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Methods: Data, including patient demographics, medical history and risk factors, disease characteristics, antibiotic
use, pathogens isolated, and clinical outcome, were collected between September 2013 and February 2015 by review
of randomly ordered patient charts from 37 participating sites in the United States. Patients may have qualified for
more than 1 category.
Results: In total, 252 patients with gram-positive bacteremia were treated with ceftaroline fosamil. Risk factors
included intravascular device (IVD; 43.7%), hemodialysis (19.0%), previous Staphylococcus aureus bacteremia
(15.9%), and injection drug use (10.7%). The most common source of bacteremia was an IVD (24.6%). The pathogens
most commonly isolated were methicillin-resistant S aureus (MRSA; 71.0%), methicillin-susceptible S aureus (MSSA;
12.3%), and coagulase-negative staphylococci (9.5%). Antibiotics were administered before ceftaroline fosamil
treatment in 90.1% of patients. Vancomycin and piperacillin with tazobactam were the most commonly used previous
therapies (67.1% and 30.6%, respectively). The median (range) duration of ceftaroline fosamil therapy was 7.0 (2–68)
days. Most patients (75.4%) received a dose every 12 hours (30.6% received a dose every 8 hours). Clinical success
rates assessed by risk factors, medical history, and source of infection are summarized in Figure 1. Overall clinical
success was 77.4% (195/252). Clinical success in those with an IVD was 77.3% (85/110), previous S aureus
bacteremia was 80.0% (32/40), hemodialysis was 75.0% (36/48), injection drug use was 85.2% (23/27), and previous
endocarditis was 83.3% (10/12). The success rate was 76.5% (137/179) in patients with bacteremia due to MRSA and
71.0% (22/31) due to MSSA.
Conclusion: Clinical success rates were high for patients with gram-positive bacteremia treated with ceftaroline
fosamil, including those with previous antibiotic treatment, MRSA, or MSSA.

INTRODUCTION
• Gram-positive bacteremia is a serious infection associated with high morbidity and mortality as well as with
increased healthcare costs due to prolonged hospital stays and treatment costs1,2
• Several comorbid conditions are important risk factors for bacteremia, including cancer, HIV infection, diabetes
mellitus, cardiovascular disease, chronic obstructive pulmonary disorder, alcoholism, rheumatoid arthritis, skin
ulcers, cellulitis, and asthma3-5
• Staphylococcus aureus is the most common cause of gram-positive bacteremia in the hospital and community settings6
–– Other pathogens commonly associated with gram-positive bacteremia include coagulase-negative
staphylococci (CoNS) and Enterococcus spp6
–– Patients with methicillin-resistant S aureus (MRSA) infections are at greater risk of S aureus infection–related
mortality due to bacteremia compared with patients with methicillin-susceptible S aureus (MSSA)7
• Ceftaroline fosamil is indicated in the United States for the treatment of acute bacterial skin and skin structure
infections (ABSSSI) and community-acquired bacterial pneumonia (CABP) caused by susceptible gram-positive and
gram-negative microorganisms, including S aureus (MRSA and MSSA isolates for ABSSSI; MSSA only for CABP),
Streptococcus pneumoniae, Klebsiella pneumoniae, Klebsiella oxytoca, and Escherichia coli.8
–– Ceftaroline fosamil is a cephalosporin antibiotic that inhibits bacterial cell wall synthesis by binding to penicillinbinding proteins (PBPs)9
–– Its activity against PBP2A provides the activity against MRSA infections
• Although approved for the treatment of ABSSSI and CABP, there have been few publications that describe the use
of ceftaroline fosamil for other infections
• The Clinical Assessment Program and Teflaro® Utilization REgistry (CAPTURE) is a retrospective, multicenter,
noninterventional cohort study that describes the contemporary clinical use of ceftaroline fosamil in the
nited States10

OBJECTIVE
• The objective of this analysis is to describe the clinical experience of patients with gram-positive bacteremia treated
with ceftaroline fosamil, including clinical outcomes overall, clinical outcomes in those with risk factors, and clinical
outcomes by source of gram-positive bacteremia, pathogens, and antibiotic treatment regimen (eg, as a first- or
second-line therapy, as monotherapy, or when given as a concurrent therapy with other antibiotics)

METHODS
CAPTURE Study

• Multicenter, phase 4 retrospective cohort study
• Data were collected from participating centers between September 2013 and February 2015; charts were randomly
ordered for sequential entry on the electronic case report form and stratified by specified infectious disease, based
on pharmacy listings
–– Chart abstraction was performed ≥30 days after ceftaroline fosamil administration to ensure retrospective
collection of data
• Institutional review boards approved the study protocol, and the study was conducted in accordance with the
International Conference on Harmonization Guidelines for Good Clinical Practice.
• Key inclusion criteria
–– Men and women aged ≥18 years

• Demographic information

–– Pertinent medical history
–– Disease characteristics
• Therapy
–– Antibiotic use

Risk Factor, n (%)*

All Patients
(N=252)

Intravascular device

110 (43.7)

Diabetes mellitus

106 (42.1)

Hemodialysis

48 (19.0)

• Clinical success: Clinical cure with no further need for antibiotics or clinical improvement with switch to oral
antibiotic treatment

Congestive heart failure

43 (17.1)

Previous S aureus bacteremia

40 (15.9)

• Clinical failure: Discontinuation of ceftaroline fosamil because of an adverse event (including death) or switch
to another antibiotic because of insufficient therapeutic effect

Valvular heart disease

29 (11.5)

Injection drug use

27 (10.7)

Previous infective endocarditis

12 (4.8)

Congenital heart disease

5 (2.0)

Previous streptococcal bacteremia

1 (0.4)

–– Location of care
• Microbiology
• Clinical outcome
–– Defined as either clinical success or clinical failure

• Data analysis
–– Descriptive statistics presented as mean (SD), median (range), or percentages

RESULTS

• MRSA was the most commonly isolated pathogen

• Patient data collected from 37 participating centers

–– 179 (71%) of patients had 298 isolates of MRSA; most isolates were obtained from blood (267 [89.6%])

• 252 patients identified with gram-positive bacteremia

• MSSA was isolated in 47 cases from 31 (12.3%) patients

• Patient demographics and disease characteristics are summarized in Table 1

• A total of 36 isolates of CoNS were identified in 24 (9.5%) patients

Table 1. P
 atient Characteristics, Disease Characteristics, and Location of Care
All Patients
(N=252)

Sex, n (%)
Male

139 (55.2)

Age, y
Mean (SD)
Median (range)

59.2 (16.0)
59.0 (22–99)

BMI, kg/m

2

Mean (SD)

29.8 (9.9)

Clinical signs at diagnosis, n (%)
Chest pain

34 (13.5)

Cardiac murmur

22 (8.7)

Cough

41 (16.3)

Back pain

47 (18.7)

Neurologic deficits

65 (25.8)

Abdominal pain

37 (14.7)

Phlebitis

26 (10.3)

Source of bacteremia, n (%)
Intravascular devices

62 (24.6)

Trauma other than ABSSSI

14 (5.6)

Injection drug use

13 (5.2)

Other

163 (64.7)

Metastatic foci of infection, n (%)
Lung

39 (15.5)

Joint

20 (7.9)

Spine

14 (5.6)

Other bone

4 (1.6)

Muscle

10 (4.0)

Brain

3 (1.2)

Major artery

16 (6.3)

Other

110 (43.7)

Location of care during ceftaroline fosamil administration, n (%)

–– Receipt of ≥4 consecutive intravenous doses of ceftaroline fosamil

ICU

87 (34.5)

OPAT

–– The clinical success rate was 86% (141/164) among patients treated in the general hospital ward and 60.9%

1 (0.4)

ABSSSI=acute bacterial skin and skin structure infection; BMI=body mass index; ICU=intensive care unit; OPAT=outpatient parenteral antibiotic therapy

Bacteremia Therapy

• A summary of the antibiotics used to treat study patients, including previous antibiotics, concurrent antibiotics, and
ceftaroline fosamil, is provided in Table 3

• Clinical success was observed in most patients, and cure rate was consistent across subgroups of patients

–– Among patients with MRSA isolated, clinical success rate was 76.5% (137/179)
–– Clinical success was also observed in 71.0% (22/31) and 83.3% (20/24) of patients with MSSA or CoNS
isolated, respectively

CONCLUSIONS

regardless of risk factors, medical history, or source of infection (Figure 1)
–– Clinical success was observed in 77.3% (85/110) of patients with IVDs

• Clinical

success was demonstrated in patients with grampositive bacteremia treated with ceftaroline fosamil, including
patients infected with MRSA or MSSA

Figure 1. C
 linical Success Rates After Ceftaroline Fosamil Therapy by Risk Factor,
Relevant Medical History, and Source of Gram-Positive Bacteremia*

• This

study supports previous studies also demonstrating
clinical and microbiological efficacy of ceftaroline fosamil
11-13
in gram-positive bacteremia
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Table 3. B
 acteremia Therapy
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• This

study included a substantial proportion of patients with
risk factors, and most patients received ceftaroline fosamil
as second-line therapy or later

• Further

clinical studies are warranted to evaluate the use of
ceftaroline fosamil in patients with gram-positive bacteremia
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Characteristic*
Antibiotics administered before ceftaroline fosamil, n (%)
Vancomycin
Piperacillin/tazobactam
Daptomycin
Ceftriaxone
Cefepime
Levofloxacin
Ceftaroline fosamil therapy, n (%)
First line
Second-line or later
Monotherapy
Concurrent therapy
Ceftaroline fosamil dosing, n (%)
200 mg
300 mg
400 mg
600 mg
Ceftaroline fosamil frequency, n (%)
Every 6 h
Every 8 h
Every 12 h
Every 24 h
Median (range) duration of ceftaroline fosamil therapy, d
Concurrent antibiotics administered†, n (%)
Vancomycin
Daptomycin
Rifampicin
Meropenem
Monotherapy
Mean (SD) length of hospital stay, d
General hospital ward
ICU
Destination following hospital discharge, n (%)
Home
Rehabilitation facility
Patient died
Skilled nursing facility
Nursing home
Hospital readmission
OPAT unit

–– Among patients who received ceftaroline fosamil with concurrent antibiotics, the clinical success rate was
71.4% (80/112); among patients who received ceftaroline fosamil as monotherapy, the overall clinical success
rate was 82.1% (115/140)

(53/87) among patients treated in the intensive care unit
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Pathogen Characteristics

Patients and Disease Characteristics

Characteristic

fosamil treatment

*Patients may be in more than 1 category

164 (65.1)

–– Patients whose charts had data previously extracted for this study

• Overall, 77.4% (195/252) of patients with gram-positive bacteremia demonstrated clinical success after ceftaroline

Table 2. R
 isk Factors for Gram-Positive Bacteremia

General hospital ward

–– Patients whose charts had missing data on ceftaroline fosamil dosing, hospital admission, or hospital discharge

–– The most common sources of gram-positive bacteremia were intravascular devices (IVDs; 24.6%, n=62),
trauma other than ABSSSI (5.6%, n=14), and injection drug use (5.2%, n=13)
• Risk factors among patients who developed gram-positive bacteremia are summarized in Table 2

–– Gram-positive bacteremia diagnosis based on a positive blood culture and isolated gram-positive pathogen
• Key exclusion criteria

Clinical Outcome

Proportion of Patients, %

Background: Gram-positive bacteremia is associated with substantial morbidity and mortality. CAPTURE is a
retrospective, multicenter study describing the contemporary clinical use of ceftaroline fosamil in the United States.
The clinical experience in patients with gram-positive bacteremia treated with ceftaroline fosamil is presented.

Data Collection and Analysis

227/252 (90.1)
169/252 (67.1)
77/252 (30.6)
52/252 (20.6)
43/252 (17.1)
29/252 (11.5)
26/252 (10.3)
25/252 (9.9)
227/252 (90.1)
140/252 (55.6)
112/252 (44.4)
41/252 (16.3)
37/252 (14.7)
52/252 (20.6)
170/252 (67.5)
1/252 (0.4)
77/252 (30.6)
190/252 (75.4)
1/252 (0.4)
7.0 (2–68)
35/252 (13.9)
32/252 (12.7)
13/252 (5.2)
10/252 (4.0)
140/252 (55.6)
19.1 (18.1)
16.2 (12.7)
24.8 (24.5)
92/252 (36.5)
44/252 (17.5)
35/252 (13.9)
33/252 (13.1)
27/252 (10.7)
17/252 (6.7)
2/252 (0.8)

ICU=intensive care unit; OPAT=outpatient parenteral antimicrobial therapy
*Patients may be in more than 1 category
†
Administered to ≥10 patients
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Figure 2. C
 linical Success Rates by Antibiotic Treatment and Pathogen Isolated*

Proportion of Patients, %

REVISED ABSTRACT

–– Patients had a mean (SD) age of 59.2 (16.0) years and the majority (65%; 164/252) received ceftaroline fosamil
while in the general hospital ward
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