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Abstract Enterococci have recently been recognized as a
causative organism of intractable infections, including
severe sepsis and infective endocarditis, in immunocom-
promised patients. This study investigated the epidemio-
logical, microbiological, and prognostic characteristics of
high-level gentamicin-resistant (HLGR) enterococcal bac-
teremia, including severe cases of infective endocarditis, in
Japan. A total of 155 enterococcal bacteremia episodes
were identified between July 2007 and December 2009.
HLGR strains accounted for 28% of all enterococcal
strains: HLGR Enterococcus faecalis/Enterococcus fae-
cium strains accounted for 32%/24%. The 30-day mortality
rate was 31%. There was no significant difference in the
30-day mortality rates between HLGR and non-HLGR
enterococcal bacteremia. There were two cases of HLGR
enterococcal endocarditis, which were successfully treated
with ampicillin plus ceftriaxone. We consider it important
to examine the presence or absence of HLGR strains in all
cases of intractable enterococcal infection, especially
infective endocarditis.

Keywords Gentamicin resistance - Enterococci -
Bacteremia - Endocarditis

Enterococci have been regarded as indigenous intestinal
bacteria of low pathogenicity. However, enterococci have
recently been recognized as a causative organism of
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intractable infections, including severe sepsis and infective
endocarditis, in immunocompromised patients. In addition,
enterococci play an important role as a causative organism
of nosocomial infection, acquiring increasing resistance to
antimicrobial agents, including vancomycin, and often
worsen the prognosis [1, 2].

For severe cases of enterococcal infections such as
infective endocarditis, which require antibacterial treatment,
the combined use of aminoglycoside antibiotics in addition
to inhibitors of cell wall synthesis (ampicillin, penicillin, and
vancomycin) is considered indispensable [3, 4]. However,
there are no such combined effects on bacteria with a high
level of gentamicin resistance (HLGR) [minimum inhibitory
concentration (MIC) value >500 pg/ml] [3, 5].

Only a few studies have been conducted on the epide-
miology and prognosis of HLGR enterococci [6-8], espe-
cially in Japan. We conducted a surveillance study on
HLGR enterococci (MIC value >500 pg/ml) bacteremia in
our hospital and reviewed infective endocarditis caused by
HLGR enterococci retrospectively. We used 155 entero-
coccal strains isolated from blood cultures in Toranomon
Hospital, Tokyo (890 beds) over 2 years and 6 months
between July 2007 and December 2009. For cases of
enterococci isolated several times from the same patient,
only the first isolates were used.

The BACTEC 9240 system (Becton—Dickinson Micro-
biology Systems, Sparks, MD, USA) was used for blood
culture. All positive samples were Gram stained and sub-
cultured on blood and bromothymol blue (BTB) agars.
MicroScan WalkAway 96 SI (Dade Behring, USA) was
used as an automatic identification device. For unidentifi-
able strains, VITEK 2 (bioMérieux, USA) was used. To
determine the drug susceptibility of the strains, E test
GM300 (SYSMEX; bioMérieux) was used to determine
MIC values for gentamicin (GM).
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Table 1 Minimum inhibitory concentrations (MICs) of gentamicin against enterococci

MIC (pg/ml) High-level
gentamicin
0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >500 resistance
(%)
Enterococcus 1 9 19 4 2 3 4 20 32% (20/62)
faecalis
E. faecium 1 3 7 38 4 1 17 24% (17/71)
E. avium 1 2 67% (2/3)
E. casseliflavus 2 1 0% (0/3)
E. gallinarum 1 6 0% (0/7)
Enterococcus 1 2 1 5 56% (5/9)
species
Total 1 1 5 18 49 23 4 2 3 5 44 28% (44/155)

HLGR strains accounted for 28% of all the enterococcal
strains examined in this series (44 of 155 strains). HLGR
Enterococcus faecalis strains accounted for 32% (20 of 62
strains), and HLGR Enterococcus faecium strains accoun-
ted for 24% (17 of 71 strains) (Table 1). The 30-day
mortality rate from enterococcal bacteremia was 31%
(48 of 155 cases). No significant difference was noted in
the 30-day mortality rates between HLGR and non-HLGR
enterococcal bacteremia (32% vs. 31%, respectively).
During the observation period, two patients developed
infective endocarditis from HLGR enterococci. Both
patients improved with the combination therapy of ampi-
cillin and ceftriaxone [9].

Previous studies reported that HLGR enterococci
accounted for 26-43% in countries other than Japan [6-8].
The percentage we obtained was compatible with this. It
has been controversial that HLGR enterococci were not
prognostic factors in enterococcal bacteremia [6, 10]. In
this study, HLGR enterococcal bacteremia did not have
any significant effects on prognosis compared to that of
non-HLGR enterococcal bacteremia. It is unclear that
combination therapy with aminoglycosides and inhibitors
of cell wall synthesis would routinely lead to a better
prognosis for enterococcal bacteremia. However, about
30% of enterococci were HLGR strains in our study.
Therefore, we considered it important to investigate the
presence or absence of HLGR strains in all cases of
intractable enterococcal infection, especially those dem-
onstrating infective endocarditis.
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