
Risk Factors for Vancomycin
Resistant Enterococcus spp.
Infection Development

Sum mary

Back ground. An in creased risk of vancomycin re sis tant Entero coccus
spp. (VRE) col o ni za tion, usu ally pro gress ing into in fec tion in pa tients
with immunosuppression, he ma to log i cal ma lig nan cies, or gan trans -
plan ta tion, in creased in ten sive care unit or hos pi tal stay, in fec tion of an
ad di tional body side. The aim of our study was to in ves ti gate other risk
fac tors for VRE in fec tion de vel op ment.

Ma te rial and meth ods. For all study pa tients the fol low ing char -
ac ter is tics were re corded: de mo graphic data, source of in fec tion, the pa -
tient ward at the time of in fec tion, days of me chan i cal ven ti la tion be fore
and af ter Enterococcus spp. in fec tion, days of hos pi tal and in ten sive care 
unit (ICU) stay post in fec tion, antimicrobial agents ad min is tered dur ing 
hos pi tal iza tion be fore Enterococcus spp. in fec tion de vel oped. The cases
were as signed as vancomycin re sis tant Enterococcus spp. (VRE) cases if
they had VRE in fec tion and as vancomycin sen si tive Enterococcus spp.
(VSE) cases if they had VSE Enterococcus spp. in fec tions.

Re sults. E. faecium were more re sis tant to tested an ti bi ot ics in com -
par i son with E. faecalis strains. Re sis tance to vancomycin var ied de pend -
ing on the or i gin of the source of in fec tion. For pa tients treated in ICU
prior to in fec tion E. faecium was found more of ten in com par i son to
E. faecalis. Univariate anal y sis re vealed that hos pi tal iza tion in in ten sive 
care unit (ICU) prior to in fec tion was a risk fac tor for VRE in fec tion de vel -
op ment. Prior use of antimicrobials was a risk fac tor for se lec tion of VRE.
Only 2 (7.7%) cases of VSE and even 11 (47.8%) cases of VRE were found
in carbapenem treat ment group (P=0.002), 1 (3.8%) of VSE and 6 (26.1%)
of VRE cases in quinolones treat ment group (P=0.033) and 2 (7.7%) of
VSE and 11 (47.8%) of VRE in vancomycin treat ment group (P=0.002).

Con clu sions. We found that VRE were iso lated from urine more of -
ten, es pe cially in pa tients with ab nor mal re nal func tion: creatinine and
urea con cen tra tions were high. Prior use of vancomycin was a risk fac tor 
for VRE in fec tion de vel op ment: it means that the dose reg i men and
pharmacokinetics of vancomycin not al ways was con sid ered, es pe cially
for pa tients with se verely im paired re nal func tion.

Keywords: Enterococcus spp. in fec tion, risk fac tors, re sis tance to
vancomycin, E. faecium, E. faecalis.

INTRODUCTION

Ep i de mi o log i cal data col lected over
the last two de cades have doc u mented
the emer gence of enterococci as im por -
tant nosocomial patho gens, ex em pli -

fied by the ex pan sion of a ma jor hos pi -
tal- adapted clonal com plex (CC) 17 in
E. faecium, and by CC2 and CC9 in
E. faecalis (EARSS). Enterococci are
in trin si cally re sis tant to a broad range 
of antimicrobial agents in clud ing
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cephalosporins, sulphonamides and
low con cen tra tions of amino glyco si -
des. Pa tient safety in hos pi tals is chal -
lenged by the abil ity of enterococci to
ac quire ad di tional re sis tance through
the trans fer of plasmids and transpo -
sons or mu ta tion. E. faecalis and
E. faecium are op por tu nis tic patho -
gens that are com monly re cov ered
from pa tients with sig nif i cantly com -
pro mised host defences and se ri ous
co- mor bid i ties, who have re ceived
mul ti ple courses of an ti bi ot ics and
have been hos pi tal ized for pro longed
pe ri ods [1, 2]. Var i ous stud ies have
shown that in fec tions caused by VRE
lead to lon ger hos pi tal stays, higher
mor tal ity, and sig nif i cantly higher
cost than in fec tions caused by vanco -
mycin- sus cep ti ble enterococci [3, 4].
VRE spe cies are es pe cially prob lem -
atic clin i cally, as these bac te ria are re -
sis tant to all first-line an ti bi ot ics and
in fec tion is as so ci ated with a marked
in crease in risk of mor tal ity [5–7].
(Enterococcus faecalis (E. faecalis) is
the ma jor col o nizer in gas tro in tes ti nal 
tract, but can also be found to a lesser
ex tent on the skin, in the gen i to uri -
nary tract, and in the oral cav ity [2, 8].
E. faecalis is the most com mon cause
of in fec tions, but E. faecium is in trin si -
cally more re sis tant to an ti bi ot ics. In
Eu rope VRE is much less prev a lent,
but on the rise. As Antimicrobial re sis -
tance sur veil lance in Eu rope (EARSS)
data shows, vancomycin re sis tance in
E. faecalis re mains low in most coun -
tries. But E. faecium re sis tance to
vancomycin is in creas ing. The na -
tional per cent ages of re sis tant iso lates 
ranged from zero (Es to nia, Fin land,
Ice land and Malta) to 45.1% (Ire land)
in 2014. VRE has be come a ma jor
nosocomial patho gen world wide due to 
its col o ni za tion strat egy, per sis tence
in the en vi ron ment, and ge nome plas -
tic ity [9]. An in creased risk of VRE col -
o ni za tion oc curs with immunosup -
pression, he ma to log i cal ma lig nan cies, 
or gan trans plan ta tion, in creased in -
ten sive care unit or hos pi tal stay, in -
fec tion of an ad di tional body side [10,
11]. The aim of our study was to in ves -
ti gate other the risk fac tors for VRE
in fec tion development.

MATERIALS AND METHODS

Pa tients and bac te rial strains

This study was car ried out at 2400-bed 
ter tiary-care teach ing hos pi tal of Lith -
u a nian Uni ver sity of Health Sci ence.
All hos pi tal ized pa tients with a mono -
bacterial Enterococcus spp. in fec tion
from any source be tween 1st Jan u ary

and 31st May 2015 were in cluded in
the study. Only the first Enterococcus
spp. pos i tive case was in cluded, only
one iso late from each pa tient. All pa -
tients were ³18 years old. A ret ro spec -
tive data anal y sis was per formed to
eval u ate pa tients’ risk fac tors de pend -
ent on Enterococcus spp. in fec tion. For 
all study pa tients the fol low ing char -
ac ter is tics were re corded: de mo -
graphic data, source of in fec tion, the
pa tient ward at the time of in fec tion,
days of me chan i cal ven ti la tion be fore
and af ter Enterococcus spp. in fec tion,
days of hos pi tal and in ten sive care
unit (ICU) stay post in fec tion, antimi -
crobial agents ad min is tered dur ing
hos pi tal iza tion be fore Enterococcus
spp. in fec tion de vel oped. The clin i cal
cases were as signed as vancomycin re -
sis tant Enterococcus spp. (VRE) cases
if they had VRE in fec tion and as
vanco mycin sen si tive Enterococcus
spp. (VSE) cases if they had VSE
Enterococcus spp. in fec tions.

Identification of Enterococcus
spp. and antimicrobial
susceptibility testing

Iden ti fi ca tion of Enterococcus spe cies
was per formed us ing mass spec trom e -
try method (Maldi-Tof MS, Bruker,
USA). The re sis tance of Enterococcus
spp. strains was de ter mined us ing the
disc dif fu sion method based on the
stan dard guide lines (BBL, USA). All
the strains were tested for the fol low -
ing an ti bi ot ics: ampicillin, vanco -
mycin, linezolid and teicoplanin. The
sizes of in hi bi tion zones were in ter -
preted ac cord ing to The Eu ro pean
Com mit tee on Antimicrobial Sus cep ti -
bil ity Test ing (EUCAST) break points.
Any re sis tance in disc-dif fu sion to
vancomycin was con firmed us ing the
MIC test (AB Biodisk, Solna, Swe den)
method. Entero coccus spp. strains,
which had Min i mal In hib i tory Con cen -
tra tion (MIC) for vancomycin
>4 mg/mL, were de fined as re sis tant.
Glycopeptides re sis tance phe no type
test ing was done at Na tional Pub lic
Healthcare Lab o ra tory in Vilnius,

Lith u a nia ac cord ing to pub li ca tion by
Ar thur M, Courvalin P [12]. The VanA
glycopeptides re sis tance was de fined
if MIC for van co mycin was found
³64 mg/mL and for teicoplanin
³16 mg/mL. The VanB phe no type has
MICs of 4–1,000 mg/mL for vanco mycin 
and 0.5–1 mg/mL for teicoplanin.

Statistical analysis

Com par i sons be tween two groups was
car ried out us ing the Stu dent t test or
Mann- Whit ney U test (nonparametric
val ues). Pro por tions were com pared
us ing the chi-square or Fisher ex act
test. Dif fer ences were con sid ered sig -
nif i cant at P<0.05. Odds ra tios (OR)
with 95% con fi dence in ter vals (CI)
were cal cu lated. Sta tis ti cal pack age
SPSS 13.0 for Win dows re lease was
used for the data anal y sis.

RESULTS

In our study we an a lyzed data of
49 patients with E. faecium  or
E. faecalis monobacterial in fec tion,
23 of which were re sis tant to vanco -
mycin (VRE). Al most half of all iso -
lates were re cov ered from the intraab -
dominal se cre tions, a quar ter from pus 
or wound and oth ers from ster ile body
fluid and urine.

Re sis tance to vancomycin var ied
de pend ing on the or i gin of the source
of in fec tion. 21 VRE strains had vanA
re sis tance gene, 2 – vanB gene. Vanco -
my cin sen si tive Enterococci (VSE)
more of ten were iso lated from intra-
 ab dom i nal se cre tions in com par i son to 
VRE (re spec tively 69.2%, n=18 and
17.4%, n=4, P<0.001). VRE more of ten
were iso lated from urine, in com par i -
son to VSE (re spec tively 34.8%, n=8
and 16.3, n=8, P=0.001) (Ta ble 1).

E. faecium were more re sis tant to
tested an ti bi ot ics in com par i son with
E. faecalis strains. 71.8% (n=28) of
E. faecium and 10% (n=1) of E. faecalis
strains were re sis tant to ampicillin
(P<0.001), 56.4% (n=22) of E. faecium
and 10% (n=1) of E. faecalis strains
were re sis tant to vancomycin
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Ta ble 1. Sources of Enterococcus in fec tion in pa tients with vancomycin-sen si tive
ver sus vancomycin-re sis tant strains

Source
No of all 
strains
% (n)

No of
vancomycin

sen si tive strains
% (n)

No of
vancomycin re -
sis tant strains

% (n)

P value

Ster ile body fluid 12.2 (6) 7.7 (2) 17.4 (4) 0.276

Pus, wound 24.5 (12) 23.1 (6) 26.1 (6) 0.534

Intra-ab dom i nal se cre tion 44.9 (22) 69.2 (18) 17.4 (4) <0.001

Urine 16.3 (8) 0 34.8 (8) 0.001

Re spi ra tory se cre tion 2.0 (1) 0 4.3 (1) 0.469



(P<0.009), 51.3% (n=20) of E. faecium
and 10% (n=1) of E. faecalis strains
were re sis tant to teicoplanin
(P<0.019) (Ta ble 2).

For pa tients treated in ICU prior to 
in fec tion E. faecium was found more
of ten in com par i son to E. faecalis (re -
spec tively  35.9%, n=14 and 0,
P=0.002), but prior use of an ti bi ot ics
did n’t have in flu ence on dif fer ent
strains se lec tion (Ta ble 3).

Univariate anal y sis re vealed that
hos pi tal iza tion in in ten sive care unit
(ICU) prior to in fec tion was a risk fac -
tor for VRE in fec tion de vel op ment:
43.5% (n=10) VRE in com par i son to
15.4% (n=4) VSE in fec tion cases.
E. faecium was found more of ten in
com par i son to E. faecalis (re spec tively
35.9%, n=14 and 0, P=0.002) in pa tients 
treated in ICU prior to Entero coccus
iso la tion. 88.5% (n=23) of pa tients with
VSE in fec tion and 60.9% (n=14) with
VRE in fec tion have un der gone sur gery
prior to Enterococcus  iso la tion
(P=0.027). VRE in fec tion was found
more of ten in pa tients with ab nor mal
re nal func tion. Creatin ine and urea
con cen tra t ions 102.4±89.6 mmol/L and
7.7±7.1 mmol/L were found in
VSE cases in com par i son
to 132.6±92.6 mmol/L and
10.1±7.2 mmol/L in VRE cases (P=0.03) 
(Ta ble 4).

Prior use of antimicrobials was a
risk fac tor for se lec tion of VRE. Only
2 (7.7%) cases of VSE and even
11 (47.8%) cases of VRE were found in
carbapenem treat ment group
(P=0.002), 1 (3.8%) of VSE and
6 (26.1%) of VRE cases in quinolone
treat ment group (P=0.033) and
2 (7.7%) of VSE and 11 (47.8%) of VRE
in vancomycin treat ment group
(P=0.002) (Ta ble 5).

DISCUSSION

The dif fer ences of re sis tance of Entero -
coccus spe cies are well es tab lished. Of
all enterococcal spe cies, E. faecium is
more re sis tant to an ti bi ot ics and is the
most dif fi cult to treat. In our study
more than 50% of all iso lated
E. faecium strains were re sis tant to
vancomycin and to teicoplanin in com -
par i son to only 10% of E. faecalis [13].
Study dem on strated that most VRE
iso lates were E. faecium, whereas the
VSE iso lates were pre dom i nantly
E. faecalis. Enterococcus spp. car ry ing
vanA are highly re sis tant to glyco -
peptides and are the dom i nant VRE
vari ants of E. faecium and E. faecalis
glob ally [9]. Use of uri nary cath e ters
within the pre vi ous 30 days were as so -
ci ated with in creased odds of vanB

VRE bacteraemia [14]. The dis tri bu -
tion of enterococci showed a pre dom i -
nance of E. faecium in the VRE group
with equiv a lent pro por tions of

E. faecium and E. faecalis in the VSE
group [13]. In VRE bacteraemia,
E. faecium was the most com mon iso -
late in con trast to VSE bacteraemia,
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Ta ble 2. Enterococcus spp. re sis tance to tested an ti bi ot ics

An ti bi otic
E. faecalis

N=10
E. faecium

N=39
P value

Ampicillin re sis tant strains, % (n) 10.0 (1) 71.8 (28) 0.001

Vancomycin re sis tant strains, % (n) 10.0 (1) 56.4 (22) 0.009

Teicoplanin re sis tant strains, % (n) 10.0 (1) 51.3 (20) 0.019

Ta ble 3. Risk fac tors for Enterococcus spp. in fec tion

E. faecalis
N=10

E. faecium
N=39

P value

ICU stay be fore in fec tion, % (n) 0 35.9 (14) 0.022

Pa tients treat ment de part ment

Sur gery
In ter nal med i cine

100 (10)
0

73.7 (28)
23.1 (9)

0.058
0.103

Prior an ti bi otic use, % (n):

Cefuroxime, ceftazidime, cefotaxime
Carbapenem
Ciprofloxacin, ofloxacin
Gentamycin, amikacin
Piperacilin/tazobactam
Vancomycin
Ampicillin/sulbactam

90.0 (9)
10.0 (1)
10.0 (1)
20.0 (2)
10.0 (1)
20.0 (2)

0

87.2 (34)
30.8 (18)
15.4 (6)
5.1 (2)

15.4 (6)
28.2 (11)
10.3 (4)

0.645
0.180
0.559
0.180
0.559
0.469
0.388

Ta ble 4. Univariate anal y sis of risk fac tors for vancomycin re sis tant
Enterococcus in fec tions

Risk fac tors

Enterococcus spp.

p valueVancomycin sen -
si tive strains,

N=26

Vancomycin re -
sis tant strains,

N=23

Age, year

<65, % (n)
³65, % (n)

68.92±14.07

34.6 (9)
65.4 (17)

66.35±15.05

43.5 (10)
56.5 (13)

0.348

0.366

Sex: male, % (n)
fe male, % (n)

50.0 (13)
50.0 (13)

43.5 (10)
56.5 (13)

0.433

ICU stay be fore in fec tion, % (n) 15.4 (4) 43.5 (10) 0.031

Endotracheal tube, % (n) 7.7 (2) 21.7 (5) 0.161

Cen tral ve nous cath e ter, % (n) 38.5 (10) 47.8 (11) 0.355

Periferal ve nous cath e ter, % (n) 65.4 (17) 73.9 (17) 0.370

Uri nary cath e ter, % (n) 65.4 (17) 73.9 (17) 0.370

Sur gery, % (n) 88.5 (23) 60.9 (14) 0.027

Creatinine, mmol/L 102.4±89.6 132.6±92.6 0.028

Urea, mmol/L 7.7±7.1 10.1±7.2 0.03

An ti bi otic use be fore in fec tion, % (n) 92.3 (24) 100 (23) 0.276

Ta ble 5. Prior use of antimicrobials as a risk fac tor for se lec tion of vancomycin
re sis tant Enterococcus spp.

Risk fac tors

Enterococcus spp.

p valueVancomycin sen -
si tive strains,

N=26

Vancomycin re -
sis tant strains,

N=23

An ti bi otic use be fore in fec tion, % (n) 92.3 (24) 100 (23) 0.276

Prior an ti bi otic use, % (n):

Cefuroxime, ceftazidime, cefotaxime
Carbapenem
Ciprofloxacin, ofloxacin
Gentamycin, amikacin
Piperacilin/tazobactam
Vancomycin
Ampicillin/sulbactam

84.6 (22)
7.7 (2)
3.8 (1)

11.5 (3)
7.7 (2)
7.7 (2)
3.8 (1)

91.3 (21)
47.8 (11)
26.1 (6)
4.3 (1)

21.7 (5)
47.8 (11)
13.0 (3)

0.395
0.002
0.033
0.353
0.161
0.002
0.259



whereas three-quar ters of the iso lates
were E. faecalis in Peel study as well
[15]. We found that prior use of anti -
microbials was a risk fac tor for se lec -
tion of VRE, par tic u larly the use of
carba penems, ciprofloxacin and vanco -
mycin, but gentamycin, pipera -
cilin/tazobactam and ampicillin/sul -
bac tam had no ac tion on re sis tance se -
lec tion. Elim i na tion of nor mal gut flora 
by com monly used broad spec trum an -
ti bi ot ics (vancomycin, cepha lo sporins
and metronidazole) en cour ages the se -
lec tive pro lif er a tion of VRE [16, 17].
Other stud ies have also re ported that
an ti bi otic ex po sure prior to in fec tion
were sig nif i cant risk fac tors for VRE
in fec tion. Sig nif i cantly more pa tients
in the VRE group had prior ex po sure to 
vancomycin, metro nidazole amino -
glyco sides, third-gen er a tion cephalo -
sporins, fluoro quino lones, imipenem
and ureidopenicillins [18]. Ex po sure to 
anti-an aer o bic an ti bi ot ics has been
linked to VRE gas tro in tes ti nal tract
col o ni za tion [19] and rate of vanco -
mycin use has been in de pend ently as -
so ci ated with VRE prev a lence [20].

Murray in de scrip tion of entero -
coccal in fec tions wrote that an ti bi otic
alone will not se lect for VRE if re sis -
tant bac te ria are not al ready pres ent
or if a pa tient does not come into con -
tact with them [1], but we found that
VRE more of ten were iso lated from
urine, es pe cially in pa tients with ab -
nor mal re nal func tion: creatinine and
urea con cen tra tions were high.

It was found that prior use of
vancomycin was a risk fac tor for VRE
in fec tion de vel op ment: it means that
the dose reg i men and pharmacokinet -
ics of vancomycin not al ways con sid -
ered, es pe cially for pa tients with se -
verely im paired re nal func tion. It was
ob served that vancomycin pharmaco -
kinetics was not al ways paid at ten tion 
to, es pe cially for pa tients with se -
verely im paired re nal func tion. The
dose reg i men of vancomycin was not
con sid ered. In cases where se rum
vancomycin con cen tra tion was be ing
tested, it var ied highly – from subther -
apeutic to toxic. It is nec es sary to cal -
cu late the creatinine clear ance and
con sider it when vancomycin dose is
in jected in tra ve nously. The dose can
be re duced or time of ad min is tra tion
can be pro longed. As it was shown in
an ear lier study, the ma jor ity (53.3%)
of vancomycin con cen tra tion mea -
sured timely was above and 15.9%
below therapeutic values [21].

Our study shows that VSE was iso -
lated more of ten from intra-ab dom i nal 
se cre tions and pa tients who have un -
der gone sur gery prior to Enterococcus
iso la tion in com par i son to VRE.

Other stud ies show that re nal fail -
ure, prior hos pi tal iza tion, lon ger
length of stay prior to in fec tion, and
pres ence of ma lig nancy were sig nif i -
cant risk fac tors for VRE in fec tion [13,
22]. The risk of nosocomial ac qui si tion
of VRE in creased by pro longed hos pi -
tal iza tion as well as by prox im ity to a
pa tient col o nized by VRE, care by a
nurse who also cares for pa tients pos i -
tive for VRE, lon ger stay in an in ten -
sive care unit, and hos pi tal iza tion in
an in sti tu tion with a high pro por tion
of other pa tients with col o ni za tion
with VRE [9]. Asymp tom atic col o ni za -
tion is typ i cally tran sient but can per -
sist from months to years; de col o ni za -
tion is not rec om mended, since it can
con trib ute to the ac cel er ated de vel op -
ment of re sis tance [15]. Col o nized pa -
tients are a po ten tial risk to health
care fa cil i ties, serv ing as a source for
trans mis sion via shed ding of VRE into 
the sur round ing en vi ron ment and
onto health care work ers [9, 23].

An in creased risk of VRE col o ni za -
tion oc curs with immunosuppression,
he ma to log i cal ma lig nan cies, or gan
trans plan ta tion, in creased in ten sive
care unit or hos pi tal stay, res i dence in
a long-term care fa cil ity, in fec tion of
an ad di tional body site, prox im ity to
an other col o nized or in fected pa tient,
and hos pi tal iza tion in a unit with a
high prev a lence of VRE, se ri ous

co-mor bid con di tions such as diabetes,
renal failure [11, 18].

CONCLUSION

It is nec es sary to limit the use of
Watch and Re serve group of an ti bi ot -
ics (as de fined by WHO model list of
Es sen tial med i cines), as well as be
wary about pos si ble enterococcal in -
fec tions in pa tients be ing treated with
metronidazole. Study re sults show
that prior use of vancomycin, carba -
penems and quinolones was a risk fac -
tor for VRE in fec tion de vel op ment.
Most im por tantly – the dose reg i men
and pharmacokinetics of vancomycin
was pos si bly not al ways con sid ered,
es pe cially for pa tients with se verely
im paired re nal func tion. Se rum vanco -
mycin con cen tra tions were not mea -
sured in all cases, while in cases where 
it was mea sured, con cen tra tions var -
ied from subtherapeutic to toxic.

We found that VRE more of ten
were iso lated from urine, es pe cially in
pa tients with ab nor mal re nal func tion: 
creatinine and urea con cen tra tions
were high. Sur gery and stay in ICU
prior to in fec tion were also as so ci ated
with higher risk of VRE in fec tion. u
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Santrauka

VANKOMICINUI ATSPARIOS
ENTEROCOCCUS SPP. INFEKCIJOS
IÐSIVYSTYMO RIZIKOS VEIKSNIAI

Lukas Cemnalianskis,
Astra Vitkauskienë,
Lukas Vitkauskas, Violeta Kareivienë

Dar bo tiks las. Van ko mi ci nui at spa riø
En te ro coc cus spp. (VAE) ko lo ni za ci jos ir
pas kes nës in fek ci jos ri zi ka pa di dë ja pa -
cien tams, il gai gy do miems sta cio na re,
ypaè in ten sy vio sios te ra pi jos sky riu je
(ITS), taip pat pa cien tams, ser gan tiems
on ko lo gi në mis krau jo li go mis ar po or ga -
nø transp lan ta ci jos. Mû sø ty ri mo tiks las
bu vo ið tir ti ir ki tus VAE in fek ci jos ið si -
vys ty mo ri zi kos veiks nius.

Me to dai. At lik ta ret ros pek ty vio ji ti -
ria mø pa cien tø de mo gra finiø duo me nø
ana li zë, áver tin ta me cha ni nës plau èiø
ven ti lia ci jos truk më iki ir po En te ro coc cus
spp. in fek ci jos ið si vys ty mo, gy dy mo sta -
cio na re ir ITS pra leis tø die nø skai èius,
var to ti an ti mik ro bi niai pre pa ra tai. Pa -
cien tai bu vo su skirs ty ti á dvi gru pes: in fe -
kuo tø van ko mi ci nui at spa ria ar ba van ko -
mi ci nui jaut ria En te ro coc cus spp. pa der -
me (VJE).

Re zul ta tai. Pa cien tams, gy dy tiems
ITS iki pra si de dant in fek ci jai, E. fa e cium

bu vo ið skir tas daþ niau nei E. fa e ca lis. Nu -
sta ty ta, kad at spa ru mas van ko mi ci nui
pri klau so nuo in fek ci jos ðal ti nio – ið ðla pi -
mo VAE pa der mës ið skir tos daþ niau
esant inks tø pa þei di mui, t. y. la bo ra to ri -
niais ty ri mais nu sta èius di de læ kre a ti ni no 
ir ðla pa lo kon cen tra ci jà. Re zul ta tø ana li -
zë pa ro dë, kad hos pi ta li za ci ja ITS prieð
pra si de dant in fek ci jai ir anks ti pra dë tas
an ti mik ro bi niø me dþia gø var to ji mas bu -
vo ri zi kos veiks niai ið si vys ty ti VAE. Pa -
cien tams, ku riø gy dy mui bu vo skir tas
chi no lo nø kla sës an ti bio ti kas, VAE pa -
der mës ras tos daþ niau nei VJE pa der mës
(26,1 %, n = 6 ir ati tin ka mai 3,8 %, n = 1;
p = 0,033). Pa ti ki mai daþ niau VAE pa -
der mës bu vo nu sta ty tos ir kar ba pe ne -
mais ar ba van ko mi ci nu gy dy tø pa cien tø
gru pë je, pa ly gin ti su ðiais an ti bio ti kais
ne gy dy tø pa cien tø gru pe (47,8 %, n = 11
ir ati tin ka mai 7,7 %, n = 2; p = 0,002).

Ið va dos. Hos pi ta li za ci ja ITS prieð
pra si de dant in fek ci jai ir anks ti pra dë tas
an ti mik ro bi niø me dþia gø var to ji mas bu -
vo ri zi kos veiks niai ið si vys ty ti VAE in -
fek ci jai. VAE daþ niau ið ski ria mi ið ðla pi -
mo tø pa cien tø, ku riø inks tø funk ci ja yra 
su tri ku si, t. y. nu sta ty tos di de lës kre a ti -
ni no ir ðla pa lo kon cen tra ci jos, ir ku riems
ski ria mas gy dy mas van ko mi ci nu ne ti -
riant ðio vais to kon cen tra ci jos.

Reikð mi niai þo dþiai: En te ro coc cus spp.
in fek ci ja, ri zi kos veiks niai, at spa ru mas
van ko mi ci nui, E. fa e cium, E. fa e ca lis.
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