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Abstract

Resistant enterococci are recognized as
important h osp ital acquired pathogens.
They are generally sensitive to ampicillin but
intrinsically resis tant to cephalosporins and
aminoglycosides and are known to acquire
high level resistance to these drugs. High
level resistance has serious implications for
treatment of patients infected with lhese
organisms and for infection control
activities. Coloni s ation of the gastrointestinal tract is a prerequi,s ite to infection.
A number of fa ctors a re known to contribute
to acquiring co lonisa tion by resistant
enterococci according to studies conducted ·
in the West. The present s tud y determines
the prevalence of resis tant enterococci on
admission in a cohort of hospitalised
patients, and identifies SOll1e risk factors that
are significantly associated with acquiring
resistant enterococci during hospital s tay .
A prospective s tud y conducted over three
months, on 125 patien ts in orthopaedic units
and the burns unit of the Nationa l Hos pital
of Sri Lanka, to de termine colonisation
showed that 5 .6 % we re colonised on
admi ssion and 16.8% acquired ampicillin
re s istant ente rococci (ARE) during
hospitalisa tion. No va ncom ycin resis tant
enterococci (VRE) were isola led. Risk faclors

that were s ignificantly associated w ith
colonisation were empiric use of antibiotics,
trealment w ith ampiCillin, multiple use of
antibiotics, prior ho spitalisa tion and
presence of diabetes mellitus. These features
wi ll be helpful in identifying pOSS ible
patients for screening for resistant
enterococci, with a view to implementing
more sh'ingent infection conlrol measures La
prevent spread of these organisms,
Key words: Colon iz ation, enterococci,
orthopaedic units, burns unit.
Introduction
Enterococci are robust, facultahve anaerobic
bacteria and form parl of the normal
intes tinal flora of humans and animals. They
are present as regional flora of the bowels of
over 90% of health y humans. They began to
be recognized as a common cause of hospital
a ss ociated infections in the 1970s.
Enterococci do not possess the same intrinsic
vir ulence of certain other Gram positive
organisms, such as StreptococcllS pyogelles or
Staphylococcus nureus, but are capable of
cau s ing ser iou s infections includin g
bacteraemia, endocarditis and meningitis,
The major reason related to this fac t is their
intrinsic resistance to a nun1ber of ,mtibiotics
and their ability to acquire ne w resistance
determinants (1).
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Enterococci are gene ra ll y se ns iti ve to
ampicillin bu t are intrinsically resis tant to
many antibiotics including cephalosporins,

to orthopaedic units and the burns unit and
to determine risk factor s fo r such
coloni za tion. These lm its were selected as

and

pa tients spend a longer duration in them

ami nogl ycosides, How ever, w hen a beta
lactam dnlgor vancomycin is combined with

compared to other wa rd s and as use of
antibio tics is cOlnparatively hig her in them.

co trimo xaz ole,

clindamycin

an am inogl ycoside, the intrins ic res is tance

can be overcome due to a synergistic effect,
They can acquire high level resistance to
aminog lycosides, penicillin group of
antibiotics and vancomycin and then th is
synergistic killing is absent in these strains ,
The acquisition of vancom ycin resistance
has serious implications in management o f

infections as they are frequentl y resistant to
all antibiotics that are effective in the
treatment o f v ancom y cin s usceptibl e
enterococci (2),
It fs recognised that colonization of the
gas trointestinal tract with vancomycin
resis tan t enterococci (VRE) plays a major role
in the development of subsequent infections,
During surveys it has been found that 26 to
41% of health care workers carried VRE on
their hands (3), Resistant enterococci also
have been cultu red from medical
equipments and devices (4), TIuls faecal VRE
are important as sources of infection and also
for hospital associated spread.

Antibiotic use, especia lly empiric and broad
spectrum regimens, exposure to vancomycin

and ente ral hlbal feeding are reported as
important factors leading to colonization
with resistant enterococci. Other risk factors
include serious underlying disease, length
o f hos pital stay, prior su rgery, renal
insufficiency, presence of urinary or vascular
catheters and treatment in intens ive care

units (5) ,

Design, setting and methods
A prospective study was carried out over
three months on 125 patients admitted to a
559 bed orthopaedic department consisting
of three units and a 57 bed burns unit at the
Nationa I Hospital of Sri Lanka, O ne hund red
and twe nty fi ve patients adm itted on
weekdays were selected for the shld y where
their hospital stay was expected to be > 2
wee ks, Although a sample size of 125 was
not the best for a stud y of this nature, only
125 patients were recnrited as the stud y had
to be completed in 3 month s. Ethical
clearance for the stud y was ob tained from
the Ethical Review Comrrtittee of the Facul ty
of Medicine, Colombo . Three rectal swabs
were obtained from each pa tient, first on
ad mission or transfer to the sh.ld y units and

repeated at weekly intervals for two weeks,
The swabs we re cui hued on two p la tes of
Enterococcosal agar (Difco) each con taining
61'g! ml amp icillin and 161'g! ml vancomycin. After incubation for48 hours, positive
cultures w hich hydrol ysed aescu lin bile
were identified as enterococci by colony
morp hotogy, g ram stain and a negati ve
ca tala se test. The identification was
confirmed w ith gro up D latex reagent
(Murex Diagnostics) and by PYR test (M urex
Diagnos tics) w hich shows h ydrolysis of Lpyrrolidonyl -B na p hthylamide due to the
presence of p yrrolidonyl arylamidase in the
orga nis ms (6,7), Susceptibility testing to
ampic illin and va ncom yciIl was performed

This Shld y was carried out to examine the
prevalence of rectal colonization w ith both
ampici llin a nd v ancom yc in res istant
en terococci at the time of admission and
d uring the hospital stay in patients admitted

by the NCCLS method (8), Beta lactamasc
production was de tected by the acidometric
method (9),
Demographic data and information on
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previous hospitalization, antibiotic use and
presence of co-morbid factors such as
diabetes, malig nancy etc was obtained
from all patients. The treatment charts
were reviewed daily to obtain data on
antimicrobial therapy. The Fisher'S exact test
and chi square (X') test were used to assess
the statistical significance of data anal ysed
using the Epi info version 6 s tat istica l
package.

Results
There we re 69 males and 56 females. The
mean age of the stud y grou p was 51.9 years
(SO= 24.1 y) and the range was 6 to 98 years.
Mean duration of hospitalization was
17.2±4.3 days wi th a range of 3 to 29 da ys.
Two patients were excluded from the stud y
as they were discharged before any repeat
swabs were obtained . Seventy three patients
had been admitted from the community and
52 had been transferred; 20 from w ithin the
hospital and the balance 32 from 15 different
hospitals. Sixteen patients were diabetic.
A tolal of 28 (22.4%) patients were colonized
with ampici llin resis tant enterococci (ARE)
as confirmed by antibiotic sensitivity testing.
Among these, 7 were carryin g ARE on
admission to the stud y units and 21 became
positive for ARE during the hospital stay.

11

Further analysis of the 7 patients who were
colonised showed that 6 of them we re
transferred from another ward of the same
hospital or from another hospital. Only one
patient was ad mitted directl y from the
community. None of the patients had VRE.
There were no beta lactamase producing
s trains .

The comparison of the 7 patients who had
ARE on admission with those w ho did not
have ARE on admission s howed that
transfer frOln another ward or hospital was
a s ignificant risk factor for colonization
(X' =5.94; p, 0.020, Table 1).
On comparison of the 21 patients w ho
acquired ARE after admission with those
who never became coloni zed, presence of
d iabetes (33.3% ve rsus 8.4%, p,0.002) and
an tibiotic therap y (80.9% vers us 45.3%,
p,0.003) were found to be significantly
associa ted w ith colonization (Table 2).
Antibiotics were used either empiricall y
(treahnent of a presumed infection for which
no specific aetiological agent has been
determined) or prophylactically (prior to
surgery) or therapeutically (used when
microbiologica lly confirmed or clinically
documented infection is present) among the
s tud y population. Further ana lys is of
antibiotic therap y showed that empiric use

Table 1. Risk factors for colonisation with ampicillin resistant enterococci (ARE)
on admission
Risk factor

Colonisation status (n- 125)
Positive

Negative

1

Admitted from the comn1lmity
Transfer from another wa rd or hospital

6

72
46

Total

7

118

Chi-square 5.94; p,O.02
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(52.3 % versus 18.9%, P <0.001) was a
significan t risk factor for colonization w ith

S,P. GlIlIasekl'Ya, j. Parra

tra ns m ission. If factor s promoting
colonization are identified and controlled ,
it may be possible to decrease the incidence
of co lonisation and th ereby c lin ical
in fection.

ARE. However, therapeutic (9.5% versus
2.1%, p,0.092) or proph yla cti c use(19%
versus 24.2%, p,0.612) of antibiotics were not
significant risk factors. Use of more than 2
antibiolics was a significant risk factor for
acquisition of ARE (28.6% ve rs us 6.3%),
p,O.002). Ce phalos porins were used
minimally on the stud y group. Beca use of
that, the effect of cephalospo rin use on ARE

The present study was designed to nscertnin

co loni za tion was not determined in thi s
stud y. H owever, ampicillin or amoxicillin

sa tion of resistant enterococci is reflected in

was used on 8 (38.1%) of the 21 patients
who were colonised wjth A RE compared
to 7 (7.4%) o f the 95 patients w ho were
n o t co lo n ised . The di ffere nce was
statistically Significant (p<O.OOI ). Similarly,
hospitalisa tion was found to be significantly
associa ted w ith acquisition of ARE in this

study (X' =15.59; P<0.01, Table 3). However,
there was no Significant difference between
co lonisa tion at 7 da ys and 14 days of
hospitalisation. The significance of other comorbid factors such as mali g nancy,
abnormal mental s tatus, diarrhoea, bladder
a nd bowel inco ntinence w hi ch we re

recognized as Significant risk factors in
previous studies could not be studied due to
the sma ll number of patients w ith such risk
factors (Table 2).
Discussion
Stu dies conduc ted wo rld w id e h ave
documented an alarming increase in
hospital acq uired infections due to resistant
enterococci (10). These infections require
trea tment with expensive and potentially
toxic drugs and carry a high morbidity.
Gas trointes tinal carriage of resistant
enterococci is a ke y factor determining
d eve lopment of infection by th e same
organism (11). Furthemlore, colonising flora
provides an important clinically hid den
reservoir of resis tant enterococcal s trains for

subsequent hospi tal acquired infection and

prospectively the rates and risk factors for
hospital acquired rectal colonisation with
resistant enterococci in orthopaedic units
and the burns unit in a tertiary care hospital.

The importance of gastrointestinal colonithe results. About a quarter (22.4%) of the
patients harbo ured amp ici llin resis tant

enterococci at some poin t of their hospital
stay. None were colonised WiU1 vancomycin
resistant enterococci.
Not s urprisingly, hospita li za tion was a
significa nt risk factor for colonisation w ith

resistant enterococci as 6 of the 7 patients
w ho were colonized on admission had been
transferred from another unit or hosp ital

(Table 1).
Sim ilar to findings in previously published
stud ies, antimicrobial ther apy was
Significantly associated with nosocomial
colonisation w ith ARE. According to
Weinstein's study 33 (9.4%) patients were
co lo ni zed during hospita l s tay and
ind e pende nt risk factors for hosp ita l
acq uisition of ARE included, treatment wi th
more than three antibiotics and the use of
third genera tion cephalosporins (9). In the
present stu d y treatment wi th multiple
antib iotics was a s ign ifi cant risk factor.
Empiric antimicrobial therapy was a more
s ignificant risk factor co mp are d to
therapeutic and prophylactic antimicrobial
th er apy. Ampicillin use was a highl y
sign ificant risk factor for the development
of ARE. The presence of diabetes was also a
Sign ifi ca nt ris k factor. H owever, it is
important to note th at diabetic patien ts
receive an ti biotics more often and for a longer
duration them non diabetics.

Factors associated Witll colonizatiol1 by resistant enterococci
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Table 2. Risk factors for colonisation in patients with hospital associated acquisition of
ampicillin resistant enterococci (ARE)

Risk factor

Colonisation status

Positive (n=2'1)
No. (%)
Diabetes
Malignancy
Abnorma l mental status
Bladder bowel incontinence
Diarrhoea
An tibiotic use
Empiric
Therapeutic
Prophylactic
Use of >2 antibiotics
Use of cephalosporins
Use 01 ampi/ amoxy

7 (33.3)
1 (4.8)
1 (4.8)
5 (23.8)
2 (9.5)
17 (80.9)
11 (52.3)
2 (9.5)
4 (19.0)
6 (28.6)
0 (0)
8 (38.1)

Table 3. Hospitalisation as a risk factor
for nosocomial acquisition of ampicillin
resistant enterococci (ARE) n=123

Nega ti ve (n=95)
No.(%)
8
3
6
13
4
43
18
2
23

Odds ratio
in 95%Cl

p va lue

5.44
1.53
0.74
1.47
2.39
8.78
4.71
4.89
0.74
5.93

0.002
0.715
0.767
0.246
0.320
0.003
<0.001
0.092
0.612
0.002
0.282
<0.00 1

(8.4)
(3.1)
(6.3)
(13.7)
(4.2)

(45 .3)
(18.9)
(2.1)
(24.2)
6 (6.3)
5 (5.3)
7 (7.4)

0
7.74

restTiction programmes may lim it introduction
and spread of resistant strai.ns i.n the units .
Limitations of the study

Day of admission

ARE positive

o

7

7

15
28

14

This study was confined to patien ts in
orthopaedic units and the burns unit only
due to limited hmds allocated for the s tud y.
Conclusion about the risk factors associated
with A RE colonisation have been drawn
using a s ubgroup of 28 patients.

Chi-square 15.59; p<O.01
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