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Abstract

Introduction: Enterococci are common components of the microfloral community of human and other animals and are commonly found in
soil, on plants, and in water. It is increasingly causing human infections and is being isolated from various clinical samples.

Methods: This was a cross sectional study was conducted to determine the status and drug resistance pattern of enterococcus in a selected
tertiary care hospital. Both descriptive and inferential statistics were used.

Results: Mean age of the respondents was 51.92+16.66. Mean monthly family income of the respondents was 28331.46+15704.84 BDT. Most
of the specimen collected from urine (74.40%) followed by pus (9.60%), wound swab (4.80%), sputum (4.80%) and blood (4.0%). Two-third
of the specimen (68.80%) showed significant presence of pus cell. Prevalence of Esccherichia coli was 36.6% followed by Klebsiella pneumonia
(18.6%), Enterococcus species (9.8%), Pseudomonas species (7.4%), Enterobacter species (4.9%), Staphylococcous aerous (13.9%) and Proteus
mirabilis (2.7%). About 87.6% amoxacillin was sensitive whereas 88.5% amoxiclave, 77.9% chloramphenicol, 96.5% gentamycin and imipenem,
87.6% nitrofurantoin, 99.1% liniazolid and 93.8% vanocomycin was sensitive. Prevalence of Enterococcus species in urine, pus and wound swab
was 97.30%, 1.80% and 0.90%. Statistically significant association was found between age group and specimen (p=0.004<0.05).
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Introduction

Enterococci are members of the healthy human intestinal
flora, but are also leading causes of highly antibiotic resistant,
hospital-acquired infection [1]. There is growing evidence that
these bacteria frequently possess several specific traits that
enable them to survive in the hospital environment, colonize
patients, and cause infections such as bacteraemia, peritonitis,
endocarditis and urinary tract, surgical site infection, and device-
related infections [2]. Nosocomial or health care-associated
infections account for a high morbidity and mortality rate among
hospitalized patients [3]. Therapeutic spectrum of enterococci
is limited since the organisms are genetically resistant to
Cephalosporins and Cotrimoxazole. They also have a tremendous
capacity to acquire resistance to penicillins, high concentration
of aminoglycoside & vancomycin [3]. Enterococci with High Level
Resistance to Aminoglycosides (HLAR), betalactamase production
& glycopeptide resistance including vancomycin resistance are

posing a great therapeutic challenge for clinicians as well as
health care institutions [4]. Antimicrobial resistance results in
increased morbidity, mortality and costs of treatment. Preventing
the emergence and dissemination of resistant organisms is critical
for control of hospital infections. Appropriate antimicrobial
stewardship that includes optimal selection, dose and duration of
treatment, as well as control of antibiotic use, will prevent or slow
the emergence of resistance among microorganisms [5]. Having
an awareness of antimicrobial resistance patterns, particularly
in hospitals, is crucial for the selection of appropriate antibiotic
therapy to improve treatment outcomes, reduce morbidity and
mortality, shorten the hospitalization period and consequently
reduce the cost of care. Hence, this study was designed to identify
the magnitude of Enterococcal infections and their antibiotic
susceptibility pattern in a tertiary care hospital in Dhaka,
Bangladesh.
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Methodology
Specimen: Blood, Urine & Pus.

Blood culture: Blood culture was done by Bectec Automated
Blood Culture System. This system gives signal when growth
appears in the media. Subculture was done on MacConkey and
blood agar media from the media giving signal for growth.

Pus Culture: Pus culture was done in MacConkey and Blood,
Bectec Automated Blood Culture System.

Urine culture: Mid-stream urine was collected and cultured
on Blood agar and MacConkey agar and Bectec Automated Blood
Culture System All the inoculated media are incubated overnight
at 37°C and suspected colonies was picked up and subjected to
identification by biochemical tests.

Biochemical test: Bile-esculin test is based on the ability
of certain bacteria, notably the group D streptococci and
Enterococcus species, to hydrolyze esculin in the presence of bile
(4% bile salts or 40% bile).

Antibiotic susceptibility testing

The test was done as per modified Kirby-Bauer disc-diffusion
test. Briefly, a small inoculum of each pure bacterial isolate was
emulsified in 3 ml of sterile normal saline in Bijou bottles, and
the density was compared with a barium chloride standard
(0.5 McFarland). A sterile cotton swab was dipped into the
standardized suspension of bacterial cultures and used to evenly
inoculate Mueller-Hinton agar plates.

Study Design: It was hospital based cross sectional study.
Study Period: One year
Study Area: This study was conducted at BIHS Hospital.

Study Population: The study was conducted among all patients
in BIHS hospital for treatment purpose

Sample size: Sample size was calculated by using following
formula

2
n- L0

Here,
Z=Standard normal deviate=1.96 corresponding to 95% of CI,

p= is the prevalence rate, taken as 50%, i,e, 0.5 (as no study
found)

g= 1-p (or, proportion of persons not suffering from the
disease) =0.5

d = the acceptable standard error and
n = the required sample size
Therefore, the required sample size,

n = {(1.96)2 x 0.5 x 0.5}/0.052 = 384 but I took 1157 to

increase statistical power.

Sampling technique: Non-probability convenient sampling
technique was applied.

Data collection procedure: Appropriate data was collected
by using a pre-designed data sheet. All relevant information was
collected from history sheet and investigation papers.

Data analysis: Statistical Package for Social Sciences (SPSS
22.0) version was used for classification, presentation and
analysis of data.

Ethical consideration

Prior to commencement of study the respective authority
approved the research protocol. Proper permission was taken
from the department and institution concerned for the study.
All the patients included in this study was informed about the
nature, risk and benefit of the study. No data was collected
without permission of the patient. Participation in this research
was fully voluntary. The respondents were remained entirely
free to withdraw their participation at any stage or any time of
the study. Informed written consent was taken from each patient.
Confidentiality was assured and anonymity was maintained. No
participant was identified in any report or publication under the
study.

Results & Discussion

Enterococci are commensal bacteria inhabiting the intestines
of both humans and animals, which are the major conditionally
pathogenic bacteria that cause hospital-acquired infections.
Recently, frequent inappropriate use of antimicrobial agents,
increase in invasive therapy, and wide use of immunosuppressants
has resulted in a growing rise in the number of clinical infections
caused by Enterococcus spp., notably Enterococcus faecium [6]. In
addition, the emergence of High-Level Aminoglycoside-Resistant
(HLAR) enterococci and Vancomycin-Resistant Enterococci (VRE)
causes great difficulties in clinical anti-infective therapy [7-9]
(Table 1& Figurel). Most of the specimen collected from urine
(74.40%) followed by pus (9.60%), wound swab (4.80%), sputum
(4.80%) and blood (4.0%). Two-third of the specimen (68.80%)
showed significant presence of pus cell. Prevalence of Esccherichia
coli was 36.6% followed by Klebsiella pneumonia (18.6%),
Enterococcus species (9.8%), Pseudomonas species (7.4%),
Enterobacter species (4.9%), Staphylococcous aerous (13.9%) and
Proteus mirabilis (2.7%). About 87.6% amoxacillin was sensitive
whereas 88.5% amoxiclave, 77.9% chloramphenicol, 96.5%
gentamycin and imipenem, 87.6% nitrofurantoin, 99.1% liniazolid
and 93.8% vanocomycin was sensitive. Prevalence of Enterococcus
species in urine, pus and wound swab was 97.30%, 1.80% and
0.90%. Statistically significant association was found between
age group and specimen. Due to the spread of enterococcal
antimicrobial resistance [10,11], the tracing of the infectious
sources is of great significance for the control of enterococcal
infections and its spreading. Among the 289 enterococcal strainss
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isolated from a tertiary-care pediatric hospital in Mexico City
during an 18-month period, E. faecalis and E. faecium comprised
81.2% of the total isolates, and antimicrobial resistance in
Enterococcus spp. was found to be common [12] (Table 2 & Figure
2). Ofthe 415 enterococcal isolates obtained from clinical samples
between January 1999 and 31 December 2001 in the Mubarak Al-
Kabeer, Amiri, Adan, Ibn Sina and Maternity hospitals in Kuwait,
E. faecalis (85.3%) and E. faecium (7.7%) accounted for 93% of
the samples [13]. In China, E. faecium and E. faecalis were also
found to be predominant in the enterococci isolated from clinical
specimens [14-16]. Similar to these findings, the current study
showed that E. faecium (58.7%) and E. faecalis (33%) were
predominant in the 1157 clinical isolates of Enterococcus species
isolated from our hospital. However, the present study involved
a large sample size, compared the antimicrobial resistance in
enterococcal strains isolated from different departments of the

hospital, and investigated the efflux mechanism of resistance
in enterococci, which is rarely reported previously (Table 3
& Figure 3). Enterococcus species are found to be intrinsically
resistant to cephalosporins and aminoglycosides. In the current
study, a significantly higher prevalence of resistance to penicillin,
ampicillin, rifampicin, ciprofloxacin, levofloxacin, fosfomycin,
erythromycin and furadantin was detected in E. faecium
than in E. faecalis, while a greater prevalence of resistance
to chloramphenicol, quinupristin/dalfopristin, minocycline
and tetracycline was found in E. faecalis than in E. faecium. In
addition, a low prevalence of resistance to linezolid, vancomycin
and teicoplanin was detected in both E. faecium and E. faecalis.
Limitations of studies are very common in social work. Monthly
income of the patients was collected based on response of the
study subjects so there might be some discrepancy at concrete
(Tables 4,5 & Figures 4,5).

Figure 1: Gender distribution (n=1157)
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Figure 2: Specimen distribution (n=1157)

Specimen distribution
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Most of the specimen collected from urine (74.40%) followed by pus (9.60%), wound swab (4.80%), sputum (4.80%) and blood (4.0%).
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Table 1: Age distribution (n=1157) Enterococcus species 113 98
Age group in yrs Frequency Percentage Staphylococcous aerous 161 13.9
16-36 230 19.9 Anterobactor species 13 1.1
37-56 401 34.7 Total 1157 100
57-76 493 42.6 Prevalence of Esccherichia coli was 36.6% followed by Klebsiella
pneumonia (18.6%), Enterococcus species (9.8%), Pseudomonas
77-96 33 2.9 species (7.4%), Enterobacter species (4.9%), Staphylococcous aerous
Mean=SD 51.92+16.66 (13.9%) and Proteus mirabilis (2.7%).
Total 1157 100 Table 4: Drug resistance pattern of Enterococcus species (n=113)
Mean age of the respondents was 51.92+16.66. Most of the respondents . . .
(42.6%) belonged to 57-76 years of age followed by 34.7% from 37-56 Drug L L CC U Rt Lt
years and 19.9% from 16-36 years and 2.9% from 77-96 years. —
Amoxacillin 99(87.6) 14(12.4) 0(0)
Table 2: Monthly family income (n=1157
avie yramiyt ( ) Amoxiclave 100(88.5) 13(11.5) 0(0)
Income in BDT Frequency Percentage Cefixime 3(2.7) 110(97.3) 0(0)
6000-20000 420 36.3 Ceftazidime 3(2.7) 110(97.3) 0(0)
20001-40000 563 48.7 Ceftriaxone 3(2.7) 110(97.3) 0(0)
40001-60000 116 10 Ceforuxime 3(2.7) 110(97.3) 0(0)
>60000 58 5 Ciprofloxacin 44(38.9) 63(55.8) 6(5.3)
Mean#SD 28331.46+15704.84 Cefotaxime 2(1.8) 111(98.2) 0(0)
Total 1157 100 Chloramphenicol 88(77.9) 25(22.1) 0(0)
Co-tri 1 2(1.8 111(98.2 0(0
Mean monthly family income of the respondents was 28331.46+15704.84 o-trimoxazote (1.8) (982) ©
BDT. Nearly half of the respondents (48.7%) had monthly family income Gentamycin 109(96.5) 4(3.5) 0(0)
20001-40000 BDT followed by 36.3% had 6000-20000 BDT and 10% .
had 40001-60000 BDT. Y ? ? Imipenem 109(96.5) 4(3.5) 0(0)
Table 3: Prevalence of Enterococcus (n=1157) Nalidixic acid 8(7.1) 105(92.9) 0
Nitrofurantoin 99(87.6) 12(10.6) 2(1.8)
Lz L AR Doxicycline 57(50.4) 55(48.7) 1(0.9)
Esccherichia coli 423 36.6 Liniazolid 112(99.1) 1(0.9) 0(0)
Klebsiella pneumonia 215 18.6 Levofloxacine 49(43.4) 64(56.6) 0(0)
Salmonella typhi 29 25 Vanocomycin 106(93.8) 7(6.2) 0(0)
Salmonella paratyphi 4 0.3 Total 113 100
P irabili. 1 2.7
roteus mirabilis 3 About 87.6% amoxacillin was sensitive whereas 88.5% amoxiclave,
Acinatorbacter species 25 2.2 77.9% chloramphenicol, 96.5% gentamycin and imipenem, 87.6%
Pseud . 86 74 nitrofurantoin, 99.1% liniazolid and 93.8% vanocomycin was sensitive.
seudomonas specles : It is to be noted that prevalence of vancomycin resistance was 6.2%
Enterobacter species 57 49 and Liniazolid was 0.9%.

Table 5: Association between age group and specimen (n=113).

Specimen
Age group in yrs Total X2 p value
Urine Pus Wound swab

16-36 18(15.9) 0(0) 0(0) 18(15.9)

37-56 47(41.6) 0(0) 0(0) 47(41.6)

57-76 39(34.5) 2(1.8) 0(0) 41(36.3) 18.82 0.004
77-96 6(5.3) 0(0) 1(0.9) 7(6.2)

Total 110(97.3) 2(1.8) 1(0.9) 113(100)

Statistically significant association was found between age group and specimen (p=0.004<0.05).
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Conclusion

Most of the specimen collected from urine followed by pus.
Two-third of the specimen showed significant presence of pus
cell. Prevalence of Esccherichia coli was 36.6%. About 87.6%
amoxacillin was sensitive whereas 88.5% amoxiclave, 77.9%
chloramphenicol, 96.5% gentamycin and imipenem, 87.6%
nitrofurantoin, 99.1% liniazolid and 93.8% vanocomycin was
sensitive. Prevalence of Enterococcus species in urine was 97.30%.
Statistically significant association was found between age group
and specimen.
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