ABSTRACT

Background:

Telavancin (TLV), a novel lipoglycopeptide, has potent bactericidal
activity against clinically important Gram-positive cocci including MRSA
and other resistant (R) species. To effectively utilize this potentially
valuable agent, susceptibility (S) tests should be accurate and
reproducible. Preliminary QC ranging studies on structurally similar
agents have indicated possible adverse medium influences. This study
was undertaken to determine effects of medium quality on TLV reference
S testing.

Methods:

The study was designed to determine variation in disk zone diameters
(mm) and MIC values (ug/ml) produced by 10 Mueller-Hinton (MH) agar
lots (5 manufacturers) with 2 TLV disk lots, and 5 MH broth lots (5
manufacturers), respectively. All testing was performed in replicate
over several days (9 or 10 organisms; 2/70-300 and 600 replicates for
MIC and disk tests, respectively). Vancomycin (VAN) was used as a
control glycopeptide with results compared to CLSI QC ranges for
control strains

Results:

No significant zone differences (0.07 mm variance) between telavancin
disk lots were observed. Some MH agar lots showed inter-manufacturer
and —lot variations, however >97% of all QC results remained within
proposed QC ranges. An example of agar medium lot induced variance
follows in the table (10 lots; 60 tests for S. aureus ATCC 25923 [QC
range = 16-20 mm]). For broth lots, MIC results were highly correlative
(< 1 log, dilution step) between medium lots and producers.

Zone replicate occurrences by lot (coded, 1 and 2) and medium producer (coded, A-E):

A B C D E

Zone (mm) 1 2 1

N
—
N
—
N
—
N

15
16
17
18
19
20 - - - -

N =2 W
N W=
W W
1= O
T G N G
NN
W W
o
W W
W W

Conclusions:

Variations in CLSI based testing results for TLV were observed between
some agar or broth medium manufacturers and lots. Poor growth of
certain enterococcal isolates with some MH agar lots appeared to
iInfluence TLV disk testing results (falsely large zones). Disk and broth
QC ranges for TLV appear robust and performed well in this study.
The results of this study indicate that out of range QC values might be
attributable to medium quality variations; high quality media is critical
for susceptibility testing of TLV.
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INTRODUCTION

Telavancin (Figure 1), a novel lipoglycopeptide, is a rapidly bactericidal
antimicrobial agent and is highly active against Gram-positive bacteria,
including strains of methicillin-resistant Staphylococcus aureus (MRSA),
and some vancomycin-non-susceptible S. aureus (VISA or VRSA).
Telavancin has concentration-dependant killing and multiple mechanisms
of action via transglycosylase activity leading to the inhibition of cell-wall
synthesis and interactions with the bacterial membrane. These interactions
dissipate the membrane potential and changing cell permeability that
correlates with loss in bacterial viability. The serum elimination half-life
ranges from 7 to 9 hours and produces a long post-antibiotic effect.
These characteristics led to once daily dosing trials for indications such
as complicated skin and soft tissue infections and hospital acquired
pheumonia.

Initial in vitro potency studies and subsequent determinations of quality
control (QC) ranges per CLSI M23-A2 (2001) guidelines noted possible
medium-dependent MIC or zone diameter variations (CMI, Tualatin, OR).
This investigation studies Mueller-Hinton agar and broth microdilution
lots (1 or 2 lots/manufacturer) from five different producers and uses
multiple replicate tests of QC and wildtype (WT) Gram-positive strains.

MATERIALS AND METHODS

The study design was implemented by one laboratory using the following
components:
1. Broth phase tested telavancin and the vancomycin control in five
different Mueller-Hinton broth lots, one or two from four manufacturers
(BBL [2 lots], Difco, Oxoid and Criterion);
2. Agar phase tested telavancin disks (two lots produced by BBL
[#3336991] and Hardy [#149385] and 30-ug vancomycin disk controls
(also two lots). Ten agar lots were used, two each from five different
manufacturers (BBL, Difco, Accumedia, Oxoid and Criterion).
All procedures followed Clinical and Laboratory Standards Institute (CLSI;
formerly the NCCLS) documents M2-A9 and M7-A7 (2006). QC ranges
for both agents were derived from CLSI M100-S17 (2007).

Organisms tested by MIC methods were QC strains S. aureus ATCC
25923 and 29213, E. faecalis ATCC 29212 and S. pneumoniae ATCC
49619. Replicate results were presented as mean zones (mm) or MIC
values (ug/ml) and were compared to the published ranges in M100-S17.
Clinical strains included WT S. aureus (two strains, one MRSA), coagulase-
negative staphylococci (CoNS; two strains), and one strain each of E.
faecalis, E. faecium and S. pneumoniae (300 telavancin MIC results were
generated). For agar disk diffusion tests, three replicates of two QC
strains and seven WT strains were tested for a total of 600 zone diameters.
Equal numbers of vancomycin values were produced.

RESULTS
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Telavancin and vancomycin disk lots (BBL and Hardy)
performed acceptably regardless of medium lot, thus
producing all zones within +1 mm and 59-61% of zones
being identical.

Replicate disk diffusion tests of QC strains showed that one
lot of agar (Difco, Table 1) produced out-of-range zone

diameter results with vancomycin when using S. aureus
ATCC 25923.

Vancomycin disk diffusion QC results for S. pneumoniae
also showed wide inter-lot variations and two lots from the
same manufacturer (Accumedia) produced unacceptable
(large) zones (data not shown). Notably, telavancin QC
results with the same strain (Table 2) and same media lots
were also significantly different.

WT strain testing by disk diffusion showed medium-specific

telavancin zone diameter differences as follows:

- larger zones with CoNS on Criterion agar lots (also inter-
lot variation)

- large zones when testing E. faecium on Accumedia lots,
and between lot variations for Criterion media.

Broth microdilution MIC results for vancomycin (not shown)
and telavancin demonstrated greater uniformity across five
lots (four manufacturers). Only one lot (Oxoid) was associated
with a one doubling dilution lower MIC result for the S. aureus
ATCC 29213 QC strain (Table 3). In general, that lot also
had a trend toward lower telavancin and vancomycin MIC
values for all tested species groups.

Table 1. Comparisons of telavancin disk diffusion results for 10 lots
of Mueller-Hinton agar tested in replicate (six results/lot)
against S. aureus ATCC 25923.

BBL Difco Accumedia Oxoid Criterion

Zone diameter (mm) 1 2 1 2 1 2 1 2 1 2

14

15 3

16° 3 1 3 5 3

17° 1 3 1 1 3 6 3 3

18° 2 2 4 4 3 3

19° 1 2

20°

21

a. Approved CLSI QC range [M100-S17, 2007].

Table 2. Mean zone diameters for telavancin using two disk lots placed
on ten different Mueller-Hinton medium lots (five

manufacturers).
Mean zone diameter (mm)

BBL Difco Accumedia Oxoid Criterion
Organism 1 2 1 2 1 2 1 2 1 2
QC strains
S. aureus ATCC 25923° 16.8 172 155° 16.2° 18.0 18.3 16.5 17.0 17.5 17.5
S. pneumoniae ATCC 49619* 19.8 19.7 20.7 21.3 22.8° 22.7° 19.0 193 223 21.5
WT strains
S. aureus® 17.2 17.3 15.8 16.2 18.1 18.1 16.0 16.2 17.3 17.2
CoNS® 20.8 20.5 215 209 218 22.0 20.7 20.8 23.8%° 225
S. pneumoniage’ 19.9 20.1 20.5 21.0 22.2° 226° 19.0 194 21.8 21.0
E. faecalis® 17.0 16.0 16.5 17.0 18.0 18.0 16.0 16.5 17.5 18.0
E. faecium® 22.0 21.0 21.0 21.0 26.0° 26.5° 20.0 20.0 23.0° 24.5°
a. Six replicates/lot.
b. 24 replicates/Iot.
c. 12 replicates/|ot.
d. Significant variations between lot from same manufacturers (>1 mm).
e. Significant variations between manufacturers.

Figure 1. Structure of telavancin.

Table 3. Mean MIC values when replicate testing of telavancin using
five lots of Mueller-Hinton broth.

Mean MIC (ug/ml) by manufacturer and lot:

Organism BBL-1 BBL-2 Criterion Difco Oxoid
QC strains®
S. aureus ATCC 29213 0.25 0.25 0.25 0.25 0.12°
E. faecalis ATCC 29212 0.25 0.42 0.25 0.25 0.17
S. pneumoniae ATCC 49619 0.008 0.012 0.012 0.012 0.008
WT strains®
Staphylococci and enterococci  0.25 0.31 0.27 0.25 0.15
S. pneumoniae 0.012 0.012 0.014 0.012 0.012

a. Three replicates per strain per medium lot.
b. Significant variation in MIC (>one log, dilutions).
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CONCLUSIONS

e Some Mueller-Hinton agar medium lots (Accumedia,
Criterion, Difco) can alter telavancin zone diameter results
for CONS, E. faecium and pneumococcal wildtype strains
although QC tests may remain within CLSI-published
limits. Vancomycin zones were also affected, but to a
lesser degree.

e Mueller-Hinton broth medium lots (Oxoid) showed only
minor telavancin MIC variation (<one log, dilution for QC
strains).

e Qverall, these results did not detect any systematic problem
with telavancin in vitro testing. However, extreme care
must be exercised to select high quality agar and broth
lots that conform to QC standards published by the CLSI
(M100-S17), and additionally, support the adequate growth
of other routinely tested Gram-positive pathogens such
as CoNS and non-E. faecalis enterococcal species.
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