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Abstract
Features and properties of daptomycin (Cubicin)

▲ Daptomycin is a lipopeptide antibacterial with rapid
in vitro activity against Gram-positive cocci. It is Indication
approved for use in patients with complicated skin

Complicated skin and skin structure infectionsand skin structure infections (cSSSIs) caused by
specified Gram-positive cocci.

Mechanism of action
▲ In vitro, daptomycin was active against Staphylo-

coccus aureus (including meticillin-resistant Disruption of bacterial cell membrane potential
strains), Streptococcus pyogenes, S. agalactiae,

Dosage and administrationgroup C and G β-haemolytic streptococci and
vancomycin-susceptible Enterococcus faecalis.

Recommended dosage 4 mg/kg once dailyBactericidal activity in vitro was rapid and concen-
tration dependent. Route of administration Intravenous infusion

▲ In two randomised, investigator-blinded, multicen-
Duration of administration 7–14 daystre trials in patients with cSSSIs, intravenous dapto-

mycin 4 mg/kg once daily was as effective as Pharmacokinetic profile (4 mg/kg once daily at steady
standard therapy (intravenous semi-synthetic peni- state)
cillin 4–12 g/day or vancomycin 1g 12-hourly).

Mean maximum plasma concentration 57.8 µg/mLClinical success rates assessed 6–20 days after treat-
ment end were 82.1% in daptomycin recipients and

Mean area under the plasma 494 µg • h/mL82.9% in recipients of standard therapy (pooled concentration-time curve from 0–24h
data).

Plasma protein binding 92%▲ In patients with cSSSIs, the adverse event profiles
of daptomycin and vancomycin were similar. Crea-

Volume of distribution ≈0.1 L/kgtine phosphokinase (CPK) levels increased in 2.8%
of daptomycin recipients and 1.8% of patients who Mean elimination half-life 8.1h
received standard therapy; only one daptomycin

Most common adverse eventsrecipient (0.2%) experienced increased CPK levels
and muscle symptoms that were not associated with

Constipation, injection-site reactions, nausea, headache,any comorbid factors. diarrhoea and vomiting
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Daptomycin

Daptomycin (Cubicin1) is a cyclic lipopeptide those listed above, as well as Corynebacterium
jeikeium, vancomycin-resistant E. faecalis, E. faeci-antibacterial derived from Streptomyces rose-
um (including vancomycin-resistant strains), S.osporus[1] that was recently approved in the US for
epidermidis (including meticillin-resistant strains)use in the treatment of complicated skin and skin
and S. haemolyticus. However, this profile focusesstructure infections (cSSSIs).[2] An SSSI is defined
on the activity of daptomycin against the Gram-pos-as complicated if it requires surgical intervention
itive cocci for which it is approved and its use in theand/or is known or suspected to involve deeper soft
treatment of patients with cSSSIs.tissue layers of muscle and fascia.[3] Complicated

infections are mostly caused by Gram-positive coc-
1. Pharmacodynamic Profileci, particularly Staphylococcus aureus and Strepto-

coccus pyogenes (group A β-haemolytic streptococ-
ci), although enterococci, coagulase-negative  Mechanism of Action
staphylococci and other β-haemolytic streptococci

● Daptomycin has a distinct mechanism of ac-(groups B, C or G) may also be involved.[3,4]

tion.[5] The binding of daptomycin to bacterial cell
Daptomycin is approved for use in cSSSIs that

membranes results in disruption of the membrane
are proven or strongly suspected to be caused by S. potential.[5,6] The synthesis of protein, DNA and
aureus (including meticillin-susceptible and meticil- RNA is inhibited by this disruption,[5,7,8] leading to
lin-resistant strains; MSSA and MRSA), S. py- bacterial cell death.
ogenes, S. agalactiae (group B β-haemolytic strep-
tococcus), S. dysgalactiae subspecies equisimilis  Antibacterial Activity
(group C β-haemolytic streptococcus, sometimes
classified as group G or group L), or Enterococcus In vitro antibacterial activity of daptomycin was
faecalis (vancomycin-susceptible strains only).[1,5] generally assessed according to the minimum inhib-
Daptomycin has in vitro activity against most clini- itory concentration (MIC) required to inhibit growth
cally relevant Gram-positive bacteria. This includes of the specified micro-organism, with focus on the

1 Use of tradenames is for product identification purposes only and does not imply endorsement.
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minimum concentration required to inhibit 90% of lin-resistant strains), daptomycin MIC90 values
bacterial strains (MIC90). MIC susceptibility break- were 0.25–1.0 µg/mL (10–888 isolates).[9,11,14,16-19]

points (the MIC at which daptomycin inhibits In a study examining the susceptibility to dapto-
growth of susceptible isolates) specified in dapto- mycin of S. aureus with glycopeptide intermediate
mycin prescribing information are ≤1 µg/mL for S. susceptibility (GISA), the MIC90 was 4 µg/mL (19
aureus, S. pyogenes, S. agalactiae and S. dysgalac- isolates).[19] Furthermore, daptomycin showed in vi-
tiae subspecies equisimilis and ≤4 µg/mL for vanco- tro activity (MIC = 1.0 µg/mL) against a vancomy-
mycin-susceptible E. faecalis.[5] cin-resistant S. aureus clinical isolate (vancomycin

MIC >32 µg/mL).[21]In in vitro studies, daptomycin required Ca2+ at
concentrations of 45–55 mg/L, about equivalent to ● Daptomycin MIC90 values for S. pyogenes were
the physiological free concentration of 1.15–1.31 0.06 µg/mL (50–484 isolates),[9,11,15,17] and for S.
mmol/L, to be fully effective.[9-12] Dilution method agalactiae were 0.25–0.5 µg/mL (31–367 iso-
susceptibility testing for daptomycin should be lates).[9,11,16-18] Data concerning the activity of
undertaken using a minimum calcium chloride con- daptomycin against S. dysgalactiae subspecies
centration of 50 mg/L in Mueller-Hinton broth or 28 equisimilis are lacking, although daptomycin is gen-
mg/L in Mueller-Hinton agar,[5] and US National erally active against group C and G β-haemolytic
Committee for Clinical Laboratory Standards (NC- streptococci (MIC90 0.06–0.12 µg/mL [10–83 iso-
CLS) MIC quality control ranges for daptomycin lates]).[9,15]

reflect the MICs obtained when Mueller-Hinton ● Against vancomycin-susceptible isolates of E.
broth contains Ca2+ supplementation to a final con- faecalis, MIC90 values for daptomycin were 0.5–2.0
centration of 50 µg/mL.[13] Unless specified other- µg/mL (10–2049 isolates).[9,11,16-18,20] In an in vitro
wise (some studies reported as abstracts did not study using 20 isolates of vancomycin-susceptible
comment on calcium supplementation[14,15]), all sus- E. faecalis, daptomycin showed synergistic activity
ceptibility results reported are based on testing in with ceftriaxone, cefepime and imipenem against
media supplemented with additional calcium. For 65%, 35% and 35% of isolates, respectively.[22]

testing according to British Society for Anti- ● For S. aureus, MRSA, S. pyogenes,  S. agalac-
microbial Chemistry (BSAC) standards, isotonic tiae, and vancomycin-susceptible E. faecalis, (n =
agar with an adjustment to 50 mg/L Ca2+ was 31–57) and 19 group C and G β-haemolytic strepto-
used.[16] Most reports specified that in vitro testing cocci, susceptibility rates to daptomycin were all
methods otherwise complied with NCCLS or BSAC 100%.[9]

standards. ● Several studies compared the in vitro activity of
daptomycin with that of other antibacterials com-

 In Vitro Activity monly used in the treatment of cSSSIs.[9,16-18] In
Numerous studies have examined the in vitro addition to a 100% susceptibility to dapto-

activity of daptomycin against the Gram-positive mycin,[9,16-18] 99.9–100% of S. aureus isolates (n =
cocci for which the use of daptomycin is ap- 80–1222) were susceptible to vancomycin,[9,16-18]

proved;[9,11,14-20] most studies used clinical iso- teicoplanin,[9,17,18] linezolid[17,18] or quinupristin/
lates.[11,14-20] Studies were conducted in North dalfopristin;[17,18] 100% of MRSA isolates (n = 29
America[9,11,15,17,19] (two studies in the US only[15,17]) and 51) and 100% of group C and G streptococci
and Europe[14,16,18,20] (one study in the UK only[16]). isolates (n = 8 and 19) were susceptible to vancomy-
Study isolates were mostly collected between 1999 cin[9,16] or teicoplanin;[9] 100% of S. pyogenes iso-
and 2001; in two studies, less common isolates were lates (n = 50–484) were susceptible to vancomy-
collected over the previous 10 years.[16,19] Some of cin,[9,16,17] teicoplanin,[9] linezolid[17] or quinupristin/
the studies included in this section are available as dalfopristin;[17] 100% of S. agalactiae isolates (n =
abstracts and/or posters.[14,15,20] 31–367) were susceptible to vancomycin,[9,16-18]

● Daptomycin demonstrates in vitro activity teicoplanin,[9] linezolid[17,18] or quinupristin/
against Gram-positive cocci implicated in cSSSIs. dalfopristin;[17,18] 100% of vancomycin-susceptible
Against S. aureus (including oxacillin- and meticil- E. faecalis isolates (n = 30–2049) were susceptible
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to vancomycin,[9,16-18] teicoplanin[9,17,18] or linezo-  Pharmacodynamic/
lid.[17,18] Pharmacokinetic Considerations
● In vitro, the bactericidal activity of daptomycin

● Modelling studies determined that the effective
against S. aureus was rapid and concentration de- daptomycin dose required to achieve an 80% reduc-
pendent.[12,23-26] At four times the MIC, daptomycin tion in the in vitro bacterial density of MRSA at 48
killed a mean 99.9% of 25 isolates of each of MSSA hours was 3.1 mg/kg,[32] and that a daptomycin
and MRSA at 24 hours, and was more bactericidal dosage of 4 mg/kg once daily had an 80.4%
than all comparator drugs, including meticillin and probability of achieving maximal kill of MRSA
vancomycin.[23] However, at the MIC, daptomycin (study available as an abstract).[33]

killed a mean 76.8% of MSSA, but only a mean
● In murine neutropenic thigh models of MSSA[29]

32.3% of MRSA isolates at 24 hours.[23]

or MRSA[30] infection, the area under the serum
● Enhanced bactericidal activity occurred with the concentration-time curve (AUC) to MIC ratio was

combination of daptomycin and gentamicin against the parameter best correlated with outcome.
MSSA and E. faecalis, (log10 decrease at 4 hours

● Against S. aureus, the post-antibiotic effect
5.7–>5.9 vs 4.6–4.8 for MSSA and ≥5.9 vs 4.5–5.3 (PAE) of daptomycin (at clinically achievable con-
for E. faecalis) but not S. pyogenes, S. agalactiae or centrations) was dose dependent, and ranged from
MRSA.[12]

1.0 to 6.3 hours (in vitro study).[10] In a murine
● At 4 hours, the combination of daptomycin and neutropenic thigh model of S. aureus infection, the

oxacillin 32 µg/mL was bactericidal at ≤1 times the in vivo PAE of daptomycin was 4.8–7.3 hours (study
MIC for daptomycin against 17 of 18 strains of available as an abstract).[34]

MRSA, all of which were resistant to oxacillin but ● In vitro, the PAE of daptomycin (at clinically
susceptible to daptomycin. At 24 hours, synergy and achievable concentrations) against E. faecalis was
bactericidal activity against all 18 isolates at 0.5 dose dependent, and ranged from 0.6 to 6.7 hours.[10]

times the daptomycin MIC also occurred.[27]
PAEs were reduced in the presence of albumin.[10]

● The in vitro  bactericidal effect of daptomycin
against S. aureus was diminished by the addition of  Resistance Development
albumin.[26,28] This effect was more pronounced at

● Resistance of S. aureus to daptomycin has beenlow than at high daptomycin concentrations[26] and
demonstrated in laboratory strains,[35] although fewreflects the high protein binding of daptomycin (see
cases have been reported in clinical trials.[5,36]

also section 2).
Among the laboratory strains, no spontaneously re-
sistant mutants occurred; one mutant was obtained Animal Models
through serial-passage mutagenesis and 11 through

● In murine neutropenic thigh models of MSSA[29]
chemical mutagenesis.[35] The daptomycin MIC

or MRSA[30] infection, the maximum bacterial kill against the mutants increased 8- to 32-fold com-
with intraperitoneal[29] or subcutaneous[30] dapto- pared with those for the wild type; daptomycin
mycin was >4 log10 CFU/mL[30] or CFU/g;[29] bac- retained its bactericidal activity at eight times the
terial levels at 24 hours were 3.97 log10 CFU/g in MIC.[35] The mechanism by which resistance to
tissues treated with intraperitoneal daptomycin ver- daptomycin develops has not been identified.[5]

sus 8.26 log10 CFU/g in untreated controls.[29]

● The maximum bacterial kill in a murine neutro-  Other Effects
penic thigh model of vancomycin-susceptible E.
faecalis infection was 2 log10 CFU/mL.[30]  Effects on Immune Function
● In a rat foreign body S. aureus infection model, ● Given that serious infections often occur in

intraperitoneal daptomycin significantly reduced immunocompromised patients, studies have been
bacterial counts in tissue cage fluids by 1.11 log10 undertaken to assess the effect of daptomycin on
CFU/mL (p = 0.001), compared with those in con- immune function. To date, limited data from two in
trol rats.[31] vitro studies using blood from healthy volun-
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teers[37,38] and an in vivo study in Balb/c mice[37] mg/kg or placebo, 2 of 18 daptomycin recipients
have shown that at therapeutic concentrations, (one each in the 4 and 8 mg/kg groups) developed
daptomycin had no detrimental effects on immune mild elevations in serum CPK levels (≤2.5 times the
function. upper limit of normal).[42] The recipient of dapto-

mycin 8 mg/kg had performed intense physical ac-
 Renal Effects tivity the day before. Neither volunteer experienced

● Excretion of the renal tubular enzymes alanine muscle discomfort or weakness. Administration of
aminopeptidase (AAP) and N-acetyl-β-d-glu- daptomycin was continued, and CPK levels returned
cosaminidase (NAG) increased significantly from to normal in both volunteers. Data on the musculo-
baseline in six healthy men who received a single skeletal effects of daptomycin in patients with
intravenous dose of daptomycin 2 mg/kg, to- cSSSIs are reviewed in section 4.
bramycin 1 mg/kg or daptomycin plus tobramycin in
a crossover study.[39]

2. Pharmacokinetic Profile
● AAP excretion increased from 12.2 U/day at

Three studies in healthy volunteers, includingbaseline to 16.9, 18.8 and 17.8 U/day in the respec-
one in a cantharidin-induced inflammatorytive treatment groups, and NAG excretion increased
model,[43] defined the pharmacokinetics of dapto-from 2.6 U/day to 4.4, 4.2 and 3.9 U/day (all p <
mycin, administered as a 30-minute intravenous in-0.05 vs baseline). Increased excretion of enzymes
fusion.[42-44] Another report provided information onsuch as AAP and NAG is an early indicator of
the pharmacokinetics of daptomycin in patients withaminoglycoside-associated renal damage.[39] How-
renal impairment[45] and information has also beenever, the effects of daptomycin and/or tobramycin
sourced from the daptomycin prescribing informa-were considered negligible and no change in phar-
tion.[5]macokinetic parameters was seen[39] (see also sec-

tions 2 and 5).
 Absorption and Distribution

 Musculoskeletal Effects
● The risk of adverse skeletal muscle effects asso- ● A multiple-dose study in 24 healthy volunteers

ciated with daptomycin appears to be minimised by aged 25–43 years found once-daily dosages of
once-daily administration of the drug, according to a daptomycin 4 mg/kg resulted in mean maximum
study conducted in dogs.[40] In dogs receiving intra- plasma concentration (Cmax) values of 54.6 µg/mL
venous daptomycin 25 mg/kg three times daily, the on day 1 and 57.8 µg/mL at steady state on day 7
mean increase in creatine phosphokinase (CPK) ac- (steady state was achieved by the third dose).[42]

tivity was about four times that in dogs receiving 75 Cmax occurred at the end of the 30-minute infusion
mg/kg once daily (administered for 20 days). The (tmax) in this[42] and other studies.[43,44] Cmax for an 8
incidence of microscopic myofibre lesions increased mg/kg dose was more than twice that of the 4 mg/kg
2-fold with daptomycin 25 mg/kg three times daily dose, but this slight non-linearity was not considered
versus 75 mg/kg once daily (although not statistical- clinically relevant.[42]

ly significant, the increase was considered biologi- ● At steady state, the median trough daptomycin
cally significant).[40] plasma concentration at a dosage of 4 mg/kg was
● In 2 of 5 volunteers who received daptomycin 4 6.37 µg/mL.[42] After administration of daptomycin

mg/kg 12-hourly, transient muscle weakness and 4 mg/kg, the mean AUC∞ on day 1 was 425 µg • h/
myalgia occurred 2–3 days after rapid elevations mL and, as with Cmax, was slightly higher at steady
were seen in CPK.[41] Daptomycin was stopped and state (AUC24h of 494 µg • h/mL). The accumulation
one day later CPK levels peaked at 10 000–20 000 index for once-daily daptomycin 4 mg/kg adminis-
IU/L, then subsided to almost baseline over the next tered for 7–14 days was about 1.2.[42]

week. Muscle symptoms resolved with the decline ● Daptomycin plasma protein binding was 92%
in CPK.[41] and was independent of the drug concentration.[42]

In a study in 24 volunteers who received 7–14 At all dosages, the volume of distribution was low
days of once-daily intravenous daptomycin 4, 6 or 8 (≈0.1 L/kg),[42,44] suggesting that daptomycin does
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not easily move from plasma and interstitial fluid ● The systemic clearance of daptomycin was low
across some cell membranes.[44] Concentrations of (9.6 and 8.3 mL/h/kg after single or multiple doses
14C-labelled daptomycin in whole blood were lower of 4 mg/kg); renal clearance of unbound daptomycin
than in plasma, indicating that almost no drug 4 mg/kg was 84.6 and 62.9 mL/h/kg on days 1 and
crossed into erythrocytes.[44] Distribution was not 7.[42]

complete until 4–6 hours after administration.[44]

● About 68% of a single dose of daptomycin 4 mg/  Special Patient Populations
kg penetrated inflammatory fluid in six healthy

● In six patients with severe renal impairment (cre-men.[43] Mean AUC24h was 318 µg • h/mL; the dif-
atinine clearance [CLCR] <1.8 L/h [30 mL/min])ference between this value and plasma AUC could
who received a single dose of daptomycin 4 mg/kg,possibly reflect the lower protein content of in-
mean AUC∞ was increased to 1254–1474 µg • h/mLflammatory exudate (about 70% of that of plas-
compared with 518–698 µg • h/mL in volunteersma).[43] In inflammatory fluid, mean daptomycin
with normal renal function (statistical analysis notconcentrations at 1 and 3 hours were 9.4 and 14.5
reported); mean Cmax was unchanged.[45] The in-µg/mL, with a mean Cmax of 27.6 µg/mL occurring
creased exposure to daptomycin reflected an extend-at a mean 3.7 hours.[43]

ed mean t1/2 of 29.4 hours and a reduced mean
plasma clearance (CLP) of 4.6 mL/min. This was in

 Metabolism and Elimination
line with the reduced mean CLCR, and dosage ad-
justment in patients with severe renal disease was

● Daptomycin does not inhibit or induce the recommended (see section 5).[45] In contrast, mean
cytochrome P450 (CYP) isoenzymes CYP1A2, CLP was 12.1 mL/min in volunteers with normal
CYP2A6, CYP2C9, CYP2C19, CYP2D6, CYP2E1 renal function (CLCR >4.8 L/h [80 mL/min]).[45]

or CYP3A4 in vitro.[5]

● Mean Cmax was decreased to 39.7 µg/mL in six
● The site of daptomycin metabolism is currently

patients with end-stage renal disease treated withunknown.[5] In healthy volunteers, after a single
haemodialysis. However, in five patients with end-dose of 14C-labelled daptomycin 1 mg/kg, mean
stage renal disease treated with peritoneal dialysis,recovery of 14C in urine over 144 hours was 78%
mean Cmax was 51.3 µg/mL, which was similar to(plus 5% in faeces) while that of unchanged 14C-
that in patients with less severe disease (Cmaxlabelled daptomycin was only 51.7%.[44] Plasma
47.7–55.7 µg/mL).[45] There was no clinically sig-concentrations of unchanged 14C-labelled dapto-

mycin and of total 14C were, however, almost identi- nificant alteration in pharmacokinetic parameters in
cal. This suggests that no circulating metabolites patients with CLCR 30–80 mL/min compared with
were present (if present, such metabolites would those in individuals with normal renal function, and
probably be large, highly polar and readily detecta- dosage adjustments are not required in these patients
ble). Thus, the plasma concentration may consist (see section 5).[45]

largely of parent drug, and renal metabolism, with
● The pharmacokinetics of daptomycin were notrapidly excreted metabolites, may occur.[44] Beyond

altered in ten patients with moderate hepatic impair-4 days, <1% of the initial single dose of 14C-labelled
ment (Child-Pugh Class B).[5] No evaluation ofdaptomycin was recovered from urine or faeces.[44]

daptomycin in patients with severe hepatic impair-
● In healthy volunteers, the elimination half-life

ment has been undertaken.[5] In 12 healthy volun-(t1/2) of daptomycin 4 mg/kg was 7.4 and 8.1 hours
teers aged ≥75 years who received a single dose ofafter single or multiple doses; mean 24-hour urinary
daptomycin 4 mg/kg, mean total clearance was re-elimination after a single 4 mg/kg dose was
duced by ≈35% and mean AUC∞ increased by59.7%.[43] In six healthy volunteers who received a
≈58% compared with values for young healthy vol-single dose of daptomycin 4 mg/kg, mean t1/2 in
unteers. No dosage adjustment is recommended ininflammatory fluid was 17.3 hours but varied widely
elderly patients.[5](6.32–30.9 hours).[43]
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 Potential Drug Interactions Trials were undertaken in the US and South
Africa (trial 9801; n = 517)[46] and in South Africa,

● When daptomycin 2 mg/kg and tobramycin 1 Europe, Russia, Israel and Australia (trial 9901; n =
mg/kg were coadministered in a single-dose, cross- 562).[46-48] These patient numbers reflect the inten-
over study in healthy men (n = 5), there was no tion-to-treat (ITT) population, who received at least
significant alteration in the pharmacokinetics of one dose of medication and had an appropriate in-
either agent.[39] However, given that the combina- fection (figure 1).[46] Patients in the ITT population
tion of tobramycin and the recommended dose of with a Gram-positive infection at baseline were in-
daptomycin (4 mg/kg) has not been assessed for cluded in the modified ITT (MITT) analysis (n =
possible interaction, caution is recommended when 421 and 468 in studies 9801 and 9901) [figure 1].
coadministering these agents.[5] Analyses of clinically and microbiologically evalu-

able patients were also reported (see figure 1 for● No change in the Cmax or AUC∞ of dapto-
definitions and patient numbers).[46] Bacteriologicalmycin 6 mg/kg or intravenous aztreonam 1000mg
assessments based on cultures before and after treat-occurred when 15 healthy volunteers received both
ment were not reported.drugs together (single-dose study).[5] Similarly,

probenecid 500mg four times daily did not alter the Patients were randomised for a planned treatment
Cmax or AUC∞ of a single dose of daptomycin 4 mg/ period of 7–14 days to daptomycin 4 mg/kg once
kg.[5] daily or standard therapy with either semi-synthetic

penicillin (cloxacillin, oxacillin, flucloxacillin or● There was no effect on the pharmacokinetics of
nafcillin, depending on local availability) 4–12 g/either drug (or the international normalised ratio
day or vancomycin 1g 12-hourly. In all treatment[INR]) when a single dose of warfarin 25mg was
groups, aztreonam and/or metronidazole were addedadministered to 16 healthy volunteers after they had
if appropriate.[46]received daptomycin 6 mg/kg once daily for 5 days,

but information on concomitant administration in Before randomisation, the MRSA status of the
patients is not available and close monitoring of the patients was assessed. If an infection with MRSA
INR is recommended if the two drugs are coadmin- was considered likely, the patients randomised to
istered.[5] standard therapy were treated with vancomycin.[46]

The clinical success rate, assessed at a test-of-
cure visit 6–20 days after the end of treatment, was3. Therapeutic Efficacy
the primary endpoint.[46]

Two randomised, investigator-blinded, multicen-
tre trials of intravenous daptomycin in >1000 adult

 Combined Analysispatients with cSSSIs (e.g. wound infection, major
abscess, ulcer infection) were reported as a com-

● In the combined analysis, daptomycin producedbined analysis (trials 9801 and 9901)[46] or separate-
clinical success rates similar to those with standardly (trial 9901 only)[47,48] in abstracts and/or posters.
therapy regardless of analysis/population (82.1% vsData were also obtained from the prescribing infor-
82.9% [clinically evaluable population]; 75.8 vsmation.[5]

76.2% [MITT population]; 68.8% vs 67.4% withOnly patients aged 18–85 years with cSSSIs
vancomycin [patients with likely MRSA infection,known or suspected to be due to Gram-positive
MITT]; 84.3% vs 82.1% with semi-synthetic peni-bacteria and requiring hospitalisation for intrave-
cillin [MRSA not suspected, MITT]).[46] For dapto-nous antimicrobial therapy were included. Patients
mycin recipients in the clinically evaluable popula-were excluded if they required surgery to cure the
tion, success rates were 81.1% and 85.8% for thoseinfection, if they had known bacteraemia prior to
with or without likely MRSA infection.[46]study entry, were primarily infected with Gram-

negative organisms or bacteria known to be resistant ● In the microbiologically evaluable population,
to either vancomycin or daptomycin, or were expec- daptomycin produced clinical success rates of
ted to live <2 months.[46] ≈75–100% depending on the nature of positive base-

 2004 Adis Data Information BV. All rights reserved. Drugs 2004; 64 (4)



452 Fenton et al.

icillin.[48] The median duration of treatment with
daptomycin was significantly shorter than with
standard therapy (7 vs 8 days, p < 0.05). At the test-
of-cure assessment, 81% of ITT patients in both
groups achieved clinical success (95% CI –6.4 to
6.5).[48]

● In a separate abstract report on the 468 patients in
the MITT population in trial 9901 (figure 1), clinical
success rates were similar for daptomycin (84.4%)
and standard therapy (83.2%).[47] Overall, the clin-
ical success rate in patients with dual infection due
to S. aureus and β-haemolytic streptococci was sig-
nificantly lower than that in patients with all other
infections (73.2% vs 86.5%, p < 0.004).[47]

4. Tolerability

Tolerability data were obtained from the pre-
scribing information and pooled analysis of the two
randomised, investigator-blinded studies in patients
with cSSSIs discussed in section 3.[5,46] Data con-
cerning skeletal muscle adverse events were ob-
tained from another analysis of these studies.[49]
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Fig. 1. Patient numbers reported in comparative trials of dapto-
mycin (DAP) in complicated skin and skin structure infections
(cSSSIs).[46-48] Of the 1118 patients initially randomised (R) in two
clinical trials, the intention-to-treat (ITT) population included pa-
tients who received at least one dose of study medication and had
a cSSSI infection known to be or probably caused by Gram-positive
cocci. Patients with a Gram-positive infection isolated at baseline
constituted the modified ITT (MITT) population.[46] Patients who met
all major protocol requirements (appropriate infection, intravenous
treatment for 7–14 days with either daptomycin 4 mg/kg/day or
standard therapy (STD) of vancomycin 1g 12-hourly or semi-syn-
thetic penicillin 4–12g daily, evaluated) were included in the clinical-
ly evaluable population (CE) and the subset of these who had a
specific Gram-positive pathogen isolated from baseline cultures
made up the microbiologically evaluable (ME) population.[46] 

line cultures (figure 2) [no statistical analysis report-
ed].[5]

 Study 9901

In the individually reported trial (study 9901),
562 patients were included in the ITT population
and 507 in the clinically evaluable population.[48]

Patients were assessed according to eight clinical
symptoms, each on a 0–3 scale, where 0 indicates no
symptoms and 3 indicates severe symptoms, with a
maximum cumulative score of 24.[48] Symptoms
included tenderness, induration and purulence, and
were assessed at baseline (median score of 13 for
both groups), day 3 or 4 of therapy, at the end of
therapy and at the test-of-cure assessment.[48]

● The median reduction in clinical scores in dapto-
mycin recipients (ITT population) was 5 points on
day 3 or 4, which was significantly better (p < 0.05)
than the 4-point reduction in the standard therapy
group, 85% of whom received a semi-synthetic pen-
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Fig. 2. Efficacy of daptomycin (DAP) in specified Gram-positive
complicated skin and skin structure infections (cSSSIs).[5,46] Com-
bined clinical success rates in two randomised, investigator-blinded
trials in patients with confirmed Gram-positive cSSSIs, assessed at
test-of-cure 6–20 days after planned treatment of 7–14 days with
intravenous DAP 4 mg/kg once daily or standard therapy (STD)
[vancomycin 1g 12-hourly or semi-synthetic penicillin 4–12 g/day].
Results are from the microbiologically evaluable population (pa-
tients who met all protocol inclusion criteria, including duration of
therapy and evaluations and had Gram-positive pathogens isolated
at baseline). Numbers above the bars are numbers of patients. MR
= meticillin-resistant; MS = meticillin-susceptible; VS = vancomycin-
susceptible.
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Fig. 3. Adverse events in patients receiving daptomycin (DAP). Events affecting ≥5% of patients in two randomised, evaluator-blinded,
multicentre trials in complicated skin and skin structure infections where patients received DAP 4 mg/kg once daily, or either semi-synthetic
penicillin (SSP) 4–12 g/day or vancomycin (VAN) 1g 12-hourly (all drugs administered intravenously), for a planned treatment period of
7–14 days.[46] # indicates an incidence <2%.

Both analyses are available as abstracts and pos- ● Renal failure occurred in 2.2% of daptomycin
ters.[46,49] recipients and 2.7% of recipients of standard therapy
● Daptomycin 4 mg/kg administered intravenously (vancomycin or semi-synthetic penicillin).

once daily to patients with cSSSIs resulted in a
● Daptomycin 4 mg/kg once daily for 14 days did

similar incidence of adverse events to intravenous
not alter the incidence of adverse events in 20vancomycin 1g 12-hourly.[46] Adverse events report-
healthy volunteers receiving the HMG-CoA reduc-ed by 5–6.1% of daptomycin recipients in the com-
tase inhibitor simvastatin 40 mg/day.[5] However,bined trial ITT population were constipation, injec-
there is limited experience of the coadministrationtion-site reactions, nausea, headache, diarrhoea and

vomiting; no statistically significant differences be- of HMG-CoA reductase inhibitors, which may
tween treatment groups were reported (figure 3).[46]

cause myopathy, and daptomycin; suspension of
● CPK levels increased in 15 of 534 (2.8%) dapto- treatment with HMG-CoA reductase inhibitors

mycin recipients and in 10 of 558 (1.8%) patients should be considered in patients receiving dapto-
who received standard therapy (see also section

mycin.[5]
1).[49] Muscle cramps, muscle weakness (not other-
wise specified), musculoskeletal pain or myalgia
occurred in 0.2–0.9% of daptomycin recipients and 5. Dosage and Administration
in 0–0.4% of patients receiving standard therapy.[49]

● Only one daptomycin recipient (0.2%) experi- Daptomycin is administered intravenously over
enced increased CPK levels of up to 10 320 IU/L 30 minutes. The approved dosage is 4 mg/kg once
and muscle symptoms (e.g. upper extremity pain, every 24 hours for 7–14 days.[5] A reduced dosage of
weakness) that were not associated with any comor-

4 mg/kg once every 48 hours is recommended forbid clinical factors.[49] CPK levels peaked on day 11,
patients with CLCR <1.8 L/h (30 mL/min), includingone day after the patient’s treatment was changed
patients receiving haemodialysis or continuous am-from daptomycin to levofloxacin, and declined to 75

IU/L by day 28.[49] bulatory peritoneal dialysis.[5]
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