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ABSTRACT
Objective. To determine the indications, success rate and
adverse effects of ceftaroline fosamil treatment in a tertiary
hospital.
Material and methods. In total, 84 cases from February
2018 to December 2019 were retrospectively analysed. No exclusion criteria were applied.
Results. Eighty-four patients, with a median age of 70
years, of which, 6.7% (56) were male, were treated with ceftaroline fosamil for a median of 14 days. Most indications were
off-label, including 29 endocarditis (34.5%), 14 bacteraemia
(16.6%), 5 Central nervous system (CNS) infections (6%) and
19 osteoarticular infections (22.6%). Staphylococcus. aureus
was the most frequently isolated microorganism, including
28 methicillin-sensitive S. aureus (MSSA; 33.3%) and 14 methicillin-resistant S. aureus (MRSA; 16.7%), followed by coagulase-negative Staphylococcus (23, 27.4%). The main reason
for ceftaroline fosamil prescription was the failure of previous
treatment (41.7% of cases). Treatment was successful in 60/84
patients (71.4%) and failed clinically or microbiologically in
14 (16.7%). Eight patients died for a reason not related to the
infection and two were found to have a non-infectious condition. Twenty-two of thirty-five (62.8%) patients prescribed
ceftaroline because of failure of previous treatment improved,
including eight endocarditis and seven bacteraemia. Adverse
effects were reported in five patients (5.9%) including neutropenia, thrombocytopenia, transaminases elevation and creatinine elevation; all except one were mild and all resolved after
discontinuation of treatment.
Conclusions. Ceftaroline fosamil is a well-tolerated cephCorrespondence:
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alosporine, effective against multi- resistant gram-positive and
many gram-negative microorganisms. Our experience suggests
that it is effective as a rescue or first-line therapy in other indications than those currently approved.
Keywords: ceftaroline fosamil, off-label, endocarditis

Ceftarolina fosamil: experiencia clínica tras 23
meses de uso en un hospital de tercer nivel
RESUMEN
Introducción. Determinar las indicaciones, tasa de éxito y
efectos adversos del tratamiento con ceftarolina fosamil en un
hospital terciario.
Material y métodos. Se analizaron retrospectivamente 84
casos desde febrero de 2018 a diciembre de 2019. No se aplicaron criterios de exclusión.
Resultados. Ochenta y cuatro pacientes, con una mediana
de edad de 70 años, de los cuales el 6,7% (56) eran varones,
fueron tratados con ceftarolina fosamil durante una mediana
de 14 días. La mayoría de las indicaciones se realizaron fuera
de ficha técnica, incluidas 29 endocarditis (34,5%), 14 bacteriemias (16,6%), 5 infecciones de sistema nervioso central (6%)
y 19 infecciones osteoarticulares (22,6%). Staphylococcus aureus fue el microorganismo aislado con más frecuencia, incluidos 28 S. aureus sensibles a meticilina (SASM; 33,3%) y 14
S. aureus resistentes a meticilina (SARM; 16,7%), seguidos por
Staphylococcus coagulasa negativo (23, 27,4%). El principal
motivo de prescripción de ceftarolina fosamil fue el fracaso del
tratamiento previo (41,7% de los casos). El tratamiento fue un
éxito en 60/84 pacientes (71,4%) y fracasó clínica o microbiológicamente en 14 (16,7%). Ocho pacientes murieron por una
causa no relacionada con la infección y dos tenían un proceso
no infeccioso. Veintidós de treinta y cinco (62,8%) pacientes a
los que se les prescribió ceftarolina debido al fracaso del tratamiento previo mejoraron, incluidas ocho endocarditis y siete
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bacteriemias. Cinco pacientes (5,9%) presentaron efectos adversos que incluyen neutropenia, trombocitopenia, elevación
de transaminasas y elevación de creatinina; todos excepto uno
fueron leves y todos se resolvieron después de la interrupción
del tratamiento.
Conclusiones. Ceftarolina fosamil es una cefalosporina
bien tolerada, eficaz contra microorganismos grampositivos
multirresistentes y muchos gramnegativos. Nuestra experiencia
sugiere que es eficaz como terapia de rescate o de primera línea
en otras indicaciones distintas de las aprobadas actualmente.
Palabras clave: ceftarolina fosamil, fuera de indicación, endocarditis

INTRODUCTION
Ceftaroline fosamil was approved by de European Medicines Agency in 2012 for use in community-acquired pneumonia as well as acute skin and soft tissue infections. It is a
fifth-generation cephalosporine and the first beta-lactam
active against multi-resistant gram-positive microorganisms,
including methicillin-resistant Staphylococcus aureus (MRSA),
methicillin-resistant coagulase-negative staphylococci and
penicillin-resistant Streptococcus pneumoniae. This is based on
its mechanism of action with high affinity for MRSA PBP2a,
S. pneumoniae PBP2x and E. faecalis PBP5. It is also effective
for many non-producing extended-spectrum beta-lactamase or AmpC-derepressed Enterobacteriaceae. Furthermore,
it encompasses all of the advantages of the de beta-lactam
family, including effective bactericide and good tolerability [1].
The efficacy and safety for the treatment of pneumonia and
soft tissue infection were evaluated in the FOCUS and CANVAS
studies, respectively [2,3]. Since then, some observational studies and case series have addressed its usefulness beyond label
indications but data from randomised control trials is lacking
[4]. We present a real-life setting study of the prescription of
ceftaroline fosamil over 23 months in a tertiary hospital.

MATERIAL AND METHODS
All patients prescribed ceftaroline in our tertiary care hospital from February 2018 to December 2019 were retrospectively revised. Data were obtained from electronic medical records. No exclusion criteria were applied. SPSS statistics V 20.0
software was used, and 36 variables were analysed.

RESULTS
In total, 84 patients received ceftaroline fosamil for a median of 14 days (interquartile range, 9 to 31 days) from February 2018 to December 2019. The median age was 70 years
and 66.7% (56) were male. The median Charlson comorbidity
index was 4 points, 30% of patients were diabetic, 44.8% had
any heart disease, 22.7% had a chronic renal injury, 14.3% had
neoplasms, 17.9% had a chronic pulmonary disease, 9.5% had
chronic liver disfunction and 4.8% were transplant recipients.
Most patients (88.1%) received ceftaroline under the supervision of the Infectious Disease Department, 54 in a medical
ward, 16 in a surgical section, and 14 in an ICU setting.
Most indications were off-label, including 29 (34.5%) infectious endocarditis (IE), of which 20 were prosthetic valve
IE and 9 native valve IE; 14 (16.6%) bacteraemia, 19 (22.6%)
osteoarticular infections and 5 (6%) central nervous system
(CNS) infections; 2 (2.4%) patients had a complicated skin and
soft tissue infection and 10 (11.9%) patients had pneumonia.
Of the remaining five patients, one had tertiary peritonitis with
the isolation of methicillin-resistant
S. epidermidis, one S. pneumoniae bacteraemia secondary to complicated sinusitis with an intraorbital abscess, one
had a sternal wound infection and was reported previous myositis due to daptomycin, and the fourth was a patient under
oral treatment for chronic osteomyelitis who developed biliary
sepsis; the reason for prescribing ceftaroline was unspecified
for the fifth patient.

Table 1	Description of secondary effects

Case
1

Secondary effect

Figure

Transaminases elevation

GGT 140 IU/L (NR 8-61)

Day of appearance

Evolution after discontinuation

38

Normalization 6 days after

38

Normalization 12 days after

ALT 107 IU/L (NR 5-45)
AST 48 IU/L (NR 5-40) LDH 625 IU/L (NR 219- 439)
2

Neutropenia

490 neutrophils/L
9

3

Neutropenia, thrombocytopenia

440 neutrophils/L 76x10 platelets/L

32

Normalization 5 months aftera

4

Thrombocytopenia, creatinine elevation

88x109 platelets/L creatinine 2.01 mg/dL

13

Normalization of platelet count 10 days after,
creatinine improved to 1.3 mg/dLb

5

Neutropenia

130 neutrophils/L

18

Normalization 6 days after

GGT, Gamma-glutamyltransferase; ALT, Alanine transaminase; AST, Aspartate transaminase; LDH, Lactate dehydrogenase; a No previous analyses available; b Patient with
acute multi-factorial kidney injury; role of Ceftaroline is speculative
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Table 2	Patients in which ceftaroline was prescribed
because of failure of previous treatment:
evolution and infection type
Success

Failure

Dead no related to infection

Total

Osteomyelitis

0

1

0

1

Arthritis

0

1

0

1

Bacteraemia

7

1

0

8

Endocarditis

8

5

0

13

Pneumonia

5

1

0

6

CNS infection

1

1

1

3

a

b

Other

1

1

1

3

Total

22

11

2

35

CNS, Central Nervous System; a This patient had a bacteraemia by S. pneumoniae secondary
to a complicated sinusitis and intraorbital abscess; bThis was a multi-operated patient with
tertiary peritonitis; Ceftaroline was added to treatment because of previous methicillin
resistant S. epidermidis isolation. Nevertheless, his general condition worsened and required
new surgical intervention.

Table 3	Patients in which ceftaroline was prescribed because of
failure of previous treatment: evolution and microorganism
Success

Failure

Dead no related to infection

Total

Coagulase-negative staphylococci

6

4

0

10

Methicillin-susceptible S. aureus

11

1

0

12

Methicillin-resistant S. aureus

2

2

0

4

Enterococcus sp.

0

1

0

1

Streptococcus sp.

2

0

1

3

No isolation

1

3

1

5

Total

22

11

2

35

Causative microorganisms were isolated in 72 patients,
with S. aureus being the most common pathogen (28 methicillin-susceptible S. aureus (MSSA) and 14 MRSA), followed by
coagulase-negative staphylococci (23), streptococci (3) and
enterococci (2).
The main reason for prescription was the failure of previous treatment (35 patients, 41.7%), defined as a lack of clinical improvement or isolation of the same microorganism 48
hours after initiation of an appropriate antibiotic. Ceftaroline
was the drug of-choice in 40 (47.6%) patients, in an empirical (27) or guided (13) manner. In seven patients, the reason
for prescription was unspecified and in two patients, previous
adverse drug effects prompted the change to the antimicrobial regimen.
Most patients (52, 61.9%) received 600 mg every 8 hours,
14 (16.6%) were given 600 mg every 12 hours, with the remaining treatments adjusted by renal function.

Secondary effects were reported in five patients (5.9%)
including neutropenia, thrombocytopenia, transaminases elevation and creatinine elevation; all except one were mild and
resolved after discontinuation (Table 1).
Success was defined as satisfactory clinical evolution
which allowed treatment discontinuation or de-escalation
and was obtained in most patients (60, 71.4%). Two patients
(2.4%) in which treatment was empirical were found to have
a non-infectious condition. 8 (9.5%) of them died for a reason not related to the infection. Treatment failure, defined as
adverse clinical evolution or persistence of positive cultures
for the same microorganism 48 hours after ceftaroline initiation, occurred in 14 (16.7%) patients. Of note, 78.5% (11) of
these failures occurred in patients for which ceftaroline had
been prescribed because of the failure of previous antibiotics.
Nevertheless, most cases in which ceftaroline was the salvage
treatment recovered (22/35, 62.8%) (Table 2 and 3).
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DISCUSSION
Clinical data on the effectivity of ceftaroline in off-label
indications in scarce and rests upon case series, fundamentally
used as salvage therapy [5–11]. One recent large multicentre
retrospective study included 527 patients and most (67%) were
treated for off-label infections [12], a lower rate than in our
series in which this group of patients represented 85.7% of the
cases. Notably, these included 5 CNS infections (6%) and 19
osteoarticular infections (22.6%), in which previous experience
is even more scarce [9–11,13].
Of note, MSSA was isolated in 28/72 (38.8%) of patients
in our series, a high incidence compared to previous reports
[14]. For most patients, the reason for prescription was the failure of previous treatment (12 patients, 42.9%) or an empirical
of-choice treatment in patients with risk factors for MRSA (12
patients, 42.9%). Most patients (18, 64.3%) had endocarditis or
bacteraemia, life-threatening, infections with a high inoculum in
which treatment with a broad- spectrum and high bactericidal
antibiotic is mandatory. Importantly, 26 of these MSSA isolates
showed a MIC to vancomycin 1.5 g/mL as measured by the E-test.
Interestingly, 47.6% of patients received ceftaroline as the
first-choice therapy without previous antibiotic treatment, a
higher percentage than the previous series [12]. Arshad et al
concluded in their retrospective control-matched comparative
study [15] that ceftaroline is clinically as effective as vancomycin or daptomycin for treatment of MRSA bacteraemia. In our
study, 15 of 40 patients treated with ceftaroline as first-line
therapy had bacteraemia or endocarditis, 15 had an osteoarticular infection, of which eight were prosthetic arthritis. In
this group of patients, the high bactericidal power of ceftaroline against resistant gram-positive bacteria combines with
its activity against many non-resistant Enterobacteriaceae, microorganisms which may affect such patients, especially older
patients, thus allowing an empirical antibiotic regimen with
one single agent.
Our study correlates with previous literature regarding the
rate of clinical or microbiological cure, which was 71.4%, comparable to 68.3% reported by Zasowski et al [16].
Regarding the dosage of ceftaroline, it has been previously
proposed that 600 mg every 8 hours instead of every 12 hours
would be more effective in patients with normal renal function, especially if the risk of MRSA infection is high [17]. The
tolerance of this regimen was compared to standard therapy
by Cheng et al [18], who found a comparable safety profile. In
our study, most patients (60%) received 600 mg every 8 hours,
with good tolerance in most patients. The rate of adverse effects was similar to those described previously in the literature
[14] (5/84 patients, 5.9%). All events occurred in patients who
received 600 mg every 8 hours after 2 weeks of treatment. Remarkably, 3 of 5 patients suffered neutropenia. La Vie et al [19]
reported a high rate of neutropenia associated with prolonged
ceftaroline use in a series of 39 patients, and recommended
a weekly blood count, whereas data from large multicentre
controlled trials reported a lower incidence of haematological

toxicity [20]. Disturbances in liver tests and renal function impairment have been described in 1–7% and <1% of patients in
previous studies, respectively [20].
This retrospective study confirms the previous evidence of
ceftaroline fosamil good tolerability and effectiveness against
multi-resistant gram-positive microorganisms, providing new
data to support its use in currently off-label indications as rescue or first-line therapy.
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