Optimal Timing of the Co-administration of Lysin CF-301 with Daptomycin (DAP) in a Rabbit Model of
Infective Endocarditis (IE) Due to Methicillin-Resistant Staphylococcus aureus (MRSA)
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Abstract

Fig. 1. DAP Dose Response

Background: CF-301 is a novel, recombinantly-produced, bacteriophage-derived lysin (cell
wall hydrolase) which is being studied in Phase 2 of clinical development in patients with
S. aureus bacteremia including endocarditis who are being treated with standard of care
antibiotics. The purpose of the present study was to explore the optimal timing of CF-301
administration relative to DAP treatment in a rabbit model of MRSA IE.

Rabbits
(N/group)

Groups
Vehicle Control
CF-301 (0.09 mg/kg) administered 4h prior to the initial
does of DAP Daptomycin 4mg/kg; IV QD x 4 d
CF-301 (0.09 mg/kg) administered 2h prior to the initial
does of DAP Daptomycin 4mg/kg; IV QD x 4 d
CF-301 (0.09 mg/kg) administered 1h prior to the initial
does of DAP Daptomycin 4mg/kg; IV QD x 4 d
CF-301 (0.09 mg/kg) administered immediately after the
initial does of DAP Daptomycin 4mg/kg; IV QD x 4 d
CF-301 (0.09 mg/kg) administered 2h after the initial
does of DAP Daptomycin 4mg/kg; IV QD x 4 d
CF-301 (0.09 mg/kg) administered 4 h after the initial
does of DAP Daptomycin 4mg/kg; IV QD x 4 d

Materials/methods: A well described indwelling transcarotid artery-to-left ventricle catheterinduced model of aortic valve IE was used in rabbits (1). At 48 hr after catheter placement, IE
was induced by an iv inoculum of ~2 x 105 CFU (the induction ID95 of MW2 in this model).
At 24 h post-infection, animals were randomized into seven groups: i) Buffer controls; or ii-vii)
CF-301 (0.09 mg/kg) administered as a single dose IV (5-10 min infusion) at 1 or 4 hours prior
to DAP administration vs immediately post-DAP administration or 2 or 4 h post-DAP
administration (4 mg/kg, IV). DAP was continued QD x 4 d. At 24 h after the last dose of DAP,
animals were humanely euthanized and cardiac vegetations, kidneys and spleens were
sterilely removed and quantitatively cultured. Bacterial density for each organ for the
different treatment groups were calculated as mean log10 CFU/g of tissue (± 95% confidence
interval).

Mean Log10 CFU/g tissue ± STD
Vegetation
Kidneys
Spleen

7

8.05±0.19

6.70±0.76

6.23±0.79

7

3.45±0.63

2.97±0.32

3.18±0.35

7

3.54±0.68

3.48±0.47

3.31±0.57

8

4.16±0.82

3.53±0.59

3.55±0.74

8

3.23±0.36

2.77±0.65

2.60±0.17

9

2.25±1.39

2.29±0.87

2.23±1.09

9

4.31±0.89

3.78±0.51

3.49±0.33

Table 2. Statistical Comparison of Treatment Groups

Results: The addition of a single dose of CF-301 to the DAP regimen at all time-points tested
(either before or after initiation of DAP treatment), significantly reduced MRSA densities in all
three target tissues vs DAP-alone therapy. There were no significant differences in the
bacterial burdens of target organs among the different CF-301 “dosing-time” cohorts.
Conclusions: These results demonstrate that the addition of a single dose of CF-301 to DAP at
various time points (before DAP vs same-time as DAP and post-DAP dose up to 4 h)
significantly reduced MRSA densities within all relevant target tissues in this model. These
data also suggest there is a relatively wide time-window for optimal and efficacious
administration of CF-301 relative to dosing of conventional anti-staphylococcal antibiotics
(e.g. DAP).

Table 1. MRSA Densities in Target Tissues

•

In Fig. 1, data for individual animals are plotted
as treatment regimen vs log10 CFU/g tissue
(mean ± SEM are shown)

•

A DAP dose of 4 mg/kg IV provided ~0.25-1.45
log10 reductions in bacterial burdens, leaving
burdens of ~5-7 log10 over which to observe a
synergistic effect with CF-301 when combined
in this treatment regimen

Timing of CF-301 Administration Relative to DAP

Fig. 2. MRSA Densities in Target Tissues after Treatment with CF-301 at Different
Times Relative to DAP

Introduction
We previously reported on the results of IE models due to MRSA conducted in rat and rabbits
which have shown replicative results indicating that CF-301 at a single dose in combination
with DAP or VAN had significant efficacy in decreasing MRSA densities within all relevant
target tissues. In the rabbit IE model, for example, the administration of a single CF-301 bolus
at 1.4, 0.7, 0.35, 0.18 and 0.09 mg/kg in combination with a sublethal DAP dose-regimen,
significantly reduced MRSA densities (>3 log10 CFU/gm reductions) in all target tissues
compared to DAP alone and control groups.
Data were analyzed by Student T-test using GraphPad Prism and ranked as NS, not significant
with a P value greater than 0.05, statistically significant with P values of <0.05 to 0.001.

The purpose of this study was to explore the optimal timing of CF-301 administration in
relationship to dosing DAP. We sought to determine whether the timing of administration of
CF-301 relative to the initiation of dosing DAP might potentially impact net efficacy in the
rabbit IE model.

Daptomycin Dose Rationale
CF-301 in vivo efficacy against a classic S. aureus ”biofilm” infection model (rabbit IE) was evaluated
in the presence of DAP doses below the human therapeutic dose (HTD)-equivalent. DAP pilot doseresponse experiments were performed over a range from 1 mg/kg to 10 mg/kg IV, once daily for 4
days in the IE model caused by the MRSA strain, MW2 (Fig. 1). From these studies, a DAP doseresponse was defined. DAP at 4 mg/kg, a dose below the HTD equivalent, was chosen to explore
the synergistic benefit of CF-301 therapy in addition to DAP. In the rabbit IE model, a DAP-alone
dose of 4 mg/kg IV provided ~0.25-1.45 log10 reduction in bacterial burden compared to vehicletreated controls. Treated animals still had burdens of ~5-7 log10 providing a significant dynamic
range over which to observe the potential added effects of CF-301 in this treatment regimen.

Conclusions
•

•

The addition of CF-301 (0.09 mg/kg) to the DAP
regimen (4 mg/kg) at all time points before or
after initiation of treatment with DAP caused
similar significant reductions of MRSA densities
in all three target tissues as compared to the
controls and DAP alone (Fig. 2 and Table 1)
No statistically significant differences were
observed for any treatment group (Table 2)

 A single bolus dose of CF-301 administered within +/- 4 hours of initiation of DAP
significantly reduced MRSA densities (i.e., >3log10 CFU/g) within all relevant target
tissues of infected animals in this model
 Reductions in CFUs was similar regardless of of whether CF-301 was initiated either
before, during or after initiation of DAP
 These data suggest that CF-301 may provide clinical benefit when administered before,
during, or after initiation of treatment with standard of care antibiotics
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