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Daptomycin is currently registered for use in treatment of complicated skin and skin structure infections (cSSSI) and Staphylococcus 
aureus bacteraemia. The role of daptomycin in treatment of severe Gram-positive infections needs to be considered outside of 
these specific and rigid indications. Based on surveillance data, supporting literature and within the context of antimicrobial 
stewardship, the South African Society for Clinical Microbiology (SASCM) provides recommendations for appropriate use 
of daptomycin. These recommendations were formulated by members of the National Antimicrobial Committee (NAC), a  
sub-committee of SASCM, following consultation and review of the relevant literature.
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Introduction
Daptomycin belongs to the class of antimicrobial agents known 
as cyclic lipopeptides. It exhibits bactericidal activity against 
most Gram-positive bacteria through a unique mechanism of 
action that involves cationic binding to the cytoplasmic cell 
membrane causing rapid depolarisation of membrane potential.

Daptomycin has a very low frequency of spontaneous 
development of resistance in vitro, although resistance 
development in vivo has been described in a methicillin-resistant 
Staphylococcus aureus (MRSA) endocarditis patient on 
daptomycin treatment.1 Resistance to daptomycin in S. aureus is 
heterogenous, similar to that observed for ß-lactams and 
glycopeptides; and, at present, there is no single mutation or 
mechanism of action that confers resistance.2 The extremely low 
occurrence of resistant strains has precluded the determination 
of a resistant clinical breakpoint by the Clinical Laboratory 
Standards Institute (CLSI), although the European Committee on 
Antimicrobial Susceptibility Testing (EUCAST) has defined a 
resistant clinical breakpoint of > 1 μg/ml.3,4

The Centre for Opportunistic, Tropical and Hospital Infections 
(COTHI) at the National Institute for Communicable Diseases 
(NICD) is performing national public sector surveillance for S. 
aureus bacteraemia (SAB), with enhanced surveillance in 
Gauteng (three sentinel sites) and the Western Cape (two sentinel 
sites). Figure 1 illustrates the national demographics of 2065 
patients with SAB over a three-year period with distribution by 
age group and gender. Selected antimicrobial susceptibility 
testing (AST) results for isolates from the enhanced surveillance 
sites is presented in Figure 2. These data highlight the uniform 
susceptibility over a three-year period to daptomycin, linezolid 
and the glycopeptides. There has been a slight increase in the 
MRSA rate over the same period.

These daptomycin surveillance data is concordant with 
international surveillance data, where Sader et al. have 

demonstrated no increasing resistance to daptomycin over an 
eight-year period.5 In this surveillance program, including 
164 457 Gram-positive isolates, non-susceptibility rates are less 
than 0.2%, with S. aureus non-susceptibility recorded in only 
0.05% of isolates (total of 97 542 S. aureus isolates). These data 
indicate that, despite prolonged availability and use of 
daptomycin, current non-susceptibility rates are very low and 
periodic surveillance seems appropriate for monitoring 
susceptibility rates.

Daptomycin is currently registered for use in treatment of 
complicated skin and skin structure infections (cSSSI) and  
S. aureus bacteraemia including right-sided S. aureus endocarditis. 
The role of daptomycin in treatment of severe Gram-positive 
infections needs to be considered outside of these specific and 
rigid indications. Based on surveillance data, supporting 
literature and within the context of antimicrobial stewardship 
SASCM provides recommendations for appropriate use of 
daptomycin. These recommendations were formulated by 
members of the National Antimicrobial Committee (NAC), a sub-
committee of SASCM, following consultation and review of the 
relevant literature.

Recommendations for clinical use of daptomycin

Empiric therapy
Daptomycin can be considered for empirical antimicrobial 
therapy in severe infections where broad-spectrum Gram-
positive cover is necessary. This is supported by current 
literature where Bassetti et al. demonstrated a 10-fold higher 
risk of mortality in patients receiving empiric vancomycin 
therapy, as compared to high-dose (8 – 10 mg/kg) daptomycin 
therapy.6

The following principles and guidelines apply to daptomycin’s 
use as an empiric agent:
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(1)  Daptomycin is an alternative/substitute to glycopeptides 
(vancomycin or teicoplanin) and linezolid, where these 
agents may be considered as part of an empiric 
regimen.

(2)  The lower respiratory tract (LRT) must be excluded as a 
potential source of sepsis. If there is any concern or pos-
sibility that the LRT is the source then daptomycin should 
not be prescribed. This is due to the inactivation of dapto-
mycin by pulmonary surfactant.7 Diagnostic stewardship 
should be incorporated as a component of the antimicro-
bial stewardship program to assist in this determination.

(3)  Antimicrobial stewardship principles should be adhered 
to in the use of this agent. There should be a valid reason 
and necessity for use of a broad-spectrum Gram-positive 
agent. Daptomycin should not be used in place of nar-
rower-spectrum agents where these are appropriate. e.g. 
if S. aureus cover is necessary but the risk of MRSA is low, 
daptomycin should not be prescribed in place of 

cloxacillin/ß-lactams. Similarly de-escalation to a nar-
rower-spectrum agent is mandatory following suscepti-
bility results.

Directed therapy

(1)  Although daptomycin has very specific clinical and mi-
crobiological indications, there is wide experience and 
supporting literature for its use outside of these indica-
tions. From a clinical perspective, other than lower res-
piratory tract infections, it can be considered equivalent 
to its counterparts, viz. glycopeptides and linezolid. 
Daptomycin broad-spectrum activity is suitable as direct-
ed therapy against a number of Gram-positive patho-
gens including MRSA but also streptococci and 
enterococci based on rational recommendations from 
the antimicrobial stewardship team. However, it is not 
considered a substitute for ß-lactam agents as they re-
main the preferred treatment option when susceptibility 
to these agents is retained. In certain clinical instances, 
e.g. hypersensitivity reaction to ß-lactam agents, dapto-
mycin may be a suitable alternative, although it is rec-
ommended that these be discussed with a clinical 
microbiologist.

(2)  For enterococci, especially vancomycin-resistant entero-
cocci (VRE), daptomycin has a distinct role in directed 
therapy. It is an acceptable alternative to linezolid for 
directed therapy of VRE-associated infections. Dosing-
modification (see below) is necessary when used as di-
rected therapy for enterococcal infections.

(3)  Daptomycin can also be used as part of a combina-
tion-directed therapy regime for specific difficult-to-treat 
infections, e.g. infective endocarditis; osteomyelitis; 
prosthesis-related infections, etc. The rationale here is 
similar to that for high-dose therapy, where pharmaco-
dynamic drug exposures may be suboptimal due to pa-
tient-related factors (augmented renal clearance, poor 
penetration to target site) or microbe-related factors 
 (elevated MIC, biofilm formation, host defense protein 
resistance). Additionally, there may be situations where 

Figure 1: Age and gender distributions of the 2065 patients with  
S. aureus bacteraemia over a three-year period.
Notes: Adult - ≥13 years old. Paed – paediatrics, less than 13 years.

Figure 2: Susceptibility data on 1560 S. aureus isolates from two provinces in South Africa.
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combination therapy mitigates against resistance. 
Daptomycin activity is highly dependent on binding to 
the cell membrane, which is influenced by the net sur-
face charge. Concomitant antimicrobial therapy that in-
hibits modification of the net surface charge facilitates 
binding of daptomycin, thus countering resistance mech-
anisms. There are reported synergistic interactions be-
tween daptomycin and a variety of antimicrobial agents 
including: ß-lactams (ampicillin, cloxacillin, ceftaroline); 
fosfomycin; gentamicin; trimethoprim-sulfmethoxazole; 
and, rifampicin.8

Dosing of daptomycin
The registered doses for daptomycin are 4 mg/kg daily for cSSSI 
and 6 mg/kg daily for bacteraemia and endocarditis. Daptomycin 
is a concentration-dependent agent and demonstrates a 
prolonged post-antibiotic effect (~6.8 hours). It is 90% protein 
bound and has a long half-life (~8 hours), allowing for once-daily 
dosing.2 In patients with renal failure (GFR of <30 mls/min), the 
dosing interval is adjusted from 24 to 48 hours.

The pharmacokinetic/pharmacodynamic (Pk/Pd) parameter for 
significant bactericidal activity is the AUCfree/MIC ratio, and is 
organism-dependent ranging from 16.5 to 189.9 The higher 
exposures are MIC-driven. Experimental in vivo data indicate that 
for a standard 4 mg/kg daily dose there is a 95% probability of 
target attainment for S. aureus and ß-haemolytic streptococci at 
an MIC ≤ 2 μg/ml; and, a 96.2% probability of target attainment 
for Enterococcus faecalis and Enterococcus faecium at an 
MIC ≤ 8 μg/ml.2,10 Monte Carlo simulations using pharmacokinetic 
data from clinical studies indicate that for S. aureus at an 
MIC ≤ 1 μg/ml, the probability of achieving a bacteriostatic effect 
is: (i) 65.7 – 97.4% for a dose of 6 mg/kg daily; (ii) 96.3 – 99.9% for 
a dose of 8 mg/kg daily; and, (iii) 99.8 – 100% for a dose of 10 mg/
kg daily.11 In the Clinical Practice Guideline by the Infectious 
Diseases Society of America (IDSA), higher daily doses of 8 – 
10 mg/kg of daptomycin are recommended by some experts for 
treatment of bacteraemia, as well as endocarditis, with a level 
B-III recommendation.12 EUCAST recommends a high dose 
(defined as  >8  mg/kg daily) for treatment of enterococcal 
infections.13

The Pk/Pd analysis of daptomycin supports use of higher doses, 
although this is largely based on MIC data; however, standard 
doses are sufficient for the majority of indications. This is 
supported by global surveillance data where the MIC90 for almost 
100 000 S. aureus isolates remains at 0.5 μg/ml.5 However, there 
are reasons and specific indications for high-dose therapy, and 
these need to be considered to avoid clinical failure and possible 
development of resistance. The rationale and specific indications 
for high-dose daptomycin are detailed below.

(1)  Rationale for higher doses of daptomycin

 •  High inoculum infections treated with subtherapeutic 
doses of daptomycin are associated with clinical failure 
and the development of reduced susceptibility to dapto-
mycin. This allows for the accumulation of hetero-dap-
tomycin resistant S. aureus (hDRSA) phenotypes.14 Other 
predictors of non-susceptibility include significant co-
morbidity, delay in source control and bacteraemic per-
sistence despite prior vancomycin therapy.

 •  In clinical trials, increased daptomycin MICs developed in 
6% of patients with bacteraemia with or without endo-
carditis, all of whom had received vancomycin 
previously.15

 •  Critically ill patients with augmented creatinine clearance 
have also been shown to have augmented daptomycin 
clearance, resulting in low drug exposures and increased 
mortality in spite of using daily doses of 6–8 mg/kg.16

 •  Dosing strategies that have been evaluated to optimise 
the clinical outcome of patients whilst minimising the se-
lection for daptomycin-resistant mutants include doses 
as high as 10–12 mg/kg/day, with prompt drainage or de-
bridement of high-inoculum infections.17

 •  These doses have significantly increased the clinical and 
microbiological success rates for S. aureus bloodstream 
infection without increasing toxicity.18,19

(2)  Recommendations for higher doses of daptomycin

 •  Higher doses of daptomycin should be used in consulta-
tion with a clinical microbiologist and/or infectious 
 diseases expert.

 •  Higher doses of daptomycin should be considered in the 
clinical scenarios described above.

 •  Critically ill patients with augmented creatinine clearance 
and suspected/confirmed MRSA bacteraemia.20

 •  Patients with high inoculum infections, such as infective 
endocarditis, and significant comorbidities. Adequate 
source control for high inoculum infections is mandatory 
to limit the risk of development of resistance.

•  Patients with SAB infections who are at high risk of clini-
cal failure, i.e. persistent bacteraemia and previous fail-
ure of glycopeptide therapy.

•  Daptomycin can be used as directed therapy against ente-
rococcal infections, especially in the treatment of VRE. The 
MICs to both E. faecalis and E. faecium are often very close 
to the breakpoint, namely 4  μg/ml, and higher doses of 
daptomycin are required to optimise the Pk/Pd exposures 
and effectively treat infections with these highly resistant 
organisms.

Adverse events in the context of high-dose 
daptomycin
Side effects associated with use of daptomycin, like many 
antimicrobial agents, are minimal but may include the following: 
hypersensitivity reactions; elevation in creatinine phosphokinase 
(CPK) levels and associated myopathy; eosinophilic pneumonia; 
and, renal toxicity. The majority of studies evaluating side effects 
associated with its use have been in the context of registered 
doses of 4 – 6  mg/kg. There is obvious concern that at higher 
doses these side effects may become more prominent and a 
limiting factor in its use.

The majority of studies conducted to date have been 
retrospective analyses of case studies where high-dose 
daptomycin has been used. These studies generally indicate that 
high-dose daptomycin therapy is safe, and there are very few 
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combination therapy mitigates against resistance. 
Daptomycin activity is highly dependent on binding to 
the cell membrane, which is influenced by the net sur-
face charge. Concomitant antimicrobial therapy that in-
hibits modification of the net surface charge facilitates 
binding of daptomycin, thus countering resistance mech-
anisms. There are reported synergistic interactions be-
tween daptomycin and a variety of antimicrobial agents 
including: ß-lactams (ampicillin, cloxacillin, ceftaroline); 
fosfomycin; gentamicin; trimethoprim-sulfmethoxazole; 
and, rifampicin.8

Dosing of daptomycin
The registered doses for daptomycin are 4 mg/kg daily for cSSSI 
and 6 mg/kg daily for bacteraemia and endocarditis. Daptomycin 
is a concentration-dependent agent and demonstrates a 
prolonged post-antibiotic effect (~6.8 hours). It is 90% protein 
bound and has a long half-life (~8 hours), allowing for once-daily 
dosing.2 In patients with renal failure (GFR of <30 mls/min), the 
dosing interval is adjusted from 24 to 48 hours.

The pharmacokinetic/pharmacodynamic (Pk/Pd) parameter for 
significant bactericidal activity is the AUCfree/MIC ratio, and is 
organism-dependent ranging from 16.5 to 189.9 The higher 
exposures are MIC-driven. Experimental in vivo data indicate that 
for a standard 4 mg/kg daily dose there is a 95% probability of 
target attainment for S. aureus and ß-haemolytic streptococci at 
an MIC ≤ 2 μg/ml; and, a 96.2% probability of target attainment 
for Enterococcus faecalis and Enterococcus faecium at an 
MIC ≤ 8 μg/ml.2,10 Monte Carlo simulations using pharmacokinetic 
data from clinical studies indicate that for S. aureus at an 
MIC ≤ 1 μg/ml, the probability of achieving a bacteriostatic effect 
is: (i) 65.7 – 97.4% for a dose of 6 mg/kg daily; (ii) 96.3 – 99.9% for 
a dose of 8 mg/kg daily; and, (iii) 99.8 – 100% for a dose of 10 mg/
kg daily.11 In the Clinical Practice Guideline by the Infectious 
Diseases Society of America (IDSA), higher daily doses of 8 – 
10 mg/kg of daptomycin are recommended by some experts for 
treatment of bacteraemia, as well as endocarditis, with a level 
B-III recommendation.12 EUCAST recommends a high dose 
(defined as  >8  mg/kg daily) for treatment of enterococcal 
infections.13

The Pk/Pd analysis of daptomycin supports use of higher doses, 
although this is largely based on MIC data; however, standard 
doses are sufficient for the majority of indications. This is 
supported by global surveillance data where the MIC90 for almost 
100 000 S. aureus isolates remains at 0.5 μg/ml.5 However, there 
are reasons and specific indications for high-dose therapy, and 
these need to be considered to avoid clinical failure and possible 
development of resistance. The rationale and specific indications 
for high-dose daptomycin are detailed below.

(1)  Rationale for higher doses of daptomycin

 •  High inoculum infections treated with subtherapeutic 
doses of daptomycin are associated with clinical failure 
and the development of reduced susceptibility to dapto-
mycin. This allows for the accumulation of hetero-dap-
tomycin resistant S. aureus (hDRSA) phenotypes.14 Other 
predictors of non-susceptibility include significant co-
morbidity, delay in source control and bacteraemic per-
sistence despite prior vancomycin therapy.

 •  In clinical trials, increased daptomycin MICs developed in 
6% of patients with bacteraemia with or without endo-
carditis, all of whom had received vancomycin 
previously.15

 •  Critically ill patients with augmented creatinine clearance 
have also been shown to have augmented daptomycin 
clearance, resulting in low drug exposures and increased 
mortality in spite of using daily doses of 6–8 mg/kg.16

 •  Dosing strategies that have been evaluated to optimise 
the clinical outcome of patients whilst minimising the se-
lection for daptomycin-resistant mutants include doses 
as high as 10–12 mg/kg/day, with prompt drainage or de-
bridement of high-inoculum infections.17

 •  These doses have significantly increased the clinical and 
microbiological success rates for S. aureus bloodstream 
infection without increasing toxicity.18,19

(2)  Recommendations for higher doses of daptomycin

 •  Higher doses of daptomycin should be used in consulta-
tion with a clinical microbiologist and/or infectious 
 diseases expert.

 •  Higher doses of daptomycin should be considered in the 
clinical scenarios described above.

 •  Critically ill patients with augmented creatinine clearance 
and suspected/confirmed MRSA bacteraemia.20

 •  Patients with high inoculum infections, such as infective 
endocarditis, and significant comorbidities. Adequate 
source control for high inoculum infections is mandatory 
to limit the risk of development of resistance.

•  Patients with SAB infections who are at high risk of clini-
cal failure, i.e. persistent bacteraemia and previous fail-
ure of glycopeptide therapy.

•  Daptomycin can be used as directed therapy against ente-
rococcal infections, especially in the treatment of VRE. The 
MICs to both E. faecalis and E. faecium are often very close 
to the breakpoint, namely 4  μg/ml, and higher doses of 
daptomycin are required to optimise the Pk/Pd exposures 
and effectively treat infections with these highly resistant 
organisms.

Adverse events in the context of high-dose 
daptomycin
Side effects associated with use of daptomycin, like many 
antimicrobial agents, are minimal but may include the following: 
hypersensitivity reactions; elevation in creatinine phosphokinase 
(CPK) levels and associated myopathy; eosinophilic pneumonia; 
and, renal toxicity. The majority of studies evaluating side effects 
associated with its use have been in the context of registered 
doses of 4 – 6  mg/kg. There is obvious concern that at higher 
doses these side effects may become more prominent and a 
limiting factor in its use.

The majority of studies conducted to date have been 
retrospective analyses of case studies where high-dose 
daptomycin has been used. These studies generally indicate that 
high-dose daptomycin therapy is safe, and there are very few 
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•  Monitor renal function and adjust dosing interval to 48  
hourly when CrCl <30 ml/min. This does not apply to patients 
receiving continuous renal replacement therapy (CRRT).

•  Monitor eosinophil counts weekly. New onset non-produc-
tive cough and/or dyspnoea should prompt an X-ray of the 
chest to exclude possible eosinophilic pneumonia. This may 
occur in the absence of peripheral eosinophilia.

It is important that we utilise our limited armamentarium of 
antimicrobial agents in a responsible and appropriate manner. 
The importance of choosing the most appropriate drug for the 
isolated bug, in the context of a specific infection and with 
appropriate dosing so as to optimise the pharmacodynamic 
exposure cannot be over-emphasised. Patient outcome is 
dependent on dose optimisation, thus utilisation of 
antimicrobials must be carefully evaluated from a clinico-
microbiological perspective.23,24 Daptomycin is no exception and 
prudent use is required, yet its value in treating serious Gram-
positive infections should not be underestimated, and 
daptomycin should be considered as a useful alternative where 
applicable.
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