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Abstract 69 

This study aims to investigate whether the addition of fosfomycin or cloxacillin to 70 

daptomycin provides better outcomes in the treatment of methicillin-resistant 71 

Staphylococcus aureus (MRSA) experimental aortic endocarditis in rabbits. Five 72 

MRSA strains were used to perform in vitro time-kill studies at standard (10
6
) and high 73 

(10
8
) inocula. Combined therapy was compared with daptomycin monotherapy 74 

treatment in the MRSA experimental endocarditis model. A human-like 75 

pharmacokinetics model was applied and the equivalents of cloxacillin 2 g/4h iv, 76 

fosfomycin 2 g/6h iv and daptomycin 6-10 mg/kg/d iv were administered. The 77 

combination of daptomycin and fosfomycin or cloxacillin was synergistic in the five 78 

strains tested at both inocula. A bactericidal effect was detected in four out of five 79 

strains tested with both combinations. The MRSA-277 strain (vancomycin MIC, 2 80 

mcg/mL) was used for the experimental endocarditis model. Daptomycin plus 81 

fosfomycin significantly improved the efficacy of daptomycin monotherapy at 6 82 

mg/kg/d in terms of both the proportion of sterile vegetations (100% vs. 72%, P=.046) 83 

and the decrease in the density of bacteria within the vegetations (P=.025). Daptomycin 84 

plus fosfomycin was as effective as daptomycin monotherapy at 10 mg/kg/d (100% vs. 85 

93%, P=1.00) and had better activity than daptomycin plus cloxacillin when 86 

daptomycin was administered at 6 mg/kg/d (100% vs. 88%, P=0.48), but the differences 87 

were not statistically significant. Daptomycin non-susceptibility was not detected in any 88 

of the isolates recovered from vegetations. In conclusion, for the treatment of MRSA 89 

experimental endocarditis, the combination of daptomycin plus fosfomycin showed 90 

synergistic, potent, and rapid bactericidal activity. 91 

 92 

Words: 249 (<250) 93 
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 94 

Introduction 95 

Methicillin-resistant Staphylococcus aureus (MRSA) endocarditis is a difficult-to-treat 96 

infection, which is frequently associated with undesirable outcomes (1-3). 97 

Daptomycin is recommended for the treatment of MRSA native valve endocarditis (4, 98 

5). It is a concentration-dependent lipopeptide antibiotic that has shown bactericidal 99 

activity against the stationary and logarithmic phases of growth in Gram-positive 100 

bacteria (6, 7) and a great ability to penetrate cardiac vegetations (8, 9). However, 101 

clinical failures have been frequently described in MRSA bacteremia and endocarditis 102 

(10). In a randomized clinical trial, only one (11%) of nine patients with left-side 103 

infective endocarditis treated with intravenous daptomycin at 6 mg/kg daily was cured, 104 

while the emergence of resistance was observed in six of 19 patients with 105 

microbiological failure (2). Different strategies to improve daptomycin efficacy against 106 

MRSA infections have been evaluated in recent years. The use of higher doses of 107 

daptomycin showed greater in vitro activity compared with standard doses (11). 108 

Moreover, daptomycin toxicity did not increase when used at such doses (12), making 109 

8-10 mg/kg the current recommended dose of daptomycin in MRSA endocarditis (4, 5).  110 

 111 

Combined antibiotic therapies have been evaluated, aiming to improve daptomycin 112 

efficacy. Although scarce experience has been reported to date concerning the treatment 113 

of left-sided endocarditis with daptomycin combinations, associations with β-lactams 114 

have shown in vitro synergism and great clinical efficacy in MRSA bacteremia. For 115 

example, Dhand et al. reported microbiologic and clinical cure in seven episodes of 116 

MRSA complicated bacteremia treated with daptomycin and nafcillin, and described 117 

synergistic activity between the antibiotics (13). In another study, ceftaroline combined 118 
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with daptomycin rapidly cleared the blood cultures of patients with refractory 119 

staphylococcal bacteremia (14). Other β-lactams have also shown in vitro synergism 120 

(15), and today these combinations are being evaluated in a randomized clinical trial so 121 

as to clarify their real benefits with respect to monotherapy (ClinicalTrials.gov 122 

Id: NCT02365493 ) (16). 123 

 124 

Our group recently reported the experience of three patients diagnosed with left-sided 125 

staphylococcal endocarditis and cured with daptomycin combined with fosfomycin, 126 

demonstrating the existence of in vitro synergy between the two antibiotics (17). 127 

Fosfomycin is a cell-wall synthesis inhibitor and is FDA approved for the treatment of 128 

uncomplicated urinary tract infections. However, it has also shown good antimicrobial 129 

activity against a broad spectrum of pathogens including MRSA (18), as well as 130 

synergism with daptomycin against S. aureus (19). There have been reports of 131 

successful therapy of MRSA invasive infections with fosfomycin since the 1980s (20, 132 

21). Currently our group is participating in a clinical trial to evaluate the efficacy of 133 

daptomycin and fosfomycin versus daptomycin in MRSA bacteremia (Trial registration 134 

number: NCT01898338) (22). 135 

 136 

Since daptomycin-based combinations with β-lactams or fosfomycin have not been 137 

compared in vivo, it is not known which show greater activity in left-sided MRSA 138 

endocarditis. The aim of this study then was to evaluate the activity of daptomycin plus 139 

fosfomycin in comparison with daptomycin plus cloxacillin in the treatment of the 140 

experimental endocarditis caused by MRSA. 141 

 142 

 143 

http://clinicaltrials.gov/show/NCT02365493
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Results 146 

 147 

Susceptibility testing 148 

The MICs/MBCs for cloxacillin, fosfomycin and daptomycin of the five strains are 149 

summarized in Table 1.  All strains were susceptible to daptomycin, fosfomycin and 150 

vancomycin according to the CLSI standard MIC breakpoints (23). 151 

 152 

In vitro time-kill studies 153 

In Table 2 are displayed the results of the time-kill synergy studies for the daptomycin 154 

plus fosfomycin or cloxacillin combinations. Two different initial inocula were tested: a 155 

standard inoculum (ISI) of 10
5
-10

6
 colony-forming units (CFU)/ml and a higher 156 

inoculum (IHI), to mimic the density of cfu in mature infected vegetation, equal to 10
8
 157 

cfu/ml.  158 

After 24h of incubation with daptomycin plus fosfomycin (Table 2A) with ISI, 159 

synergistic activity was observed in the five strains, and bactericidal effect was 160 

observed in 4/5 the strains. When IHI was used, the five strains retained the synergy and 161 

4/5 presented bactericidal effect. The daptomycin plus cloxacillin combination (table 162 

2B) showed synergistic activity for all five strains and bactericidal effect against 4/5 of 163 

the studied strains with both ISI and IHI. Thus, daptomycin plus cloxacillin showed 164 

similar activity to daptomycin plus fosfomycin.  165 

 166 

Human PK simulation studies 167 

The values of the pharmacokinetic parameters for daptomycin and fosfomycin 168 

antibiotics have been previously described (8, 21). The results of the human-like 169 

approach of cloxacillin simulating the human dose of 2 g/4h (24) are shown in Figure 1 170 
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and Table 3 (PK parameters, mean maximum (Cmax) and trough (Cmin) concentrations 171 

achieved were 150 mcg/ml and 1 mcg/ml, respectively, for a 2 g/4h simulated dose). 172 

 173 

Treatment of established endocarditis 174 

The relative effectiveness of drugs in monotherapy and in combined therapy is shown in 175 

Table 4. All control rabbits had infected aortic valve vegetations, with a median 176 

bacterial titer equal to 10 log10 cfu/g veg. For this strain, the daptomycin plus 177 

fosfomycin arm (16/16, 100% sterilization) was significantly more active than 178 

daptomycin at 6 mg/kg both in the proportion of sterile vegetations (13/18, 72%; P= 179 

0.046) and in the reduction of the density of bacteria within the valve vegetations 180 

(P=0.025).  It also showed a slightly better activity (with no statistical significance) than 181 

daptomycin monotherapy at 10 mg/kg/qd (14/15, 93%; P=1). Daptomycin plus 182 

cloxacillin also showed good activity but did not significantly improve the activity over 183 

daptomycin monotherapies. When comparing the two, combined therapy arms, 184 

daptomycin plus fosfomycin showed a trend towards being more active than 185 

daptomycin plus cloxacillin but without reaching the statistical significance: P=0.48 for 186 

the sterile vegetations rate and P=0.15 for the reduction of bacterial density in the 187 

vegetations. In any case, daptomycin-resistant strains were recovered from vegetations. 188 

189 
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Discussion 190 

 191 

Our study is the first to compare the in vivo activity of daptomycin combined with 192 

cloxacillin or fosfomycin in an MRSA experimental endocarditis model. Both 193 

combinations had previously shown in vitro synergism and clinical efficacy in a few 194 

case reports (13, 17); however, they had never been compared in vivo. Our results 195 

provide some evidence of the comparable bactericidal activity of both antibiotic 196 

regimens. It is worth noting that both combinations showed superior efficacy to 197 

daptomycin monotherapy at 6 mg/kg in terms of the proportion of sterile vegetations 198 

and the reduction of the density of bacteria within the valve vegetations. Daptomycin 199 

plus fosfomycin had slightly better activity than daptomycin plus cloxacillin and 200 

daptomycin administered at higher doses – equivalent to 10 mg/kg – although these 201 

differences were not statistically significant. Therefore, the combination appears to be a 202 

promising option in clinical practice for patients with methicillin-resistant 203 

Staphylococcus aureus infective endocarditis, regardless of any allergy to β-lactams.  204 

 205 

Despite β-lactams lack of direct in vitro activity against MRSA, it is worth noting that 206 

two different mechanisms have been proposed explaining their synergistic activity with 207 

daptomycin. On the one hand, they increase daptomycin activity through cell-wall 208 

charge reduction mediated by the β-lactams, in general, and by nafcillin, in particular, 209 

driving an increase in daptomycin binding (13). In addition, PBP1-selective beta-lactam 210 

inhibition enhances the antimicrobial efficiency of daptomycin (25,26), resulting in an 211 

increased frequency of septation and cell-wall abnormalities, although in this scenario, 212 

nafcillin is not a selective PBP inhibitor. On the other hand, they attenuate MRSA 213 

virulence and boost innate immunity (27,28). Beta-lactams improve MRSA 214 
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opsonisation and phagocytosis by leukocytes (28,29) and the activity of cationic 215 

antimicrobial peptides (CAP) (28,29). Meanwhile, in our study, daptomycin and 216 

fosfomycin were both active against MRSA strains and, when combined, had 217 

synergistic and bactericidal activity. This synergistic activity may be explained by 218 

fosfomycin PBP-1 inhibition (21,25,26) and by fosfomycin’s ability to modify cell-wall 219 

protein composition (30). It is not known if some of the other indirect effects on MRSA 220 

strains described above for nafcillin may also be observed in MRSA fosfomycin-221 

resistant strains. 222 

 223 

This study has some limitations. First, combined therapies using high doses of 224 

daptomycin were not evaluated, although the synergistic effect would probably be 225 

maintained. Second, while other studies have shown that the combination of 226 

daptomycin plus nafcillin is synergistic against daptomycin non-susceptible strains 227 

(13,31), it would have been of interest to know if daptomycin plus fosfomycin was 228 

synergistic against these strains. And third, although the efficacy of daptomycin plus 229 

either cloxacillin or fosfomycin was evaluated in only one strain in the animal model, 230 

the synergism and bactericidal activity was demonstrated in vitro in five strains with 231 

both the standard and the high inocula. 232 

 233 

In conclusion, both the regimens of either cloxacillin or fosfomycin combined with 234 

daptomycin had bactericidal activity against MRSA in a rabbit model of experimental 235 

endocarditis, with fosfomycin plus daptomycin being the more potent and rapid of the 236 

two. This combination is currently being studied in a clinical trial (EUDRACT# 2013-237 

000586-37) to assess its efficacy and safety when compared with daptomycin 238 

monotherapy at high doses for MRSA bacteremia and IE (22). 239 
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MATERIALS AND METHODS 242 

 243 

Bacterial isolates 244 

For the in vitro studies, five SARM isolates were selected: SARM-196, SARM-277, 245 

SARM-513, SARM-726, and SARM-835, isolated from blood cultures in patients 246 

diagnosed with IE at our center. From among these five strains, MRSA-277 was 247 

selected for the in vivo study. The isolates were stored at -80º C in skim milk. 248 

 249 

Antimicrobial agents 250 

Daptomycin powder was supplied by Cubist Pharmaceuticals, (Lexington, MA, USA); 251 

fosfomycin and cloxacillin were purchased from Sigma (St Louis, MO). The drugs were 252 

prepared according to the manufacturer’s recommendations.  253 

 254 

Susceptibility Testing 255 

Minimal inhibitory concentrations (MICs) and minimal bactericidal concentrations 256 

(MBCs) were determined using the broth microdilution method according to standard 257 

recommendations (23). Fosfomycin susceptibility testing was done in Mueller-Hinton 258 

broth supplemented with D-glucose 6-phosphate (Sigma, St Louis, MO, USA) to a final 259 

concentration of 25 mg/L. For daptomycin, the broth was supplemented with Ca
2+

 to 50 260 

mg/L according to the manufacturer’s recommendations. S. aureus ATCC 29213 was 261 

used as the test control strain. All the results were double-checked. 262 

 263 

Time-kill curves were performed with daptomycin and fosfomycin or cloxacillin at 264 

concentrations of ¼xMIC and 1xMIC, using two different initial inocula: a standard 265 

inoculum of 10
5
-10

6
 colony-forming units (CFU)/ml (ISI), according to previously 266 

described criteria (21), and a higher inoculum to mimic the density of cfu in a mature 267 
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infected vegetation equal to 10
8
 cfu/ml (IHI). Before inoculation, each tube of fresh 268 

cation-adjusted Mueller-Hinton broth was supplemented with Ca
2+

 to 50 mg/L and D-269 

glucose 6-phosphate to test fosfomycin, as described previously (21). All experiments 270 

were performed in duplicate, as recommended (32). Bactericidal activity was defined as 271 

a ≥3-log10 decrease in cfu/ml of the initial inoculum at 48h. At 24h, the results of the 272 

combination were compared with those of the most active single drug; synergy, 273 

indifference, and antagonism were then defined as a ≥2-log increase in killing, a <2-log 274 

change (increase or decrease) in killing, and a ≥2-log decrease in killing, respectively. 275 

 276 

Study animals 277 

Female, New Zealand white rabbits (body weight, 2.5 Kg) provided by San Bernardo 278 

farm (Pamplona, Spain) were housed in the animal facilities of the University of 279 

Barcelona’s School of Medicine, which is equipped with high-efficiency particulate air 280 

filter in an automatic air exchange system, as well as a circadian light cycle. They were 281 

nourished ad libitum. The Committee of Animals Ethics of the University of Barcelona 282 

approved all animal experimentation in this study. 283 

 284 

Human pharmacokinetics (PK) simulation studies 285 

Following the recommendations of the AHA (5) and IDSA (33) guidelines, the 286 

following antibiotic regimens were chosen: Cloxacillin (2 g/4h iv), daptomycin (6 287 

mg/kg or 10 mg/kg iv once daily) and fosfomycin (2 g/6h iv).  288 

Antibiotics were administered using a computer-controlled infusion pump system 289 

designed to reproduce human serum pharmacokinetics in rabbits. The in vivo 290 

experimental pharmacokinetics of daptomycin and fosfomycin have already been 291 

described (8,21). To determine the cloxacillin animal pharmacokinetic parameters (24), 292 
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a single dose of cloxacillin 50 mg/kg iv was administered to five healthy rabbits. At 293 

different times (0, 0.025, 0.5, 0.75, 1, 1.25, 1.5 and 2 hours), a milliliter of blood was 294 

collected through a catheter placed in the carotid artery. Samples were centrifuged at 295 

13,000 rpm for 20 min, plasma was removed and cloxacillin concentration was 296 

measured by high-performance liquid chromatography assay. The method was validated 297 

and applied for drug quantification in rabbit plasma at the Pharmacy Research 298 

Laboratory. Plasma samples were analyzed according to the methodology described by 299 

Giang do T et al. (34). Cloxacillin was extracted from the rabbit plasma by protein 300 

precipitation with acetonitrile. The chromatographic column was a NovaPak C18 301 

(150*3.9 mm) (Waters Corporation, Milford, MA, USA). The mobile phase 302 

composition was 0.01 M KH2PO4 – methanol (45:55, v/v). Isocratic flow rate was set at 303 

0.7 ml/min and UV-absorbance detection at 225 nm. Under these chromatographic 304 

conditions, the retention time was found to be 5.1 min. The method showed a good 305 

linearity: 0.5-64 mcg/ml (r
2 

= 0.99). Inter-inaccuracy was 3.6-5.6%. Intra- and inter-306 

imprecision were 1.5-3.8% and 4.5-5.03%, respectively. Mean recovery was 105.7%. 307 

The limit of detection and lower limit of quantitation were 0.3 and 0.5 mcg/ml, 308 

respectively.  309 

 310 

Endocarditis model 311 

The experimental aortic valve IE model was induced according to the method described 312 

by Garrison and Freedman (35). Briefly, a catheter was inserted through the right 313 

carotid artery into the left ventricle of anaesthetized rabbits; the catheter used for 314 

antibiotic administration was placed into the inferior vena cava through the jugular vein 315 

(8). The infusion pump delivered 2 ml/h of 0.9% saline solution until the beginning of 316 

antimicrobial administration. Twenty-four hours later, each animal was inoculated via 317 
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the marginal ear vein with MRSA-277 strain (1 ml of 5.5 x 10
5
 colony forming units 318 

[cfu/ml). Before the initiation of antimicrobial therapy, one milliliter of blood was 319 

obtained to confirm bacteremia. Antibiotic treatments were started and animals were 320 

treated for 48h using a computer-controlled pump. After completion of the treatment, an 321 

additional six half-lives were allowed to elapse before the animals were sacrificed 322 

(anesthetized and euthanized using an intravenous bolus of pentobarbital). Aortic valve 323 

vegetations were obtained, weighed, homogenized in 2 ml of saline solution, and 324 

quantitative and qualitative cultures were performed. 325 

 326 

Treatment group 327 

The infected rabbits were separated into different treatment arms simulating human 328 

pharmacokinetics. Monotherapy: daptomycin high dose (HD) of 10 mg/kg/d; 329 

daptomycin low dose (LD) of 6 mg/kg/d. Combined therapy: daptomycin 6 mg/kg/d 330 

plus cloxacillin 2 g/4h or fosfomycin 2 g/6h. Each group included from 15 to 18 331 

animals. 332 

 333 

Analysis of endocardial vegetations 334 

The cfu counts recovered from vegetations were expressed as the number of log10 cfu 335 

per gram of vegetation (log10 cfu/g veg). The result was assigned a value of 2 log10 cfu 336 

per gram of vegetation if there was no growth on the quantitative plates but there was 337 

growth in the qualitative culture and from the homogenate cultures for a week. The 338 

result was assigned a value of zero, and the vegetation was considered sterile if there 339 

was no growth from the initial quantitative and qualitative culture or from the 340 

homogenates cultured for a week. 341 
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All the isolates recovered from vegetations were stored, and their MICs re-tested to 342 

detect in vivo emerging resistance to daptomycin. 343 

 344 

Statistical analysis 345 

The results were expressed as the median and the interquartile range (IQR) of the 346 

number of log10 cfu/g veg. The Mann Whitney non-parametric test was used to compare 347 

the log10 cfu tissue values among the different treatment groups. The Fisher exact test 348 

was used to compare the rate of sterilized vegetations and to analyze whether there were 349 

differences between treatment groups. 350 

351 
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Table 1. S. aureus strains tested and MICs/MBCs.  528 

 529 

MIC/MBC (mg/liter) 

STRAINS Daptomycin Cloxacillin Fosfomycin Vancomycin 

MRSA-196 0.25/0.5 16/64 4/8 0.5/8 

MRSA-277
*
 0.5/0.5 512/512 4/4 2/2 

MRSA-513 0.5/0.5 512/512 8/64 1/128 

MRSA-726 0.5/0.5 16/64 4/32 0.5/0.5 

MRSA-835 0.5/0.5 128/256 8/16 1/16 

 530 

*In vivo study strain 531 
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Table 2. In vitro time-kill synergy study. 532 

 533 

2A. Methicillin-resistant S. aureus (MRSA) Daptomycin (DAP) + Fosfomycin (FOM) Time-534 

Kill Curves (antibiotic concentrations tested at 1 x MIC with two different inocula). 535 

 536 

Strains tested 

CONTROL 

 Change (x hours) 

in log10 cfu/ml 

DAP 

 Change (x hours) 

in log10 cfu/ml 

FOM 

 Change (x hours) 

in log10 cfu/ml 

DAP+ FOM 

 Change (x hours) 

in log10 cfu/ml 

Baseline (0 hours) 

Log10 CFU/mL 
     4h             24h             4h            24h       4h            24h      4h             24h 

Standard inoculum (10
6
 cfu/ml) 

MRSA-196 6.3 +1             +1.8 -1             +2.6 -0.6          +1.8 -2.4          -3.8 

MRSA-277* 6 +2             +3.1 -3.4          +0.5 -1.4          +0.5 -4             -4 

MRSA-513 6 +2             +3 -1.3          +2.9 -0.4          +1.1 -2.5          -2.6 

MRSA-726 6.1 +2             +2.6 -1.2          +2.2 -0.7          +0.7 -2.6          -4.1 

MRSA-835 6 +2             +2.9 -0.4          +1.6 -1             +2.9 -2             -4 

High inoculum (10
8
 cfu/ml) 

MRSA-196 8 +0.3          +0.6 -2.1          -1.7 -0.1           -2.4 -3            -4.9 

MRSA-277* 8 +0.7          +1 -3.3          +0.8 -0.4          -2 -4            -4.2 

MRSA-513 8 +0.9          +1 -2.9          -0.8 -0.2          -1.5 -3.2          -6 

MRSA-726 8 +1             +1 -2.1          +1 -0.2          -1 -3.5          -1.9 

MRSA-835 8.1 +0.9          +0.9 -2              -4 -0.2          -1.5 -2.8          -5.3 

 537 

 538 

*In vivo study strain539 
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2B.  Methicillin-resistant S. aureus (MRSA) Daptomycin (DAP) + Cloxacillin (CLO) Time-540 

Kill Curves (antibiotic concentrations tested at 1 x MIC with two different inocula). 541 

 542 

 543 

Strains tested 

CONTROL 

 Change (x hours) 

in log10 cfu/ml 

DAP 

 Change (x hours) 

in log10 cfu/ml 

CLO 

 Change (x hours) 

in log10 cfu/ml 

DAP+ CLO 

 Change (x hours) 

in log10 cfu/ml 

Baseline (0 hours) 

Log10 CFU/mL 
     4h             24h             4h            24h       4h            24h      4h             24h 

Standard inoculum (10
6
 cfu/ml) 

MRSA-196 6.1 +1.8          +3.2 -0.6          +3.1 -0.3          +1.7 -1.6          -1 

MRSA-277* 5.8 +2.2          +3.3 -2.5          +2.3 -0.2          +2.8 -3.8          -3.8 

MRSA-513 6 +2.1          +3 -1.4          +2.9 -0.1          +2.6 -2.2          -2.7 

MRSA-726 6 +2             +3 -0.8          +2.8 +1            +2 -3             -4 

MRSA-835 6 +2.3          +3.5 -1.5          +3.5 -0.9          +3.2 -2.8          -4 

High inoculum (10
8
 cfu/ml) 

MRSA-196 8.1 +0.3          +0.8 -3.2          -2.1 -0.3           -0.2 -3.7          -4.9 

MRSA-277* 7.9 +0.7          +1.2 -3.3          +1.1 -1.9          +0.8 -3.8          -3.6 

MRSA-513 7.9 +0.9          +1.1 -2.3          -0.6 -1             +0.7 -1.9          -5.1 

MRSA-726 8.1 +0.9          +0.9 -2.1          +1 -0.1          +0.4 -2.9          -1.7 

MRSA-835 7.9 +1             +1.1 -1.5          -1.4 -0.1          +0.7 -2.3          -5 

 544 

* In vivo study strain 545 

546 
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Table 3. Cloxacillin pharmacokinetic parameters. 547 

pK parameters
a
 

Previously 

Reported 

Human Values 

(Single Dose)
24 

Animal Values 

(n = 5) 

Human-like 

Values 

in Animals 

(n = 5) 

Dose   

Cmax/Cmin (g/ml) 

kel (h
-1

) [mean ± SD] 

t½  (h) [mean ± SD] 

AUC0-4 (gh/ml) [mean ±SD] 

2 g iv    

150/0.6 

1.39
 
 

0.5 

108.2
 
 

 -    

- 

2.42 ± 0.44 

0.29 ± 0.06 

63.41 ± 12.55 

- 

160/0.96 

1.43 ± 0.12 

0.49 ± 0.04 

105.1 ± 8.95 

 
548 

a
Cmax/Cmin, maximum/minimum concentration of drug in serum; kel, elimination rate 549 

constant; SD, standard deviation; t½, terminal half-life; AUC, area under the 550 

concentration-time curve. 
 
 551 

552 
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Table 4. Treatment of experimental endocarditis caused by MRSA-277 553 

 554 

 555 

Treatment group 

No. of rabbits with sterile 

vegetations / total no. of 

rabbits (%) 

Log10 cfu/g vegetation  

[median (IQR)] 

Control 0/15 (0) 10 (9.8-10) 

Daptomycin  

(simulating 6 mg/kg/qd) 

13/18 (72)
a,b,c

 0 (0-1.5)
f,g

 

Daptomycin 

(simulating 10 mg/kg/qd) 

14/15 (93)
a,d

 0  (0-0)
h
 

Daptomycin + Fosfomycin 

(simulating 6 mg/kg/qd + 2g/6h) 

16/16 (100)
b,d,e

 0 (0-0)
f,h,i

 

Daptomycin + Cloxacillin 

(simulating 6 mg/kg/qd + 2g/4h) 

14/16 (88)
c,e

 0 (0-0)
g,i

 

 556 

 557 

*
The control animals were sacrificed 24h after the infection was started; 

a 
P=.19;  558 

b
P=.046; 

 c
P=.40;  

d
P=1; 

e
P=.48;  

f
P=.002; 

g
P=.46; 

h
P=.35; 

i
P=.15. cfu, colony-forming 559 

unit; IQR, interquartile range. 560 

 561 

  562 
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Figure legend. 563 

Figure 1. Serum levels of cloxacillin. “Human-profile” represents the antibiotic serum 564 

values obtained in a human being (24). “Human-like profile” represents the antibiotic 565 

serum values obtained in rabbits when the fitting model was used. 566 

 567 
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