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Background: Ceftaroline fosamil is approved for the treatment of complicated skin and soft tissue infections (cSSTI) and commu-
nity-acquired pneumonia (CAP); however, data on its real-world use and effectiveness in Europe and Latin America are currently 
limited. This retrospective observational study assessed ceftaroline fosamil use and treatment outcomes in adults hospitalized with 
cSSTI or CAP treated with ceftaroline fosamil in a usual care setting in Europe and Latin America. Results for patients with cSSTI are 
reported.
Methods: Data from patients with cSSTI who received ≥4 consecutive intravenous ceftaroline fosamil doses up to May 31, 2019, 
were collected from sites in Brazil, Colombia, France, Greece, Italy, and Spain. Patient characteristics, clinical management, 
hospitalization information, microbiological diagnosis, and clinical responses were summarized descriptively. Healthcare resource 
use variables were evaluated by clinical response to ceftaroline fosamil.
Results: Data for 132 patients were included (58.3% male; mean age 58.5 years). Most common lesions were cellulitis/fasciitis 
(62.1%), abscess (34.1%), and post-surgical wounds (19.7%). Pathogens most frequently identified were methicillin-resistant (18.2%) 
and methicillin-susceptible Staphylococcus aureus (17.4%). Median (range) ceftaroline fosamil treatment duration was 8 (2–60) days 
(daily doses of 1200 [400–2400] mg); 78 patients (59.1%) received monotherapy. In total, 75 (56.8%) patients had additional 
antibiotics after ceftaroline fosamil. Clinical response occurred in 118 (89.4%) patients. All-cause 30-day readmission occurred in 
13 (9.8%) patients, and all-cause 30-day mortality in 7 (5.3%). Clinical response to ceftaroline was associated with >25% shorter 
length of hospital and intensive care stay, and with ~40% lower hospital costs, versus non-responders.
Conclusion: Ceftaroline fosamil was effective in treating adults with cSSTI and clinical response to ceftaroline fosamil was 
associated with reductions in healthcare resource use compared with non-responders, in Europe and Latin America.
Clinicaltrials.gov Identifier: NCT04198571.
Keywords: antibiotics, real-world evidence, efficacy, healthcare resource use

Introduction
Complicated skin and soft tissue infections (cSSTI) encompass a wide spectrum of clinical presentations, including 
infected ulcers, infected burns, and major abscesses.1 cSSTI are among the most rapidly increasing reasons for 
hospitalizations,2 representing a significant clinical and economic burden to healthcare systems.3
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The most common bacterial cause of cSSTI is Staphylococcus aureus, including methicillin-resistant S. aureus 
[MRSA].1 MRSA prevalence varies by geographical region, with some parts of Latin America exhibiting particularly 
high rates of MRSA-associated SSTIs.4 Vancomycin has traditionally been the gold-standard therapy for treatment of 
MRSA infections, and still remains a recommended option under current SSTI treatment guidelines.5–7 However, 
vancomycin is associated with a number of disadvantages, including poor tissue penetration, nephrotoxicity, and 
a requirement for therapeutic drug monitoring.6,8 Moreover, the global prevalence of vancomycin-resistant S. aureus, 
vancomycin-intermediate S. aureus (VISA), and heterogeneous VISA (hVISA) is generally reported to be increasing, 
including in countries in Europe, Asia, and America.9,10 hVISA numbers in Latin America are reported to be relatively 
low, but rising, although data from Latin American countries are recognized to be grossly underrepresented.11,12 

Increasing prevalence of resistant strains will potentially reduce the effectiveness of vancomycin treatment in the coming 
years.9 Therefore, there is a need for alternative options for the treatment of infections suspected to be caused by MRSA.

The fifth-generation cephalosporin ceftaroline fosamil exhibits in vitro activity against Gram-positive pathogens, 
including both methicillin-susceptible S. aureus (MSSA) and MRSA, streptococci (including multidrug-resistant 
Streptococcus pneumoniae), as well as common (non-extended-spectrum β-lactamase-producing) Gram-negative organ-
isms (excluding Pseudomonas aeruginosa).13,14 Ceftaroline fosamil is widely approved for the treatment of cSSTI or 
community-acquired pneumonia (CAP) in adults and children. The standard recommended adult dose is 600 mg every 12 
h by 1 h intravenous infusion; a high-dose regimen (600 mg every 8 h by 2 -h intravenous infusion) is recommended in 
some regions (although not currently approved in the US) for patients with cSSTI caused by S. aureus with ceftaroline 
minimum inhibitory concentration 2 or 4 mg/L.13,14

Ceftaroline fosamil has been demonstrated to be an effective treatment for patients hospitalized with cSSTI or CAP, 
including those at risk of treatment failure and/or with contraindications to commonly used antibiotics,15–23 and modeling 
data indicate that, at standard doses, it achieves greater pharmacokinetic/pharmacodynamic target attainment than 
vancomycin, linezolid, daptomycin, or ceftriaxone against S. aureus in simulated patients with cSSTI.24

Data on real-world use and effectiveness of ceftaroline fosamil in treating patients with cSSTI or CAP in a usual care 
setting in Europe and Latin America are currently limited. Therefore, this study assessed ceftaroline fosamil usage 
patterns, healthcare resource use, and treatment outcomes in adult patients hospitalized with cSSTI or CAP in a real- 
world usual care setting in Europe and Latin America. Results for patients with cSSTI are presented here.

Methods
Study Design and Patients
This was a multicenter, observational, retrospective chart review study (NCT04198571), conducted at hospital sites in 
Brazil, Colombia, France, Greece, Italy, and Spain.

Hospital records of adult patients with cSSTI who received ≥4 consecutive intravenous doses of ceftaroline fosamil 
on or before May 31, 2019 were included. Diagnostic criteria for cSSTI are included in the Supplementary Appendix. 
Patients were excluded if their medical records were missing documentation of cSSTI according to the diagnostic criteria, 
details of ceftaroline fosamil dosing, details of response to treatment, reason for discontinuation of treatment, or 
discharge date and status information. Patients with cSSTI complicated by the presence of orthopedic or joint replace-
ment prostheses, and patients with known or suspected endocarditis, osteomyelitis, or septic arthritis were also excluded.

Ethics
The study protocol was approved by the relevant local independent Ethics committees and/or institutional review boards 
(IRBs) for each of the sites in this multicentre study (details for each site provided in the Supplementary Appendix). 
Informed consent was waived for most sites due to the retrospective nature of the research; for the remaining sites, 
informed consent forms were obtained from patients (Supplementary Appendix). The study was conducted under 
conditions guaranteeing strict patient anonymity and total data confidentiality and according to the principles of the 
Declaration of Helsinki.
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Analyses
Data on patient, disease, and treatment characteristics, and clinical and healthcare-resource-use outcomes data, were 
extracted from hospital records of eligible patients from 3 months before the index hospital admission until 30 days after 
hospital discharge date or death, whichever occurred first.

Clinical response was defined as ≥20% reduction from baseline infection area and cessation of spread measured by 
total infection area, and determined via retrospective analysis of available patient imaging following treatment, compared 
with baseline images. Clinical cure was a subset of clinical response, and was defined as no further intravenous antibiotic, 
switch to an oral antibiotic, or intravenous antibiotic treatment streamlining/de-escalation at any time after the index 
dose, prior to hospital discharge, in patients who had achieved clinical response. Clinical failure was defined as treatment 
modification due to an adverse event, drug–drug interaction, insufficient response (followed by switch), death due to 
index infection, death due to other cause, or relapse/recurrence.

Patient characteristics, clinical management, and responses to treatment were summarized descriptively; healthcare 
resource use was evaluated by response to treatment (ie, clinical response or no clinical response) to ceftaroline fosamil. 
No a priori hypotheses were specified; a formal sample size calculation was therefore not applicable.

Results
Patient and Disease Characteristics
A total of 132 patients with cSSTI were included (58.3% male; mean age, 58.5 years [excluding three patients >90 
years]) (Table 1). The most frequent comorbidities present at index hospitalization were diabetes mellitus, cancer/ 
malignancy, and peripheral vascular disease. In total, 108 (81.8%) patients lived independently (with or without support) 
(Table 1). The most common infection subtypes were cellulitis/fasciitis, abscess, and post-surgical wound (Table 1). In 

Table 1 Demographic and Baseline Characteristics and Isolated Pathogens of 
Patients with cSSTI at Index Hospitalization

Characteristic Patients (N = 132)

Age, years
Mean (SD) 58.5 (18.4)

Median (range) 62 (21–88)

Mean (SD) of those ≤90 years 58.5 (18.4)
≤65 years 83 (62.9)

>65 years 49 (37.1)

Sex, n (%)
Male 77 (58.3)

Female 55 (41.7)

Country, n (%)
Brazil 10 (7.6)

Colombia 41 (31.1)
France 20 (15.2)

Greece 42 (31.8)

Italy 17 (12.9)
Spain 2 (1.5)

Mean (SD) weight, kga 78.0 (18.6)

Mean (SD) BMI, kg/m2b 27.2 (6.3)
Type of residence/cohabitation pre-index admission, n (%)c

Nursing home or extended care facility 8 (6.1)

Living independently 78 (59.1)
Living with care support (family, friend, hired support) 30 (22.7)

Other 2 (1.5)

(Continued)
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total, 33 (25.0%) patients had recurrent cSSTI at their index hospitalization. Thirty-seven (28.0%) patients underwent 
surgery (defined as significant surgical interventions only) related to the index infection.

At admission, four patients (3.0%) had septic shock and during the index hospitalization, 29 (22.0%) patients 
developed sepsis, of whom 12 (9.1%) had severe sepsis and seven (5.3%) had septic shock. In total, 40 patients 
underwent a quick Sepsis-related Organ Failure Assessment at admission (Table 1). The most frequently identified 
pathogens were MRSA and MSSA (Table 1).

Treatment Characteristics
Data on ceftaroline fosamil treatment during the index hospitalization are shown in Table 2. Median (range) duration of 
ceftaroline fosamil treatment was 8 (2–60) days at daily doses of 1200 (400–2400) mg. Ceftaroline fosamil was used 
empirically (ie, in the absence of definitive microbial pathogen identification) in 84 (63.6%) patients and as first-line 
therapy in 44 (33.3%) patients. Macrolides were most frequently given as first-line therapy (23/87 [26.4%]). The median 
(range) number of lines of therapy of other antibiotics given prior to ceftaroline fosamil was 2 (1–10) (Table S1). In total, 
78 (59.1%) patients received ceftaroline fosamil monotherapy. When used in combination, the most frequently co- 

Table 1 (Continued). 

Characteristic Patients (N = 132)

Type of cSSTId,e

Cellulitis/fasciitis 82 (62.1)
Abscess 45 (34.1)

Post-surgical wound 26 (19.7)

Post-traumatic wound 9 (6.8)
Decubitus ulcer 5 (3.8)

Diabetic leg ulcer 5 (3.8)

Peripheral vascular disease ulcer 3 (2.3)
Bite 1 (0.8)

None of the above 2 (1.5)

qSOFA conducted, n (%)
Yes 40 (30.3)

qSOFA component assessment, n (%)

Glasgow Coma Scale <15 4 (10.0)
Systolic blood pressure <100 mmHg 9 (22.5)

High respiration rate (≥22 breaths per min) 9 (22.5)

Patient required isolation, n (%)
Yes 10 (7.6)

Mean (SD) duration of isolation, days 25.8 (11.2)
Isolated pathogensf,g

MRSA 24 (18.2)

MSSA 23 (17.4)
Gram-negative bacilli 12 (9.1)

Staphylococcus coagulase negative 8 (6.1)

Streptococcus pyogenes 4 (3.0)
Enterococcus faecalis 2 (1.5)

Other/none of the above 53 (42.7)

Notes: an = 67 (data unavailable for 65 patients). bn = 60 (data unavailable for 72 patients). cn = 118 
(data unavailable for 14 patients). dn = 131 (data unavailable for one patient). ePercentages add up to 
>100% as patients may have had more than one type of cSSTI. fPathogens isolated in ≥2 patients. 
gn = 108 (data unavailable for 24 patients). 
Abbreviations: BMI, body mass index; cSSTI, complicated skin and soft tissue infections; MRSA, 
methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible S. aureus; qSOFA, quick 
Sepsis-related Organ Failure Assessment; SD, standard deviation.
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administered antibiotics were glycopeptides (n = 15 [27.8%]) (Table S2). In total, 11 (8.3%) patients required admission 
to the intensive care unit (ICU) (Table 2).

In total, 75 (56.8%) patients had their treatment modified following treatment with ceftaroline fosamil; where reasons 
for treatment switch were provided, the most frequently recorded was the result of susceptibility test/pathogen identifica-
tion (n = 14 [18.7%]) (Table S3). The antibiotics most frequently administered after switching from ceftaroline fosamil 
were quinolones (n = 28 [37.3%]), clindamycin (n = 21 [28.0%]), and ceftriaxone (n = 15 [20.0%]).

Clinical Outcomes
Clinical response occurred in 118 (89.4%) patients; of the 42 cases with clinical response where response time was documented, 
clinical response within ≤3 days occurred in 20 (16.9%) patients and >3 days in 22 (18.6%) patients (Table 3). Clinical failure 
occurred in 14 (10.6%) patients; the most common reason for clinical failure was insufficient response (Table 3).

No patients died as a result of the index infection. Thirty-day all-cause mortality occurred in seven (5.3%) patients.

Table 2 Details of Ceftaroline Fosamil Treatment in Patients with cSSTI During 
Index Hospitalization

Treatment Variable Patients (N = 132)

Ceftaroline fosamil line of therapy, n (%)

1 44 (33.3)

2 30 (22.7)
3 34 (25.8)

≥4 24 (18.2)

Median (range) duration of treatment, daysa 8 (2–60)
Median (range) time from admission to first dose, days 1 (0–60)

Median (range) time from symptom onset to first dose, daysb 7 (0–64)
Median (range) daily dose, mg 1200 (400–2400)

Treatment type, n (%)c

Empiric 84 (63.6)
Definitive/specific 43 (32.6)

Ceftaroline fosamil as monotherapy/combination therapy, n (%)

Monotherapy 78 (59.1)
Combination therapyd 54 (40.9)

Aminoglycoside 2 (3.7)

Beta-lactam 4 (7.4)
Carbapenem 7 (13.0)

Ceftriaxone 1 (1.9)

Cephalosporin 2 (3.7)
Glycopeptide 15 (27.8)

Macrolide 2 (3.7)

Beta-lactam/combination 3 (5.6)
Quinolone 3 (5.6)

Sulfonamide 8 (14.8)

Clindamycin 1 (1.9)
Other 1 (1.9)

Administration location, n (%)

Intensive care unit 11 (8.3)
General ward 114 (86.4)

At home 14 (10.6)

Outpatient setting 2 (1.5)
Medical clinic 14 (10.6)

Notes: an = 131 (data unavailable for 1 patient). bn = 101 (data unavailable for 31 patients). cn = 127 
(data unavailable for 5 patients). dn = 34 (data unavailable for 20 patients). 
Abbreviation: cSSTI, complicated skin and soft tissue infections.
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Overall, 13 (9.8%) patients were readmitted to hospital within 30 days of initial discharge. Of those readmitted, the cause 
of readmission was due to the index infection in three (23.1%) and due to other reasons in 10 (76.9%) patients (Table 3).

Healthcare Resource Use
Overall mean (standard deviation [SD]) duration of index hospitalization was 19.4 (23.0) days. Mean (SD) duration of ICU 
stay was 1.1 (4.5) days (Table 4). Clinical response to ceftaroline fosamil was associated with shorter length of stay in 
hospital and in the intensive care unit, as well as with ~40% lower hospital costs compared with non-responders (Table 4).

Table 3 Clinical Outcomes of Ceftaroline Fosamil Treatment in Patients with cSSTI

Outcome Measure Patients (N = 132)

Response to treatment, n (%)
Clinical responsea 118 (89.4)

Clinical failureb 14 (10.6)

Reason for failure
Insufficient response 10 (71.4)

Relapse or recurrence 3 (21.4)

Treatment modification due to AE 1 (7.1)
Mean (SD) time to clinical response, daysc 4.5 (3.9)

Early clinical response, n (%)
No response 14 (10.6)

Response >3 days 22 (18.6)

Response ≤3 days 20 (16.9)
Time to response unknown 76 (64.4)

Clinical cure achieved, n (%)d,e

Yes 72 (54.5)
No 32 (24.2)

Unknown 28 (21.2)

Mean (SD) time to clinical cure, daysf 7.1 (5.2)
Mean (SD) time to ≥20% reduction from baseline area, daysg 3.7 (1.8)

Mean (SD) time to cessation of spread measured by total infection area, daysh 3.2 (4.1)

Mean (SD) time to cessation of spread measured by infection length and width, daysi 2.7 (1.9)
Discharge status

Died in hospital 6 (4.5)

Discharged to a nursing home or extended care facility 23 (17.4)
Discharged to independent living (with or without support) 101 (76.5)

Other 2 (1.5)

Re-hospitalized within 30 days of initial discharge
Yes 13 (9.8)

No 99 (75.0)

Unknown 20 (15.2)
Median (range) number of re-hospitalizations for those re-hospitalized 1 (1–4)

Vital status at end of follow-up

Patient still alive 98 (74.2)
Patient deceased 9 (6.8)

Unknown 25 (18.9)

Notes: aDefined as ≥20% reduction from baseline infection area and cessation of spread measured by total infection area. bDefined 
as any one of the following: treatment modification due to AE, drug–drug interaction, insufficient response (followed by switch), 
death due to index infection, death due to other cause, or relapse or recurrence. cn = 42 (time to clinical response unknown for 76 
patients). dn = 104 (clinical cure status unknown for 28 patients). eDefined as no further intravenous antibiotic, switch to an oral 
antibiotic, or intravenous antibiotic treatment streamlining/de-escalation at any time after the index dose, prior to hospital 
discharge in patients who had achieved clinical response. fn = 59 (time to clinical cure unknown for 13 patients). gn = 41 (time 
to ≥20% reduction from baseline area unknown for 77 patients). hn = 36 (time to cessation of spread measured by total infection 
area unknown/unavailable for 96 patients). in = 30 (time to cessation of spread measured by infection length and width unknown/ 
unavailable for 102 patients). 
Abbreviations: AE, adverse event; cSSTI, complicated skin and soft tissue infections; SD, standard deviation.
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Discussion
This retrospective study provides evidence on real-world treatment patterns, healthcare resource use, and treatment 
outcomes of ceftaroline fosamil for the treatment of patients hospitalized with cSSTI in Europe and Latin America. 
Ceftaroline fosamil provided effective treatment of cSSTI, whether used as monotherapy or combination therapy.

Ceftaroline fosamil was used empirically in approximately half of patients. In clinical practice, antibiotic therapy is 
typically empirical in patients admitted to hospital with cSSTI, with the choice of drug guided by disease severity, local 
pathogen resistance patterns, and individual drug safety profiles.25 Initial treatment failure can result in prolonged 
duration of hospital stays, increased antibiotic usage, and greater hospital costs.25,26 Therefore, the appropriate choice 
of initial antibiotic therapy is key to achieve an early response and possibly early discharge, thus reducing hospital 
expenditure, particularly in patients at risk of treatment failure.27 Most SSTI treatment guidelines recommend that initial 
management includes empirical antibiotic therapy with coverage against MRSA.7,28,29

Ceftaroline fosamil was given as first-line therapy in 33% patients, which is in line with data from another 
observational study, The Clinical Assessment Program and Teflaro® Utilization Registry (CAPTURE), a multicenter 
registry study of contemporary use of ceftaroline fosamil in the USA.30 Despite not predominantly being used as first-line 
therapy in the current study, ceftaroline fosamil demonstrated high (89%) clinical response rates, which is broadly 
consistent with previous clinical and real-world studies.21–23,30

In the pivotal Phase III CANVAS 1 and 2 trials in adults with cSSTI, ceftaroline fosamil at the standard adult dose 
(600 mg every 12 h [adjusted for patients with renal impairment]) was shown to be non-inferior to 1 g of vancomycin 
plus 1 g of aztreonam every 12 h.21,22 An integrated analysis of these trials demonstrated similar clinical cure rates for 
ceftaroline fosamil (91.6%) and vancomycin plus aztreonam (92.7%), including in patients with MRSA infections 
(93.4% and 94.3%, respectively).31

In the Phase III COVERS trial (which also included patients with MRSA infections), a 50% higher dose of ceftaroline 
fosamil (600 mg every 8 h by 2-h intravenous infusions, adjusted for renal function) was non-inferior to vancomycin plus 
aztreonam in patients with cSSTI with extensive cutaneous involvement, including evidence of systemic inflammation or 
underlying comorbidities associated with impaired immune response. Clinical cure occurred in 86.6% of patients treated 
with ceftaroline fosamil and 85.3% of those treated with vancomycin plus aztreonam (difference 1.3%; 95% confidence 
interval 4.3–7.5%).23

While clinical trials remain the gold standard for assessing the efficacy and safety of any new drug therapy, it is 
important to also examine real-world evidence when evaluating its potential for use in clinical practice. The efficacy of 
ceftaroline fosamil is supported by real-world observational data from the CAPTURE study.30 Overall clinical success 
rate in patients with acute bacterial skin and skin-structure infections (ABSSSI) was 85%, with high success rates 
observed for all infection types, including in patients with significant comorbidities, such as diabetes mellitus, peripheral 
vascular disease, and obesity. Moreover, clinical success rate was similar regardless of whether ceftaroline fosamil was 

Table 4 Healthcare Resource Use in Patients Hospitalized with cSSTI According to Clinical Response to 
Ceftaroline Fosamil

Outcome Measure Clinical Response to Ceftaroline Fosamila

Response (n = 118) No Response (n = 14)

Length of stay, days Mean (SD) Median (range) Mean (SD) Median (range)

In hospital 18.6 (23.7) 11 (3–162) 26.2 (14.8) 25 (5–58)

In ICUb 1.1 (4.6) 0 (0–41) 1.5 (3.2) 0 (0–10)

Hospital costs, USD

Standard hospitalc 5196.2 (9070.4) 1904.3 (250.9–58,904.8) 8991.7 (7673.5) 8185.6 (418.2–24,987.6)

Advanced-level hospitalb,d 20,257.2 (36,809.7) 7281.0 (1130.8–263,640.4) 35,134.3 (29,681.8) 31,859.8 (1884.6–97,256.1)

Notes: aClinical response defined as ≥20% reduction from baseline infection area and cessation of spread measured by total infection area. bn = 14 
patients with response and n = three non-responders were reported to receive ICU/advanced-level hospital care. cStandard hospital cost: total time 
in hospital multiplied by per diem rate of standard hospital general ward. dAdvanced hospital cost: total time in hospital multiplied by per diem rate 
of hospitals providing the highest level of medical services. 
Abbreviations: cSSTI, complicated skin and soft tissue infections; ICU, intensive care unit; SD, standard deviation; USD, US dollars.
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given as monotherapy or combination therapy, or as first-line or second-line therapy, lending additional support to the 
findings from the present study. The data from the CAPTURE study therefore support the findings from the current study, 
demonstrating that ceftaroline fosamil is an effective treatment for patients with cSSTI.

In the current study, both overall length of hospital stay and ICU length of stay were decreased in patients with 
clinical response to ceftaroline fosamil (compared to those with clinical failure), with associated reductions in overall 
healthcare costs. While the observed healthcare resource use reductions cannot be ascribed solely to ceftaroline fosamil 
given the lack of comparator group, and the use of combination therapy in ~40% of patients, they are nevertheless 
encouraging, and in line with other published data from US hospital settings.32–34 A large retrospective observational 
study in adults with cSSTI found that ceftaroline fosamil-treated patients had significantly lower average length of 
hospital stay and inpatient costs compared with vancomycin, daptomycin, tigecycline, or linezolid.33 Additionally, 
a 3-year budget impact model estimated the total cost of care for treating a patient with ABSSSI to be $395 lower 
with ceftaroline fosamil compared with vancomycin plus aztreonam.32 Furthermore, a multicenter, retrospective, 
comparative cohort study in adults with ABSSSI found that discharge readiness at day 3 was higher in patients receiving 
ceftaroline fosamil than those receiving vancomycin; however, no differences in infection-related length of stay were 
demonstrated.34 The variations in the reported impact of ceftaroline fosamil on healthcare resource use across these 
analyses may reflect differences in the patients studied, the design of the analyses, and in healthcare services in Europe 
and Latin America compared with the USA.35

Other cSSTI treatment options include vancomycin, which has traditionally been used as first-line therapy for MRSA 
infections; however, poor tissue penetration can reduce its efficacy in severe infections.36 Furthermore, it is associated 
with nephrotoxicity, necessitating therapeutic drug monitoring,36 which in turn impacts healthcare resource use.

The anti-MRSA agent, linezolid has good tissue penetration and offers the possibility of early intravenous-to-oral 
switch and, consequently, early discharge;37 but its safety profile includes the risk of drug interactions with some 
common classes of medicines38 and furthermore it is associated with high acquisition cost, which may be prohibitive in 
some geographical regions.

The relatively new lipoglycopeptide antibiotics dalbavancin and oritavancin also have anti-MRSA activity and offer 
potential pharmacokinetic advantage over vancomycin (ie, an extended half-life, paving the way for single dosing); 
however, glycopeptides are also associated with high acquisition cost.39 Additionally, the extended terminal half-life may 
potentially be detrimental in the case of a severe adverse event.40

Ceftaroline fosamil, with its positive efficacy, safety, and cost-effectiveness profile therefore represents a viable 
option in the armamentarium of antibiotics for treating cSSTIs, and it is included in current SSTI treatment guidelines as 
a strongly recommended treatment option for coverage of MRSA.7,28,29

This retrospective chart review study has limitations inherent to the study design. Specifically, if required data were 
not captured in the patient’s medical records, they had to be recorded as unknown for the purposes of analysis. 
Furthermore, an unknown number of patients may have been excluded due to not meeting the study-qualifying 
requirement of having had at least four consecutive intravenous doses of ceftaroline fosamil. This requirement was 
included in the study protocol for alignment with the CAPTURE study; it is considered unlikely that many patients were 
excluded based on this criterion alone. The lack of a comparator treatment group represents another limitation in terms of 
the conclusions that can be drawn from the healthcare resource use analyses, as the observed resource use reduction 
following clinical response with ceftaroline fosamil could be expected with successful treatment regardless of the 
antibiotic used. Finally, the inclusion of patients who had received a variety of different combination therapies with 
overlapping Gram-positive and Gram-negative coverage, while representative of real-world patients and treatment 
characteristics, has potential for confounding of clinical and health economics outcomes.

Conclusion
In summary, the results from this real-world study give further support to previous clinical and real-world findings and 
provide valuable insights into the effectiveness of ceftaroline fosamil in patients with cSSTI in usual care settings in 
Europe and Latin America.

https://doi.org/10.2147/IDR.S455515                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2024:17 2780

Ferry et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Abbreviations
ABSSSI, acute bacterial skin and skin-structure infection; CAP, community-acquired pneumonia; CAPTURE, the 
Clinical Assessment Program and Teflaro® Utilization Registry; cSSTI, complicated skin and soft tissue infections; 
ICU, intensive care unit; hVISA, hetrogenous vancomycin-intermediate Staphylococcus aureus; MRSA, methicillin- 
resistant S. aureus; MSSA, methicillin-sensitive Staphylococcus aureus; SD, standard deviation; VISA, vancomycin- 
intermediate S. aureus.

Data Sharing Statement
Upon request, and subject to certain criteria, conditions, and exceptions (see https://www.pfizer.com/science/clinical- 
trials/trial-data-and-results for more information), Pfizer will provide access to individual de-identified participant data 
from Pfizer-sponsored global interventional clinical studies conducted for medicines, vaccines, and medical devices (1) 
for indications that have been approved in the US and/or EU or (2) in programs that have been terminated (ie, 
development for all indications has been discontinued). Pfizer will also consider requests for the protocol, data dictionary, 
and statistical analysis plan. Data may be requested from Pfizer trials 24 months after study completion. The de-identified 
participant data will be made available to researchers whose proposals meet the research criteria and other conditions, 
and for which an exception does not apply, via a secure portal. To gain access, data requestors must enter into a data 
access agreement with Pfizer.

Ethics Approval and Informed Consent
Independent ethics committees and/or institutional review boards (IRBs) approved the final study protocol. The study 
was undertaken in accordance with good clinical practice guidelines and the Declaration of Helsinki. As this was a non- 
interventional study that abstracted data from existing hospital medical records only, patient informed consent form 
waivers were requested by the IRBs of each study site.

Acknowledgments
The authors would like to thank the patients, their families, and all investigators involved in this study. Medical writing 
support was provided by Melanie More, BSc, CMPP, of Onyx (a division of Prime, London, UK), and was funded by 
Pfizer Inc. The design and conduct of the study, as well as analysis of the study data and opinions, conclusions, and 
interpretation of the data, are the responsibility of the authors.

Author Contributions
Study concept and design: Wajeeha Ansari, Michal Kantecki, Tristan Ferry, Alex Soriano, Charalambos Gogos, 
Francesco Blasi, and Matteo Bassetti. Acquisition of data: Tristan Ferry, Alex Soriano, Charalambos Gogos, 
Francesco Blasi, and Matteo Bassetti. Data analysis and interpretation: Wajeeha Ansari, Michal Kantecki, Tristan 
Ferry, Alex Soriano, Charalambos Gogos, Francesco Blasi, Matteo Bassetti, Bernd Schweikert and Gustavo Luna. All 
authors made a significant contribution to the work reported, whether that is in the conception, study design, execution, 
acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically reviewing 
the article; gave final approval of the version to be published; have agreed on the journal to which the article has been 
submitted; and agree to be accountable for all aspects of the work.

Funding
This study was sponsored by Pfizer Inc.

Disclosure
Wajeeha Ansari and Michal Kantecki are employees of and shareholders in Pfizer. Bernd Schweikert is an employee of 
ICON and Gustavo Luna is a former employee of ICON, who were paid consultants to Pfizer in connection with the 
development of the manuscript. Gustavo Luna also reports former employment with Evidera and is paid for consultancy 

Infection and Drug Resistance 2024:17                                                                                             https://doi.org/10.2147/IDR.S455515                                                                                                                                                                                                                       

DovePress                                                                                                                       
2781

Dovepress                                                                                                                                                            Ferry et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.pfizer.com/science/clinical-trials/trial-data-and-results
https://www.pfizer.com/science/clinical-trials/trial-data-and-results
https://www.dovepress.com
https://www.dovepress.com


from Evidera and is currently employed by H. Lundbeck A/S. Tristan Ferry, Alex Soriano, Charalambos Gogos, 
Francesco Blasi, and Matteo Bassetti received institutional research grant funding from Pfizer for the conduct of the 
study. Alex Soriano also reports grants and/or personal fees from MSD, Shionogi, Angelini, Menarini, and Gilead, 
outside of the submitted work. Francesco Blasi also reports grants and/or personal fees from AstraZeneca, Bayer, Chiesi, 
GSK, Grifols, Guidotti, Insmed, Menarini, Novartis, Ompharma, Pfizer, Zambon, Viatris and Vertex outside of the 
submitted work.

References
1. Dryden MS. Complicated skin and soft tissue infection. J Antimicrob Chemother. 2010;65(Suppl 3):iii35–iii44. doi:10.1093/jac/dkq302
2. Edelsberg J, Taneja C, Zervos M, et al. Trends in US hospital admissions for skin and soft tissue infections. Emerg Infect Dis. 2009;15 

(9):1516–1518. doi:10.3201/eid1509.081228
3. Nathwani D, Dryden M, Garau J. Early clinical assessment of response to treatment of skin and soft-tissue infections: how can it help clinicians? 

Perspectives from Europe. Int J Antimicrob Agents. 2016;48(2):127–136. doi:10.1016/j.ijantimicag.2016.04.023
4. Leme RCP, Bispo PJM, Salles MJ. Community-genotype methicillin-resistant Staphylococcus aureus skin and soft tissue infections in Latin 

America: a systematic review. Braz J Infect Dis. 2021;25(1):101539. doi:10.1016/j.bjid.2021.101539
5. Culos KA, Cannon JP, Grim SA. Alternative agents to vancomycin for the treatment of methicillin-resistant Staphylococcus aureus infections. Am 

J Ther. 2013;20(2):200–212. doi:10.1097/MJT.0b013e31821109ec
6. Liu C, Bayer A, Cosgrove SE, et al. Clinical practice guidelines by the infectious diseases society of America for the treatment of 

methicillin-resistant Staphylococcus aureus infections in adults and children. Clin Infect Dis. 2011;52(3):e18–e55. doi:10.1093/cid/ciq146
7. Sartelli M, Guirao X, Hardcastle TC, et al. 2018 WSES/SIS-E consensus conference: recommendations for the management of skin and soft-tissue 

infections. World J Emerg Surg. 2018;13(1):58. doi:10.1186/s13017-018-0219-9
8. Martin JH, Norris R, Barras M, et al. Therapeutic monitoring of vancomycin in adult patients: a consensus review of the American Society of 

Health-System Pharmacists, the Infectious Diseases Society of America, and the Society Of Infectious Diseases Pharmacists. Clin Biochem Rev. 
2010;31(1):21–24.

9. Keikha M, Karbalaei M. Global distribution of heterogeneous vancomycin-intermediate Staphylococcus aureus strains (1997–2021): a systematic 
review and meta-analysis. J Glob Antimicrob Resist. 2024;37:11–21. doi:10.1016/j.jgar.2024.02.002

10. Shariati A, Dadashi M, Moghadam MT, et al. Global prevalence and distribution of vancomycin resistant, vancomycin intermediate and 
heterogeneously vancomycin intermediate Staphylococcus aureus clinical isolates: a systematic review and meta-analysis. Sci Rep. 2020;10 
(1):12689. doi:10.1038/s41598-020-69058-z

11. Castro BE, Berrio M, Vargas ML, et al. Detection of heterogeneous vancomycin intermediate resistance in MRSA isolates from Latin America. 
J Antimicrob Chemother. 2020;75(9):2424–2431. doi:10.1093/jac/dkaa221

12. Di Gregorio S, Perazzi B, Ordoñez AM, et al. Clinical, microbiological, and genetic characteristics of heteroresistant vancomycin-intermediate 
Staphylococcus aureus bacteremia in a teaching hospital. Microb Drug Resist. 2015;21(1):25–34. doi:10.1089/mdr.2014.0190

13. Allergan. Prescribing information: TEFLARO™ (ceftaroline fosamil) injection for intravenous (IV) use; 2021. Available from: https://www. 
allergan.com/assets/pdf/teflaro_pi. Accessed March 15, 2023.

14. Pfizer. Summary of product characteristics: Zinforo 600 mg powder for concentrate for solution for infusion; 2024. https://www.ema.europa.eu/ 
documents/product-information/zinforo-epar-product-information_en.pdf. Accessed June 21, 2024.

15. File TM, Low DE, Eckburg PB, et al. Integrated analysis of FOCUS 1 and FOCUS 2: randomized, doubled-blinded, multicenter Phase 3 trials of 
the efficacy and safety of ceftaroline fosamil versus ceftriaxone in patients with community-acquired pneumonia. Clin Infect Dis. 2010;51 
(12):1395–1405. doi:10.1086/657313

16. File TM, Low DE, Eckburg PB, et al. FOCUS 1: a randomized, double-blinded, multicentre, Phase III trial of the efficacy and safety of ceftaroline 
fosamil versus ceftriaxone in community-acquired pneumonia. J Antimicrob Chemother. 2011;66(Suppl 3):iii19–iii32. doi:10.1093/jac/dkr096

17. Low DE, File TM, Eckburg PB, et al. FOCUS 2: a randomized, double-blinded, multicentre, Phase III trial of the efficacy and safety of ceftaroline 
fosamil versus ceftriaxone in community-acquired pneumonia. J Antimicrob Chemother. 2011;66(Suppl 3):iii33–iii44. doi:10.1093/jac/dkr097

18. Ramani A, Udeani G, Evans J, et al. Contemporary use of ceftaroline fosamil for the treatment of community-acquired bacterial pneumonia: 
CAPTURE study experience. J Chemother. 2014;26(4):229–234. doi:10.1179/1973947814Y.0000000184

19. Zhong NS, Sun T, Zhuo C, et al. Ceftaroline fosamil versus ceftriaxone for the treatment of Asian patients with community-acquired pneumonia: 
a randomised, controlled, double-blind, phase 3, non-inferiority with nested superiority trial. Lancet Infect Dis. 2015;15(2):161–171. doi:10.1016/ 
S1473-3099(14)71018-7

20. Corey GR, Wilcox MH, Gonzalez J, et al. Ceftaroline fosamil therapy in patients with acute bacterial skin and skin-structure infections with 
systemic inflammatory signs: a retrospective dose comparison across three pivotal trials. Int J Antimicrob Agents. 2019;53(6):830–837. 
doi:10.1016/j.ijantimicag.2019.01.016

21. Corey GR, Wilcox MH, Talbot GH, et al. CANVAS 1: the first Phase III, randomized, double-blind study evaluating ceftaroline fosamil for the 
treatment of patients with complicated skin and skin structure infections. J Antimicrob Chemother. 2010;65(Suppl 4):iv41–iv51. doi:10.1093/jac/ 
dkq254

22. Wilcox MH, Corey GR, Talbot GH, et al. CANVAS 2: the second Phase III, randomized, double-blind study evaluating ceftaroline fosamil for the 
treatment of patients with complicated skin and skin structure infections. J Antimicrob Chemother. 2010;65(suppl 4):iv53–iv65. doi:10.1093/jac/ 
dkq255

23. Dryden M, Zhang Y, Wilson D, Iaconis JP, Gonzalez J. A Phase III, randomized, controlled, non-inferiority trial of ceftaroline fosamil 600 mg 
every 8 h versus vancomycin plus aztreonam in patients with complicated skin and soft tissue infection with systemic inflammatory response or 
underlying comorbidities. J Antimicrob Chemother. 2016;71(12):3575–3584. doi:10.1093/jac/dkw333

https://doi.org/10.2147/IDR.S455515                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2024:17 2782

Ferry et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1093/jac/dkq302
https://doi.org/10.3201/eid1509.081228
https://doi.org/10.1016/j.ijantimicag.2016.04.023
https://doi.org/10.1016/j.bjid.2021.101539
https://doi.org/10.1097/MJT.0b013e31821109ec
https://doi.org/10.1093/cid/ciq146
https://doi.org/10.1186/s13017-018-0219-9
https://doi.org/10.1016/j.jgar.2024.02.002
https://doi.org/10.1038/s41598-020-69058-z
https://doi.org/10.1093/jac/dkaa221
https://doi.org/10.1089/mdr.2014.0190
https://www.allergan.com/assets/pdf/teflaro_pi
https://www.allergan.com/assets/pdf/teflaro_pi
https://www.ema.europa.eu/documents/product-information/zinforo-epar-product-information_en.pdf
https://www.ema.europa.eu/documents/product-information/zinforo-epar-product-information_en.pdf
https://doi.org/10.1086/657313
https://doi.org/10.1093/jac/dkr096
https://doi.org/10.1093/jac/dkr097
https://doi.org/10.1179/1973947814Y.0000000184
https://doi.org/10.1016/S1473-3099(14)71018-7
https://doi.org/10.1016/S1473-3099(14)71018-7
https://doi.org/10.1016/j.ijantimicag.2019.01.016
https://doi.org/10.1093/jac/dkq254
https://doi.org/10.1093/jac/dkq254
https://doi.org/10.1093/jac/dkq255
https://doi.org/10.1093/jac/dkq255
https://doi.org/10.1093/jac/dkw333
https://www.dovepress.com
https://www.dovepress.com


24. Cristinacce A, Wright JG, Macpherson M, Iaconis J, Das S. Comparing probability of target attainment against Staphylococcus aureus for 
ceftaroline fosamil, vancomycin, daptomycin, linezolid, and ceftriaxone in complicated skin and soft tissue infection using pharmacokinetic/ 
pharmacodynamic models. Diagn Microbiol Infect Dis. 2021;99(4):115292. doi:10.1016/j.diagmicrobio.2020.115292

25. Bassetti M, Baguneid M, Bouza E, et al. European perspective and update on the management of complicated skin and soft tissue infections due to 
methicillin-resistant Staphylococcus aureus after more than 10 years of experience with linezolid. Clin Microbiol Infect. 2014;20(Suppl 4):3–18. 
doi:10.1111/1469-0691.12463

26. Bassetti M, Rello J, Blasi F, et al. Systematic review of the impact of appropriate versus inappropriate initial antibiotic therapy on outcomes of 
patients with severe bacterial infections. Int J Antimicrob Agents. 2020;56(6):106184. doi:10.1016/j.ijantimicag.2020.106184

27. Soriano A, Grau S, Rivolo S, et al. PIN63 - A cost-minimization model to evaluate the impact of ceftaroline fosamil for the treatment of 
complicated skin and soft tissue infections in hospitalized adults in Spain. Value Health. 2018;21(Suppl 3):S231. doi:10.1016/j.jval.2018.09.1382

28. Leong HN, Kurup A, Tan MY, et al. Management of complicated skin and soft tissue infections with a special focus on the role of newer antibiotics. 
Infect Drug Resist. 2018;11:1959–1974. doi:10.2147/IDR.S172366

29. Stevens DL, Bisno AL, Chambers HF, et al. Practice guidelines for the diagnosis and management of skin and soft tissue infections: 2014 update by 
the Infectious Diseases Society of America. Clin Infect Dis. 2014;59(2):e10–e52. doi:10.1093/cid/ciu296

30. Santos PD, Davis A, Jandourek A, Smith A, David Friedland H. Ceftaroline fosamil and treatment of acute bacterial skin and skin structure 
infections: CAPTURE study experience. J Chemother. 2013;25(6):341–346. doi:10.1179/1973947813Y.0000000144

31. Corey GR, Wilcox M, Talbot GH, et al. Integrated analysis of CANVAS 1 and 2: Phase 3, multicenter, randomized, double-blind studies to evaluate 
the safety and efficacy of ceftaroline versus vancomycin plus aztreonam in complicated skin and skin-structure infection. Clin Infect Dis. 2010;51 
(6):641–650. doi:10.1086/655827

32. Huang X, Beresford E, Lodise T, Friedland HD. Ceftaroline fosamil use in hospitalized patients with acute bacterial skin and skin structure 
infections: budget impact analysis from a hospital perspective. Am J Health Syst Pharm. 2013;70(12):1057–1064. doi:10.2146/ajhp120438

33. Karve S, Hackett J, Levinson J, Gibson E, Battersby A. Ceftaroline fosamil treatment outcomes compared with standard of care among hospitalized 
patients with complicated skin and soft tissue infections. J Comp Eff Res. 2016;5(4):393–405. doi:10.2217/cer-2015-0024

34. Trinh TD, Jorgensen SCJ, Zasowski EJ, et al. Multicenter study of the real-world use of ceftaroline versus vancomycin for acute bacterial skin and 
skin structure infections. Antimicrob Agents Chemother. 2019;63(11):e01007–e01019. doi:10.1128/AAC.01007-19

35. Garau J, Ostermann H, Medina J, et al. Current management of patients hospitalized with complicated skin and soft tissue infections across Europe 
(2010–2011): assessment of clinical practice patterns and real-life effectiveness of antibiotics from the REACH study. Clin Microbiol Infect. 
2013;19(9):E377–E385. doi:10.1111/1469-0691.12235

36. Kollef MH. Limitations of vancomycin in the management of resistant staphylococcal infections. Clin Infect Dis. 2007;45(Suppl 3):S191–195. 
doi:10.1086/519470

37. Eckmann C, Dryden M. Treatment of complicated skin and soft-tissue infections caused by resistant bacteria: value of linezolid, tigecycline, 
daptomycin and vancomycin. Eur J Med Res. 2010;15(12):554–563. doi:10.1186/2047-783X-15-12-554

38. Xu Q, Sang Y, Gao A, Li L. The effects of drug-drug interaction on linezolid pharmacokinetics: a systematic review. Eur J Clin Pharmacol. 
2024;80(6):785–795. doi:10.1007/s00228-024-03652-2

39. Abbas M, Paul M, Huttner A. New and improved? A review of novel antibiotics for Gram-positive bacteria. Clin Microbiol Infect. 2017;23 
(10):697–703. doi:10.1016/j.cmi.2017.06.010

40. David MZ, Dryden M, Gottlieb T, Tattevin P, Gould IM. Recently approved antibacterials for methicillin-resistant Staphylococcus aureus (MRSA) 
and other Gram-positive pathogens: the shock of the new. Int J Antimicrob Agents. 2017;50(3):303–307. doi:10.1016/j.ijantimicag.2017.05.006

Infection and Drug Resistance                                                                                                          Dovepress 

Publish your work in this journal 
Infection and Drug Resistance is an international, peer-reviewed open-access journal that focuses on the optimal treatment of infection (bacterial, 
fungal and viral) and the development and institution of preventive strategies to minimize the development and spread of resistance. The journal is 
specifically concerned with the epidemiology of antibiotic resistance and the mechanisms of resistance development and diffusion in both hospitals and 
the community. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. 
Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/infection-and-drug-resistance-journal

Infection and Drug Resistance 2024:17                                                                                       DovePress                                                                                                                       2783

Dovepress                                                                                                                                                            Ferry et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.diagmicrobio.2020.115292
https://doi.org/10.1111/1469-0691.12463
https://doi.org/10.1016/j.ijantimicag.2020.106184
https://doi.org/10.1016/j.jval.2018.09.1382
https://doi.org/10.2147/IDR.S172366
https://doi.org/10.1093/cid/ciu296
https://doi.org/10.1179/1973947813Y.0000000144
https://doi.org/10.1086/655827
https://doi.org/10.2146/ajhp120438
https://doi.org/10.2217/cer-2015-0024
https://doi.org/10.1128/AAC.01007-19
https://doi.org/10.1111/1469-0691.12235
https://doi.org/10.1086/519470
https://doi.org/10.1186/2047-783X-15-12-554
https://doi.org/10.1007/s00228-024-03652-2
https://doi.org/10.1016/j.cmi.2017.06.010
https://doi.org/10.1016/j.ijantimicag.2017.05.006
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Study Design and Patients
	Ethics
	Analyses

	Results
	Patient and Disease Characteristics
	Treatment Characteristics
	Clinical Outcomes
	Healthcare Resource Use

	Discussion
	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

