APACHE) II Score and the Pitt 
Bacteremia Score (PBS) have been repeatedly described as independent predictors of 
mortality in MRSA BSI. The APACHE II is complex to calculate and many of the varia-
bles may not be pertinent to MRSA BSI. The PBS is a simple score using readily assess-
able variables. The comparative predictive performance of the two models in MRSA 
BSI has not been evaluated.

Methods. Retrospective, observational, singe-center cohort study in adults 
with MRSA BSI between 2008 and 2018. Patients who did not receive active ther-
apy ≤72 hours of index culture were excluded. APACHE II and PBS were calculated 
using the worst physiological values recorded ≤24 hours of blood culture collection. 
Discriminatory ability for 30-day mortality was assessed using the c-statistic and was 
compared using the Hanley and McNeil method. The best cut-off point in each scoring 
system was determined using the Youden Index (J).

Results. A  total of 455 patients were included. The median (IQR) PBS and 
APACHE II were 2 (0, 3) and 18 (11, 23), respectively. All-cause 30-day mortality was 
16.3%. The c-statistic (95% CI) for the APACHE II vs. PBS in the overall cohort and 
stratified by ICU status were: 0.813 (0.763, 0.863) vs. 0.717 (0.653, 0.782), P = 0.0035; 
ICU 0.729 (0.610, 0.848) vs. 0.570 (0.442, 0.699), P = 0.026; and non-ICU 0.821 (0.761, 
0.881) vs. 0.700 (0.614, 0.786),P = 0.0046, respectively. The APACHE II with the max-
imum J value was 21; sensitivity, specificity, positive predictive value (PPV), and neg-
ative predictive value (NPV) for 30-day mortality were 81.08%, 72.97%, 36.81%, and 
95.21%, respectively. The PBS with the maximum J value was 3; sensitivity, specificity, 
PPV, and NPV were 66.22%, 72.18%, 31.61%, and 91.67%, respectively.

Conclusion. The APACHE II was superior to the PBS in predicting 30-mortality 
in patients with MRSA BSI in the overall cohort and stratified by ICU status at BSI 
onset. Future research to develop a more practical scoring model with high discrim-
inatory power is needed.
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Background. Vancomycin has historically been the mainstay of therapy for MRSA 
bacteremia, but severe infections due to vancomycin-intermediate Staphylococcus aur-
eus have emerged. In vitro studies have shown that the combination of a β-lactam 
antibiotic, such as ceftaroline with daptomycin, was synergistic against MRSA. The 
purpose of this study was to compare outcomes in patients who received daptomycin 
and ceftaroline in combination vs. vancomycin for the treatment of MRSA bacteremia.

Methods. This was a retrospective exploratory cohort study approved by the insti-
tutional review board at Cooper University Hospital. Patients were included if they 
received daptomycin/ceftaroline (cases) or vancomycin (controls) for the treatment of 
MRSA bacteremia between November 2010 and March 2017. Cases were matched 1:1 
with controls based on source of MRSA bacteremia, age within 10  years, and renal 
function. The primary endpoint was clinical cure, defined as the improvement of 
signs and symptoms of bacteremia. Secondary endpoints included microbiologic cure, 
time to sterilization of blood cultures, duration of hospital stay, overall mortality, and 
MRSA-related mortality.

Results. Forty-one cases were included. There was no statistical difference 
between the two groups in microbiologic cure, time to sterilization of blood cultures, 
overall mortality, or MRSA-related mortality. There were no significant differences 
between patients in each group including in those with ICU admissions and who 
required vasopressors. Cases were significantly more likely to have hardware compared 
with the control group (43.9% vs. 12.2%; P = 0.0014). Clinical cure was achieved in 
27 patients (65.9%) in the case group and 26 patients (63.4%) in the control group 
(P = 0.8173). Patients in the case group had a statistically longer mean hospital dur-
ation (29 days vs. 21 days, respectively, P = 0.0206) and more secondary complications 
such as bone infection (P = 0.0076).

Conclusion. Time to sterilization of blood cultures and overall mortality were 
similar in both groups. Patients in the combination group had longer hospital stays 
compared with vancomycin monotherapy. Daptomycin/ceftaroline combination ther-
apy is an option for complicated MRSA bacteremia. Larger studies should be con-
ducted to further evaluate this combination.
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Background. Bloodstream infection is associated with 12% to 32% mortality. 
The FilmArray® BCID panel is a multiplex polymerase chain reaction assay (PCR) 
that can rapidly identify the most common bacterial pathogens in the blood and three 
antimicrobial resistance genes. In April 2015, Abbott Northwestern Hospital (ANW) 
implemented the multiplex PCR panel and a pharmacist-driven process to assist with 
antibiotic tailoring. In August 2017, a standardized algorithm was approved providing 
first-line and second-line antimicrobial options for each microbial pathogen included 
in the multiplex PCR panel. The objective of this study was to compare the time from 
the multiplex PCR panel result to final appropriate antibiotic therapy (as defined by 
the standardized algorithm or when clinical decision was indicated) between pre- and 
post-algorithm implementation in hospitalized patients with bacteremia.

Methods. Retrospective chart review was performed in 93 randomly selected 
adult patients with ≥1 positive blood culture in November 2016–February 2017 
(pre-algorithm) vs. 93 patients in November 2017–February 2018 (post-algorithm) 
at ANW.

Results. The two groups did not differ significantly in terms of age (average 
~60 years), sex (45% female), intensive care unit admission on day 1 of bacteremia 
(~41%), infectious diseases (ID) consult within 72 hours of bacteremia (average 72%), 
bacteremia source, or etiologic bacteria. The median time to final appropriate antibiotic 
therapy in response to the multiplex PCR result was 19 hours (interquartile range, IQR 
4–38 hours) pre-algorithm and 18 hours (IQR 4–31 hours) post-algorithm (P = 0.34).

Conclusion. The median time from the multiplex PCR result to final appropriate 
antibiotic therapy was ~19 hours pre- and post-algorithm. Previous studies showed a 
median of 21 hours to first appropriate de-escalation. Therefore, ANW performs very 

well in de-escalating antimicrobial therapy promptly. However, most of the rapid-
ity in antibiotic change was driven by ID providers, who treated >70% of patients. 
Opportunities for improvement exist for non-ID providers in tailoring antimicrobial 
therapy and for pharmacists in engaging and providing recommendations in a timely 
manner.
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Background. Daptomycin-β-lactam (DAP-BL) combinations demonstrate in 
vitro synergy against MRSA; however, the clinical efficacy of combo is limited. Our 
objective was to compare the outcomes of patients with persistent MRSA bacteremia 
treated with DAP-BL combinations.

Methods. Retrospective, cohort study of hospitalized patients receiving DAP 
with ceftaroline (CPT) or oxacillin (OXA) between March 2012 and February 2018. 
Patients with persistent MRSA bacteremia despite ≥4 days of vancomycin therapy were 
included. Clinical success was defined as resolution of signs and symptoms of infec-
tion, microbiological eradication and in hospital survival.

Results. Thirty-two patients included. Forty-four percent were male, median age 
was 61 (range: 26–78), and the median Charlson score was 2 (range: 0–11). Sixteen 
percent were IVDU. Sources of bacteremia included endocarditis (31%), bone/joint 
(31%), skin soft tissue (28%), and catheter (25%); 53% had more than one source. At 
the onset of combo therapy, median Pitt Bacteremia score was 1 (0–7). ID was con-
sulted in all patients. Twenty-three and nine patients received DAP in combo with CPT 
or OXA, respectively. Baseline demographics, underlying disease, and clinical char-
acteristics were comparable between groups. Patients receiving DAP-CPT had higher 
median Pitt Bacteremia scores (2 vs. 1; P = 0.04) and shorter median durations of prior 
vancomycin (8 vs. 10 days; P = 0.02) than did patients receiving DAP-OXA. Source 
control was pursued equally between groups. Median time to clearance of bacteremia 
following combo therapy was 3 (0–24) vs. 2 (−1–16) days in the DAP-CPT and DAP-
OXA groups, respectively (P = 0.45). Corresponding rates of clinical success (43% vs. 
56%) and microbiologic eradication (78% for both) did not vary between groups (fig-
ure). In hospital mortality occurred in 39% of patients receiving DAP-CPT and 0% of 
patients receiving DAP-OXA (P = 0.03). Adverse events occurred in 35% and 44% of 
patients, respectively.

Conclusion. We have demonstrated high rates of microbiologic eradication and 
reasonable clinical success rates with DAP-BL combination therapy. Patients receiving 
DAP-CPT had higher severity of illness at baseline, which paralleled with higher mor-
tality. These data provide compelling evidence for future studies designed to determine 
the optimal BL in combination with DAP for persistent MRSA bacteremia.
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Background. Staphylococcus aureus bacteremia (SAB) is associated with high 
morbidity and mortality. Appropriate management involves repeat blood cultures, 
echocardiography, drug selection/route, and duration of therapy. Multiple studies have 
demonstrated improved outcomes in patients who are managed by infectious disease 
(ID) physicians compared with non-ID physicians; however, not all sites have access 
to an ID provider. To improve management of SAB, a checklist was developed and 
approved for use in a large healthcare system in August 2015.


