
To develop an accurate, reproducible, and robust polystyrene plate-based 
BMD method to support AST with CF-301, adhering as closely as possible to 
the CLSI reference method and optimized for use by routine clinical testing 
laboratories.
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A promising anti-infective strategy has recently emerged, based on a family of 
bacteriophage-encoded peptidoglycan (PG) hydrolases, called lysins (Schuch, 
2014). In the natural setting, lysins liberate progeny phage from infected 
bacteria by degrading PG from inside the cell and causing rapid bacteriolysis.  
For therapeutic use as antimicrobial agents, lysins target and kill pathogenic 
bacteria by cleaving PG from outside the cell.

CF-301 is a recombinantly-produced lysin, specific for Staphylococcus aureus 
(S. aureus). In addition to rapid and pathogen-directed bacteriolytic activity, 
other features of CF-301 include synergy with standard-of-care antibiotics, a 
potent anti-biofilm effect, and a low propensity for resistance. CF-301 is the 
first agent of the lysin class to enter clinical development in the U.S. for the 
treatment of bacteremia including endocarditis due to S. aureus.  

A broth microdilution (BMD) assay is required to assess susceptibility to       
CF-301 in the clinical setting.  However, owing to the unique activity and 
characteristics of CF-301, the Clinical and Laboratory Standards Institute (CLSI) 
reference method (M07-A10), did not provide reproducible minimal 
inhibitory concentration (MIC) determinations. Challenges with the reference 
method included (Fig. 1): (1) pronounced trailing and Eagle effects (Eagle, 
1948); (2) a disconnect from MICs determined in human blood matrices; and 
(3) loss of activity in frozen dilution panels. To address these issues, a 
modified BMD-based assay was developed for CF-301 using CAMHB with 
horse serum and the reducing agent, DL-dithiothreitol (DTT). The 
modifications adhere as closely as possible to CLSI standards in document 
M23 (4th ed., 2016).

Procedural variations (see Table 1) of the CLSI reference method for BMD 
(M07-A10), using multiple CAMHB supplements, were tested against 25-30 S. 
aureus clinical isolates and ATCC strains. Strains were examined in triplicate 
using freshly-prepared and freeze-thawed dilution panels. Modifications of 
the following parameters and incorporated supplements were examined: (1) 
growth media; (2) animal serum and serum albumins; (3) reducing agents; (4) 
divalent cations; (5) surfactants; (6) salts; (7) incubation temperatures; (8) pH 
values; and (9) aeration conditions.  The impact of different vendors and lot 
numbers were also examined, as was the impact of long term storage at -80C 
and effects on intra- and inter-day variability.

Limitations using the reference BMD method for CF-301
• Trailing and/or Eagle effects (A)
• Disconnect from testing in human blood matrices (B)
• Loss of activity in frozen panels (i.e. 16-fold increases in MICs)

1. Development of a new BMD method to enable CF-301 AST 
Screen procedural variations and media supplements (see Table 1) 
• 25% horse serum and 0.5 mM DTT enables use of frozen panels, prevents 

trailing and Eagle, yields human serum-like MICs (Table 2).
• Method provides unambiguous MIC readings (Figure 2) 

2. Validation of new BMD method for CF-301 at ContraFect
• Validation assays in fresh and/or frozen dilution panels
• No significant variations in MIC observed with (1) various DTT, CAMHB, 

and horse serum sources (Tables 3-5), (2) variation in pH, inoculum, and 
incubation conditions (Table 6), and (3) prolonged storage of frozen 
panels at -80°C (Table 7)

CAMHB with 25% horse serum and 0.5 mM DTT provides a robust and 
reproducible medium for use in CF-301 AST.

Challenges with CF-301 AST
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Figure 1. BMD analysis of S. aureus ATCC 700699 in CAMHB (A) and human 
blood matrices (B). Although the MIC value is 64 µg/mL, trailing and Eagle 
effects observed up to 512 µg/mL. The MIC in human blood is 1 µg/mL.     

Figure 2. Analysis of ATCC 
700699 in CAMHB with 25% 
horse serum and 0.5 mM DTT
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