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BACKGROUND: Bacteremia and sepsis are on the rise, and evidence to support specific drugs for
treatment is lacking. This study compared patient mortality and hospital readmission for patients
with bacteremia and/or sepsis who received ceftaroline or daptomycin therapy as first-line.
METHODS: We conducted a retrospective, cohort, comparative-effectiveness study of adults (age
18+), admitted to hospitals in the United States Veterans Health Care System, with bacteremia
and/or sepsis, between October 1, 2010 and September 30, 2014, and who received ceftaroline or
daptomycin as first-line therapy within 14-days of admission. Patients who received both study
drugs were excluded. Chi-square, Fischerʼs exact, and Wilcoxon Rank Sum tests were used to
compare baseline characteristics. Multivariable logistic regression models were used to compare
patient outcomes. Model covariates were those factors with p-values < 0.05.
RESULTS: A total of 409 patients were included (ceftaroline = 67 and daptomycin = 342).
Ceftaroline patients were older, more likely to be Black, had higher Charlson comorbidity scores,
and were more likely to have a history of diabetes with complications. Median (25th – 75th
percentile) time from hospital admission to study drug initiation was 1 (0-1) day for ceftaroline and
1 (1-3) day for daptomycin. Crude mortality rates for ceftaroline and daptomycin were: 30-day (3%
vs. 9%, p=0.1), 60-day (6% vs. 12%, p=0.2), and 90-day (7% vs. 15%, p=0.1). Hospital readmission
rates were: 30-day (25% vs. 37%, p=0.06), 60-day (27% vs. 44%, p=0.008), and 90-day (28% vs.
46%, p=0.01). In multivariate models with all divergent baseline characteristics included as
covariates, patients treated with ceftaroline were less likely than those treated with daptomycin to
experience (OR, 95% CI): 30-day hospital readmission (0.54, 0.29-0.98), 60-day hospital
readmission (0.42, 0.23-0.76), 90-day hospital readmission (0.42, 0.23-0.75), 30-day mortality (0.23,
0.04-0.82), 60-day mortality (0.34, 0.10-0.93), and 90-day mortality (0.34, 0.11-0.86)
CONCLUSIONS: This study demonstrates that, in this patient population, ceftaroline was more
consistently associated with lower hospital readmission rates, patient mortality, and hospital length
of stay for all time points evaluated, as compared to daptomycin, when both were used individually
as first-line therapy for the treatment of bacteremia and/or sepsis. Prospective investigations in
larger, more generalized cohorts are needed to confirm or refute these findings.
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ABSTRACT

DATA SOURCE
• Veterans Health Administration (VHA) electronic medical record (EMR) system
• Includes administrative, clinical, laboratory, and pharmacy data
• All eligible patient records were evaluated for study inclusion

Figure 1. Adjusted hospital mortality and readmission rates for patients receiving first-line ceftaroline
and daptomycin.
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Empiric treatment depends on a variety of elements, including patient risk
factors, severity of illness, source of infection, and suspected pathogen, among
others. There is little data that supports the best empiric and specific treatment
regimen. Broad, initial empiric coverage is often required, with narrowing of the
regimen upon return of cultures and susceptibilities.
Ceftaroline and daptomycin remain potential agents in the treatment of
infections caused by MRSA and other hospital- and community-acquired
pathogens including Staphylococcus and Streptococcus species. These two
agents provide great gram-positive coverage; however, comparative
effectiveness has not been evaluated.

OBJECTIVE
To compare the effect of ceftaroline and daptomycin for the treatment of
bacteremia and/or sepsis on 30-, 60-, and 90-day hospital readmission and
mortality in patients receiving these agents as first-line antimicrobial therapy.
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Figure 2. Unadjusted mortality for patients receiving first-line ceftaroline and daptomycin.
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• Black patients were more highly represented in the daptomycin treatment arm,
potentially leading to inappropriate generalizations for this patient population.
• Patients were largely similar, yet patients in the ceftaroline treatment arm had
a higher baseline Charlson combined age-comorbidity index, indicating greater
potential mortality related to underlying disease.
• Lower mortality would have been expected in the daptomycin treatment
arm, yet was found in the ceftaroline treatment arm.
• The number of patients in each treatment arm were not equivalent
(ceftaroline=67; daptomycin=342).
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ANALYSIS

Bacteremia and sepsis infections continue to be a leading cause of mortality
due to infections, especially in patients with underlying comorbidities; acute
infections worsen pre-existing conditions or could lead to the development of
new conditions. Severe sepsis is the most common cause of death among
critically-ill patients in non-coronary intensive care units (ICU).

• The VHA population is 99% male. By nature of the patient population served
by the VHA, males were more likely to be included in the study and may not
represent the outcomes observed in female patients.
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BACKGROUND

• The VHA EMR system provides a comprehensive source for evaluating patient
mortality even when it occurs outside of the hospital and includes medical and
clinic visits, pharmacy records, and administrative data.

60-day hospital mortality

12%

STRENGTHS & LIMITATIONS
• The VHA is the largest integrated health care system in the United States,
operating facilities in all 50 states. This study is larger than previous studies on
this topic.
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STUDY DESIGN
• Retrospective, cohort, comparative-effectiveness
• The study took place between October 1, 2010 and September 30, 2014.
• Variables determined prior to study initiation included:
• Patient characteristics (age, race, Hispanic ethnicity, comorbidities, prior
medications, concomitant medications)
• Treatment setting (clinic, hospital ward, intensive care unit [ICU])
• Ceftaroline & daptomycin use (line of therapy, dose, duration, indication)
• Treatment outcomes (length of stay, patient mortality, readmission)
• International Classification of Diseases, 9th Revision, Clinical Modification
(ICD-9 CM) and Clinical Classifications Software (CSS) codes were utilized to
evaluate patient comorbidities.
DATA COLLECTION AND DEFINITIONS
• Inclusion criteria:
• Patients age 18+ treated with ceftaroline or daptomycin as first-line
therapy for bacteremia and/or sepsis within the Veteran Affairs Health Care
System
• Exclusion criteria:
• Patients who received both study drugs
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• Drug selection varies by many factors. Prescribing patterns and drug
availability likely impacted drug selection.
FUTURE DIRECTIONS
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STATISTICAL SOFTWARE
JMP Pro 12.1.0 (SAS Corp)
BASELINE CHARACTERISTICS
Patient characteristics were
selected a priori. Patient
comorbidities were identified
through ICD-9 CM and CSS
codes included in the patientʼs
medical record.
BIVARIABLE ANALYSES
Two-way statistical tests were
used to compare baseline
characteristics of patients in
each treatment arm.
Tests used included:
• Chi-square
• Fisherʼs exact
• Studentʼs t-test
• Wilcoxon rank sum
MULTIVARIABLE MODELS
Odds ratios and confidence
intervals were reported for each
variable in the multivariable
model.
Baseline characteristics
considered to be statistically
significant (p < 0.05) were
selected as covariates.

Table 1. Baseline characteristic groups by treatment
(ceftaroline vs. daptomycin)
Variables
Age (years), median (IQR)
Male, %
Married, %
Race & Ethnicity, %
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other, non-Hispanic
Missing
Charlson Age Score, median (IQR)

Comorbidities, %
Congestive heart failure
COPD
Cerebrovascular disease
Dementia
Diabetes (complications)
Diabetes (no complications)
Hemi/paraplegia
HIV
AIDS
Liver (mild)
Liver (mod/severe; cirrhosis)
Cancer
Leukemia
Metastatic cancer
Myocardial infarction
Peptic ulcer disease
Peripheral vascular disease
Renal disease
Rheumatic disease
Dyslipidemia
Hypertension
Hemodialysis
Prior hospitalization (past 90 d)
Prior antibiotics (past 90 d)
ICU
Weight (lbs), median (IQR)

Ceftaroline Daptomycin
n = 67
n = 342
63 (59-71)
60 (55-68)
96%
95%
49%
46%
68%
19%
9%
4%
0%
6 (4-9)
33%
36%
21%
1%
30%
58%
1%
0%
1%
3%
7%
24%
6%
4%
9%
3%
25%
34%
4%
55%
82%
3%
31%
66%
22%
202
(164-251)

59%
30%
7%
2%
2%
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25%
15%
2%
19%
46%
6%
1%
1%
6%
8%
16%
3%
3%
10%
4%
20%
34%
2%
46%
73%
4%
31%
61%
29%
200
(169-240)
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30-day
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P-Value
0.0158
1
0.6177
0.1595
0.0265
0.6864
0.2242
0.3634
0.0093
0.0994
0.0784
0.2603
1
0.0468
0.0789
0.1482
1
0.5932
0.5498
1
0.1533
0.2838
0.7104
0.7467
1
0.3487
0.9852
0.1696
0.1499
0.1077
1
0.955
0.4524
0.2857
0.832

Figure 3. Unadjusted hospital readmission rates for patients receiving first-line ceftaroline and
daptomycin.
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Future studies are needed in large, diverse patient populations, including a
greater proportion of female patients and patients from different ethnic
backgrounds. A randomized controlled trial, by nature of study design, is more
appropriate at evaluating clinical utility and patient outcomes related to
medications in the treatment of various disease states.
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Figure 4. Unadjusted hospital length of stay (in days) for patients receiving first-line ceftaroline and
daptomycin [median (interquartile range)].

While multiple factors influence antimicrobial therapy success, ceftaroline may
be an appropriate alternative first-line agent for sepsis and/or bacteremia.
Future investigations are warranted; however, survival following infection may
be higher for patients treated with ceftaroline as first-line treatment for
bacteremia and/or sepsis.
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This study demonstrated that, among adult patients treated for sepsis and/or
bacteremia with first-line therapy, ceftaroline was associated with lower
mortality, hospital admission, and hospital length of stay, as compared to
daptomycin.
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