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Susceptibility testing by disk diffusion

Susceptibility testing by broth microdilution and Etest:

(Oxoid disks and Iso-sensitest agar)
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penicillin but is susceptible to ampicillin, and penicillin
is regarded as the group representative for all penicillins.
At our laboratory serving the county of Aarhus,
Denmark, isolates of E. faecalis resistant to penicillin
but susceptible to ampicillin have been noted for some

unusual antibiogram.
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time. We undertook a more thorough investigation
of 15 isolates obtained from blood cultures with this
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Usually, E. faecalis has reduced susceptibility to 
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Discussion and Conclusions:
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Methods:

• All 15 isolates were identified as E. faecalis by Vitek®2 GP, by conventional
phenotypic tests, and by 16S rDNA PCR and sequencing.

During 2001 to 2005, 39 episodes of bacteremia with

• All isolates gave characteristic growth on tellurite agar with small grayish
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E. faecalis resistant to penicillin were registered.
Of these, 15 isolates were chosen for further

colonies.
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investigation. Isolates were identified by Vitek 2 GP
®

• The isolates were resistant to penicillin and susceptible to ampicillin, both
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(bioMérieux), and by conventional phenotypic tests

when examined by disk diffusion test, and when MIC was determined.
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(acid from d-mannitol, sorbitol and l-arabinose,

145,5 kb

deamination of arginine, tellurite reduction, pyrrolidonyl
peptidase activity (PYR) and presence of serogroup

MIC assessed by Etest

D antigen). For five isolates, one from each year, 16S
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®

rDNA PCR and sequencing was done.

• To our knowledge, strains of E. faecalis resistant to penicillin but susceptible

PFGE of the 15 isolates of E. faecalis

to ampicillin have not previously been described.

According to Tenover criteria all isolates
are identical or closely related

• Whether ampicillin will be a safe choice in the treatment of serious infections
with these bacteria is not evaluated.
• Resistance mechanisms have yet to be investigated.
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An antibiogram was obtained by disk diffusion test

• PFGE suggests that the isolates are very closely related, but further typing is

(DD) using Oxoid disks and iso-sensitest agar (Oxoid),
Reference Group for Antibiotics (SRGA). MIC’s for
penicillin and ampicillin were determined by Etest
(AB Biodisk) and by broth microdilution in 
®

Mueller-Hinton broth (BMD).
Presence of ß-lactamase was tested by the nitrocefin
method (Becton Dickinson).
Typing was performed by pulsed-field gel 
electrophoresis (PFGE) digested with SmaI and
visually interpreted.
E. faecalis (ATCC 29212) served as control.

Results:
All 15 isolates were identified as E. faecalis by Vitek®2 GPI with a probability of 99.00

Isolates were tested resistant to penicillin, erythromycin and moxifloxacin but susceptible to

and no contradicting tests, and by conventional phenotypic tests with positive results

vancomycin and ampicillin by DD according to SRGA’s guidelines. All but one isolate were resistant

for arginine, mannitol, sorbitol, PYR and serogroup D antigen, and negative results for

to trimethoprim. Median MIC of penicillin was 32 mg/L (range: 16 –128 mg/L) in BMD, and > 32

arabinose. A distinct characteristic was growth of small grayish colonies on tellurite

mg/L when determined by Etest®. The MIC of ampicillin was 4 mg/L for all isolates in BMD com-

agar after overnight incubation, in contrast to the normal readily growth of E. faecalis

pared to a median MIC of 2 mg/L (range: 1.5 to 3.0 mg/L) when Etest® was employed. Thus, using

with black colonies. Scattered, larger black colonies appeared on day two. All isolates

NCCLS’ guidelines all isolates were assessed to be resistant to penicillin but susceptible to ampicillin.

were ß-hemolytic when grown on horse-blood agar.

None produced ß-lactamase as evaluated by the nitrocefin test.

Identification was confirmed by the 16S rDNA-sequencing with a match of 99.8 %

The pattern obtained by PFGE, with one to two band differences, suggests that the isolates are very

with Gen Bank accession number AB012212 (E. faecalis, Japan Collection of

closely related (see figure).

Microorganisms 5803).
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and interpreted using the guidelines of the Swedish

important to clarify whether or not a clonal dissemination is occuring.

