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Comparison of resistance in isolates of Enterococcus faecalis and
Enterococcus faecium
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ABSTRACT

Objectives: Enterococci are Gram positive cocci causing hospital- and community-acquired infections even though
they are found in normal flora and they have low-virulence. Their most common species detected as the causative agent
are Enterococcus faecalis and Enterococcus faecium. This study aimed to evaluate the differences between the antibiotic
susceptibilities of the isolates of these two species isolated from various clinical specimens.

Materials and methods: In this study, 68 enterococci strains (40 E.faecalis and 28 E.faecium) isolated from the speci-
mens sent to the clinical microbiology laboratory of Zonguldak Karaelmas Practice and Research Hospital in 2007-2008
were evaluated. Identification at species level and the susceptibilities were performed by using MicroScan WalkAway
system (Dade Behring, USA).

Results: No resistance to glycopeptides were detected among these isolates. High rates of resistance to ciprofloxacin,
rifampicin and erytromycin were observed. Resistance rates to penicillin, ampicillin, ciprofloxacin, rifampicin, erytromy-
cin and high-level gentamicin and streptomycin in E.faecium isolates were found statistically higher than the rates of
E.faecalis group (p<0.05).

Conclusions: As concordant with the literature, this study observed that E.faecium isolates were significantly more
resistant. In enterococcal infections, performing the identification at the species level and determining the antibiotic
susceptibility will be helpful in managing of the treatment. J Microbiol Infect Dis 2011;1(1):10-13.
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Enterococcus faecalis ve Enterococcus faecium izolatlarinda direng karsilastirmasi

OZET

Giris: Enterokoklar normal florada bulunmalarina ve virulanslari diisiik olmasina ragmen hastane ve toplum kaynakli
infeksiyonlara neden olan Gram pozitif koklardir. Etken olarak en sik saptanan iki tlrl Enterococcus faecalis ve Enterococ-
cus faecium'dur. Bu ¢alismada cesitli klinik 6rneklerden soyutlanan bu iki tire ait izolatlarin antibiyotik duyarliliklarinin
degerlendirilmesi amacglanmistir.

Gereg ve yéntem: Calisma dahilinde 2007-2008 yilarinda Zonguldak Karaelmas Universitesi Uygulama ve Arastirma
Hastanesi klinik mikrobiyoloji laboratuvarina génderilen drneklerden soyutlanan 40"t E.faecalis, 28'i E.faecium olmak
lizere toplam 68 enterokok izolati degerlendirilmistir. Izolatlarin tir diizeyinde identifikasyonlari ve antimikrobiyallere
duyarliliklari MicroScan WalkAway sistemi (Dade Behring, ABD) ile yapild.

Bulgular: Enterokok izolatlari arasinda glikopeptidlere direng saptanmadi. Siprofloksasin, rifampisin ve eritromisine
yuksek oranlarda direng gozlendi. E.faecium izolatlarinda ampisilin, penisilin, siprofloksasin, rifampisin, eritromisin ile
yuksek doz gentamisin ve streptomisine karsi direng oranlari E.faecalis izolatlarina gére anlamli olarak yiiksek bulundu
(p<0,05).

Sonuglar: Calismamizda dnceki calismalara benzer sekilde E.faecium izolatlari anlamli olarak daha direncli oldugu go-
rildu. Enterokok infeksiyonlarinda mikroorganizmanin tiir diizeyinde adlandiriimasi ve antibiyotik duyarlihiginin saptan-
masi tedavinin dliizenlenmesinde faydali olacaktir.

Anahtar kelimeler: Enterococcus faecalis, Enterococcus faecium, direng, MicroScan
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INTRODUCTION

Enterococci are catalase-negative Gram positive
cocci which are components of normal flora of
bowel, and despite their low virulence, they are
frequently detected as the causative factors in
hospital and community acquired infections.' En-
terococci are stable to environmental conditions
and they have intrinsically resistance to some
antimicrobials and capabilities to develop new
resistance."

In general, the most common species of en-
terococci detected as the causative agent are En-
terococcus faecalis and Enterococcus faecium.’
This study aimed to evaluate the differences be-
tween the antibiotic susceptibilities of the isolates
of these two species isolated from various clinical
specimens. The resistance rates were compared
previous Turkish studies as well.

MATERIAL AND METHODS

Within the study, 68 enterococci strains (40
E.faecalis and 28 E.faecium) isolated from the
specimens sent to the clinical microbiology labo-
ratory of Zonguldak Karaelmas Practice and Re-
search Hospital in 2007-2008 are evaluated. For
this purpose, clinical specimens were inoculated
in 5% sheep blood agar. At the end of the incuba-
tion at 35-37°C for 18-24 hours, colonies of Gram
positive cocci which were catalase negative
were processed in MicroScan WalkAway system
(Dade Behring, USA) according to the manufac-
turer’s recommendations in order to perform ei-
ther the identification at the species level or the
determination of the antibiotic susceptibilities. At

Table 1. Resistance rates of isolates*®

the end of the incubation, minimum inhibitor con-
centrations determined for each antibiotic by the
system were interpreted according to Clinical and
Laboratory Standards Institute (CLSI) criteria.

Statistical analysis was carried out using
SPSS software (version 11.0). Descriptive statis-
tics were expressed as the numbers and percent-
ages. Chi-square and Fisher’s Exact tests were
used to analyse the differences between the
groups according to the categorical variables and
to evaluate the associations between the vari-
ables. Results were evaluated in 95% confidence
interval and p value of <0.05 was considered as
significant.

RESULTS

In total, 68 enterococci isolates were studied. The
microorganisms were identified at species level.
At same time, antibiotic susceptibility patterns of
these isolates were investigated

In the both of study groups, no glycopeptide
resistance was detected. High rates of resistance
to ciprofloxacin, rifampicin and erythromycin were
observed. The resistance rate against Erythromy-
cin was found the highest among E.faecalis iso-
lates. All of the E.faecium isolates were resistant
to Erythromycin. Resistance rates in E.faecium
isolates to ampicillin, penicillin, ciprofloxacin, ri-
fampicin, erythromycin and high-level gentami-
cin and streptomycin were significantly higher
than the rates in E.faecalis isolates (p<0.05). No
significant difference was detected between the
resistance rates to chloramphenicol (p=0.577)
(Table 1).

Antibiotics Total (n=68) Enterococcus faecalis (n=40) Enterococcus faecium (n=28)

n % n % n % P
Erythromycin 62 91 34 85 28 100 0,032
Rifampicin 54 79 26 65 28 100 <0,001
Ciprofloxacin 50 74 22 55 28 100 <0,001
Streptomycin (High-level) 42 62 15 38 27 96 <0,001
Penicillin 35 51 8 20 27 96 <0,001
Gentamicin (High-level) 33 49 12 30 21 75 <0,001
Ampicillin 32 47 5 13 27 96 <0,001
Chloramphenicol 22 32 14 35 8 29 0,577
Vancomycin 0 0 0 0 0 0 -
Teicoplanin 0 0 0 0 0 0 -

* The percentages are expressed as even numbers due to the low number of isolates.

J Microbiol Infect Dis

www.jcmid.org

Vol 1, No 1, June 2011



12

Mengeloglu FZ et al. Comparison of resistance in isolates of Enterococcus

Table 2. Comparison of the high-level aminoglycosides resistance rates in previous studies from Turkey

Authors Year Number of isolates* HLGR t HLSR £
E.faecium E.faecalis E.faecium E.faecalis

This study 2011 68 75 30 96 38
Mert Ding et al. (5) 2009 100 52 14 62 11
Caylan et al. (6) 2004 291 64 29 45 18
Meric et al. (7) 2004 105 41 13 67 22
Gazi et al. (8) 2004 123 23 21 - -
Kagmaz et al. (9) 2003 56 80 4 - -
Karadenizli et al. (10) 2002 136 49 26 35 16

* Total numbers of just E.faecalis and E.faecium isolates included in the study. T High-level gentamicin resistance 1

High-level streptomycin resistance

DISCUSSION

Enterococci are intrinsically resistant to cepha-
losporins, clindamycin, penicillin and low-level
aminoglycosides. In addition, enterococci could
gain resistance to other antibiotics. In this study,
the susceptibility patterns of the species most
commonly identified two enterococcal as the
causative agent were examined E.faecium iso-
lates were found more resistant to majority of an-
tibiotics than E.faecalis.??

It has been reported that resistance in en-
terococci to aminoglycozides is caused by the
difficulty of penetration of this agent through the
cell membrane and the secreting of the enzymes
modifying aminoglycozides as a result of genes
acquired by plasmids and transposons.* In our
study, resistance rate in E.faecium group to high-
level gentamicin (75%) was found significantly
higher than the rate in E.faecalis isolates (30%)
(p<0.001). Similarly, resistance rate to high-level
streptomycin was detected significantly higher in
E.faecium isolates (96% vs. 38%) (p<0.001). In
Table 2, resistance rates to high-level aminogly-
cosides in these two species detected in some
Turkish studies (Table 2).5'° Similarly previous
studies showed higher resistance rates among
E.faecium isolates.

Penicillin resistance in enterococci is due to
the development of tolerance to beta-lactames as
a result of production of low-threshold penicillin-
binding protein.! In this study, it was observed
that penicillin resistance in E.faecium group
(96%) was significantly higher than the rates in
E.faecalis isolates (20%) (p<0,001). Resistance

rate to ampicillin in E.faecium isolates was also
significantly higher in E.faecium group (96% vs.
13%) (p<0,001). In several studies, penicillin and
ampicillin resistance in E.faecium isolates have
been reported to be significantly higher.357:911.15

In our study, all E.faecium isolates were re-
sistant to ciprofloxacin, but the resistance rate
in E.faecalis group was 65% (p<0,001), the dif-
ference was found to be statistically significant
(p<0,001 as similar to some previous reports.'"?

As concordant with the literature, in our study
it is observed that E.faecium isolates were signifi-
cantly more resistant than E.faecalis isolates. In
the infections which enterococci are isolated as
the causative agent, performing the identification
at the species level and determining the antibiotic
susceptibility will be helpful in managing of the
treatment.
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