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Nosocomial infection: —infections which acquired in the hospital 72hrs or more after
hospital admission.

Multi drug resistant:-bacteria which resist more than 2 different classes of drugs.
Minimum inhibitory concentration:-is the lowest concentration of an antimicrobial drug
that will inhibit the visible growth of a microorganism after overnight incubation.
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Background: Enterococci which are part of the normal intestinal flora are opportunistic human
pathogens. The two most important species, E.faecalis and E.faecium are among the leading
causes of nosocomial infections that may cause severe infections including endocarditis, urinary
tract infection, septicemia and wound infections which are often difficult to treat. Their
increasing importance is largely due to their resistance to antimicrobias. So the aim this study is
to determine the prevalence and antimicrobial pattern of Entrococcus spp.

Objective: To determine the prevalence and antimicrobia susceptibility of Entrococcus species
isolated from different clinical samples at Tikur Anbesa Specialized Hospital Addis Ababa,
Ethiopia.

Method: A cross sectional study was conducted from April to May 2016 on patients visiting
Tikur Anbesa Specialized Hospital. A total of 422 patients were included in the study. Clinical
samples(blood, urine, pus, bodyfluid and csf) was inoculated onto blood agar and mackonky
culture media.The isolates were identified by cultural characteristics, Gram’s stain, catalase
test, growth in 6.5% NaCl broth, bilesculin test, PY R test. Drug susceptibility pattern of the
isolates were determined using the Kirby Bauer disc diffusion method. Confirmation of
vancomycin susceptibility was done by the Epsilometer test to determine the Minimum
Inhibitory Concentration. Results obtained from the study was entered to excel spreadsheet and
transport to and analyzed using SPSS version 20 to test for statistical associations. P valuesless
than 0.05 were considered as significant.

Result:From atotal of 422 sample processed 15 Entrococcus spp were isolated .Among the
isolate 53.3% were female and 46.7 %owere male patients . In this studyLizolide were the drug of
choice for Entrococcus spp 100% sensitive followed by Vancomycen 93.3% sensitive in
contrast Ampcillen was highly resistance by 80% followed by Doxicyclin 73.3% resistance.
Conclusion: This study showed that the rate of isolated Enterococci was 3.5% and had variable
degrees of resistance to the antibiotics, but all were sensitive to Linzolide by disc diffusion
methods so the presence of VREand multidrug resistant Enterococci in our study should be

considered as an alarm for serious Enterococcal infections .

Key words: Entrococcus, Nosocomial infection, clinical samples, Antibiotic susceptibility.
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1. Introduction

Enterococcus species were origindly classified as enteric Gram-positive cocci and later
included in the genus Streptococcus(l). In the early 1930s, Enterococcus species were classified
as group D streptococci and were differentiated from the non-Enterococcal group D streptococci
by distinctive biochemical characteristics(2). In the late 1930s, Sherman recommended that the
term Enterococcus species be specifically used for the Srreptococcus that grow at both 10 and
450C, at pH 9.6, in the presence of 6.5 per cent NaCl, survive at 600C for 30 min and hydrolyse
esculin(3). During the mid 1980s, studies involving fatty acid composition, nucleic acid
hybridization and comparative oligonucleotide cataloguing of 16s RNA led to the acceptance
that the Enterococcus species were sufficiently different from other streptococci to merit their
own genus(4).

The members of the genus Enterococcus are gram-positive, catal ase-negative cocci that occur

singly or are arranged in pairs or as short chains. Cells are sometimes coccobacillary when Gram
stains are prepared from growth on solid medium but tend to be ovoid and in chains when grown
in liquid media, such as thioglycolate broth. After growth on blood agar mediafor 24 h, colonies
are usually between 1 and 2 mm in diameter, although some variants may appear smaller. Some

(about one-third) cultures of E. faecalis may be b-hemolytic on agar containing rabbit, horse, or
human blood but nonhemolytic on agar containing sheep blood. Some cultures of E. faecalis and
Enterococcus durans may be b-hemol ytic regardless of the type of blood used. All other species
are usually a-hemolytic or nonhemolytic. Enterococci are facultative anaerobes with a
homofermentative metabolism that results in the production of |1-(1)-lactic acid as the major end
product of glucose fermentation. Because of their ability to ferment awide range of
carbohydrates to lactic acid, the enterococci are referred to as typical lactic acid bacteria. Gasis
not produced. These microorganisms are usually able to grow at temperatures ranging from 10 to
45°C, with optimum growth at 35 to 37°C. The majority of the species grow in broth containing
6.5% NaCl, and they hydrolyze esculin in the presence of bile salts (bile-esculin test). They also
hydrolyze leucine-b-naphthylamide by producing leucine aminopeptidase (LAP).
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Most enterococci, apart from Enterococcus cecorum, Enterococcus columbae, Enterococcus
pallens, Enterococcus saccharolyticus, and some strains of the recently described species
Enterococcus canintestini, Enterococcus devriesel, Enterococcus moraviensis, and Enterococcus
termitis, hydrolyze |-pyrrolidonyl-b-naphthylamide (PY R) by producing pyrrolidonyl
arylamidase (pyrrolidonase). Results for both LAP and PY R testing, especially for some of the
more recently described species, may vary according to the methodology, including the test
format and media used to grow the bacteria cell (6).

Enterococcus species are a part of the normal human faecal flora. Sites less often colonized by

Enterococcus species include the ora cavity, genitourinary tract and skin especidly in the
perineal area. The main sites of colonization in the hospitalized patients are soft tissue wounds,
ulcers and the gastrointestinal tract (GIT). Enterococcus species were traditionally regarded as
low grade pathogens but have emerged as an increasingly important cause of nosocomial
infectionsin the 1990s(1).

Enterococcus infections may be due to at least 12 species, including E. avium, E. cassdliflavus,
E. durans, E. faecalis, E. faecium, E. gallinarum, E. hirae, E. malodoratus, E. mundtii, E.
pseudoavium, E. raffinosus, and E. solitaries(6). Additional species such as E. cecorum, E.
columbae, E. saccharolyticus, E. dispar, E. sulfureus, E. seriolicida and E. flavescens have been
proposed as additions to this list. Most clinical infections are due to either E. faecalis or E.
faecium. Until recently E. faecalis had been the predominant Enterococcus species, accounting

for 80-90 per cent of all clinical isolates, and E. faecium had accounted for 5 to 15 percent(5,6).



Enterococcus species have become problem of the world as emerging nosocomial infection and
multi drug resistance bacteria(7). During the past decade, there has been a worldwide trend in
increasing occurrence of Enterococcus species in the hospitals, a shift in the spectrum of
Enterococcal infections, and emergence of antimicrobial resistance among such isolates
indicates a need for continues surveillance of the bacteria(8). Enterococcus species were reported
as the second most common cause of nosocomial infections in the US(7). The most frequent
infections caused by Enterococcus species are urinary tract infections.

The second most frequent Enterococcal infections generally have been intra- abdominal and
intra - pelvic abscesses or post surgery wound infections(9). In these settings, Enterococcus
species are usualy part of a mixed flora commonly found in the GIT so identifying the bacteria
which cause the disease will be critical. Interactions among various bacteria have been
demonstrate, and studies suggest that Enterococcus species can act synergistically with other
bacteria to enhance infection. However, the role played by Enterococcus species in these cases
has not been fully defined (10), since infections of surgical wounds and of the urinary tract often
resolve without specific therapy(10). The third most frequent infection caused by these
organisms is blood stream infections (7). Other infections caused with lower frequency are
central nervous system and neonatal infections. Enterococcus species rarely cause respiratory
tract infections, osteomyelitis, or cellulitis(11).

Enterococcus species have become the second or third leading cause of nosocomia urinary tract
infections (UTIs), wound infections (mostly surgical, decubitus ulcers, and burn wounds), and
bacteremia in the United States (11,13). UTIs are the most common of the Enterococcal
infections. Enterococcus species have been implicated in approximately 10% of all UTIs and in
up to approximately 16% of nosocomial UTIS(13). Enterococcal bacteremia is frequently
associated with metastatic abscesses in multiple organs and high mortality rates. Enterococcus
have also been considered an important cause of endocarditis; they are estimated to account for
about 20% of the cases of native valve bacterial endocarditis and for about 6 to 7% of prosthetic
valve endocarditis(14,20). Endocarditis remains among the most difficult to treat Enterococcal
infections because of limitations on bactericidal antimicrobial therapy for Enterococcal

infections, especially when caused by vancomycin-resistant Enterococcus (VRE).



There is aso a growing concern about the role of the Enterococcus species in endodontic and
implant- and medical device-associated infections (10).

Enterococcus species have become increasingly important not only because of their ability to
cause serious infections but also because of their increasing resistance to many antimicrobial
agents. The emergence of high level resistance to aminoglycosides (HLAR), B lactam antibiotics
and to vancomycin by some strains, together with multi drug resistance has led to failure of
synergistic effects of combination therapy(1,2,29).

A mgor impact on the incidence and epidemiology of Enterococcal infections was noted after
the first reports on the occurrence and epidemic increase of VRE in hospitals in the United
States. By 1993, the rates of VRE had aready increased 34-fold in intensive care units of U.S.
hospitals (15). The percentage of VRE isolates reported by U.S. hospitals increased from 0.3% in
1989 to over 25% of all isolatesin 1999 (13,25,26).

In the 2006-2007 report from the National Healthcare Safety Network at the Centers for Disease
Control and Prevention (CDC), the Enterococcus species were listed as the third most common
antimicrobial-resistant pathogen associated with healthcare-associated infections, accounting for
12% of them (14).

The emerging of nosocomia Entrococcus infection and their ability to resist multi drug are also
hot issue in Africaas aresearch in Nigeria, Egypt ,Ethiopiaindicates (36,37,38,39,40).

The emerging contest of Entrococcus nosocomia infection and resistance rates to the most
common prescribed drugs vary considerably in different areas due to local antimicrobial
prescribing practices, empirical treatment, and prevalence of circulating resistant Entrococcus
species in a given area(28). The etiologies and their susceptibility to different antibiotics may
have aso changed over time. As aresult continuous and periodic surveillance of local prevaence
of Entrococcus species and their susceptibly pattern will have public health significance to

promote proper use of the existing antibiotic drugs.

Therefore, the aim of this study was to determined the prevalence of Entrococcus species
and their antibiotics susceptibility pattern isolated from different clinica samples in Tikur
Anbesa Specialized Hospital.



The emergence of nosocomial Entrococcus infection ,multi drug resistance and VRE in
different clinical sample were recorded in different country throughout the worled.

But, to our knowledge there was no previous data or study showing resistance pattern

and prevalence of Entrococcus spp in the study area.

There for, this study was provided information on to the prevalence of Entrococcus
species and the susceptibility pattern of antimicrobial agentsin different clinical samples,
which will have an important public health implication to the community as well as the
health workers.



2.Literature reviews
A Sentry study in US(30) indicated that from a total BSI Enterococcus accounted 19% in

Canada and United States and 3% in Latin America. 16.8% in Canada, 12.5% in US, 11.7% in
Europe and 4.2%in Latin America of the UTI were Enterococcus. From the Enterococcus
species E.faecum accounted more (19,3%-20%). The study were aso included drug
susceptibility pattern and the result were (84%—-99%) of Enterococcus from Latin America and
Europe , 76% from US and Canada were susceptible to Ampicillin. US isolates were
considerably more resistant to vancomycin than from the rest of the world. . In Latin America all
isolates tested in 1997 were susceptible to vancomycin, In the remaining geographic regions, the
rates of vancomycin resistance were very low (1%-3%) and did not change appreciably during
the reported study period, although the rate of resistance to glycopeptide was 1% in 1998,

increasing to 2% ayear later.

A study in Serbia by Mihajlovi¢ U.M,et al.,(31) on the Prevalence of different Enterococcus
species isolated from blood and their susceptibility to antimicrobial drugs, had shown that, the
most common species was E. faecalis (55.05%), followed by E. faecium (41.57%) from blood
sample. E. faecium were found multi drug resistance and (54.05%) of E.faecium were
vancomycin resistance while resistance in E. faecalis was not found. (89.18%) isolates of E.
faecium were high-level gentamycin resistant and (91.4%) were resistant to high concentration

of streptomycin, whereas frequency of resistant E. faecalis was 61.2 and 63.04%, respectively.

A study condacted in india by Sregja s et al.,(32) on the prevalence and the Characterization of
the Enterococcus species from Various Clinical Samples in a Tertiary Care Hospital, indicates
the prevalence of Entrococcus were 2.3%. Among the isolates, those of E. faecalis were (76%)
and the remaining (24%) were of E. faecium. The maximum number of isolates were from pus
(43%), followed by the isolates from urine (31%). The sensitivity pattern of these isolates
showed an increased resistance to penicillin, ampicillin and ciprofloxacin. A High Level of
Gentamicin Resistance (HLGR) was present in (47% ) isolates of Enterococcus and (27%)

isolates were intermediatel y sensitive to vancomycin by the Kirby Bauer disc diffusion method.



Another study in India by Desal P.J et al., (33) on prevalence identification and distribution of
various species of Entrococcus species isolated from clinical specimen with special reference to
urinary tract infection in catheterized patients indicates the prevalence rate of Entrococcus
22.19%. The most frequent source of Entrococcus species were found to be foley catheters
(48.21%), Burn wounds (29.51) and Ascitic fluid ,abdominal drain fluid and non surgical wound
were account (22.28%).Among the isolate those (49.5%) were E.faecalis , (35.64%) were
E.faecium and (14.85%) of the isolate were other Entrococcus species.

A Study in Bangladesh by Tashmin A.B.l,et al.,(35) on Isolation and species identification of
Enterococcus species from clinical specimen with their antimicrobial susceptibility pattern in a
tertiary care hospital indicates , Out of 16 Enterococcus, 10 (62.5%) were E. faecalis, 4(25%)
were E. faecium and 2 (12.5%) were other species .(93.75%) were from urine sample and
(6.25%) were from wound swab. All the enterococci (100%) were sensitive to vancomycin and
linezolid. Most of the strains were resistant to ciprofloxacin and azithromycin (87.5%),
gentamycin (81.25%), ceftriaxone (75%), amoxiclav (31.25%) and imipenem (25%). E. faecium
was more resistant than E. faecalis to azithromycin (100%), ciprofloxacin (100%), amoxiclav

(75%) and imipenem (50%). No vancomycin resistant Enterococcus were identified.

A study in Kuwait by Edet E.U,et al.,(36) on the species prevalence and antibacterial resistance
among Enterococcus species . They consisted of 415 isolates of which, E. faecalis (85-3 %), E.
faecium (7-7 %), E. cassdiflavus (4-0 %), E. avium (1-2 %), E. durans (1-0 %), E.gallinarium
(0-5 %) and E. bovis (0-2 %) isolated from urine (36-6 %), blood (10-4 %), wound swabs (110
%), stool samples (12-0 %), high vagina swabs (9-0 %), endocervical swabs (3-0 %) and
miscellaneous sources (18-0 %). All of them were susceptible to linezolid, (12-5 %) isolates
were ampicillin resistant but none of them produced B-lactamase. The resistant to erythromycin
(63:3 %), tetracycline (60-5 %), ciprofloxacin (40-0 %), chloramphenicol (28-0 %), vancomycin
(2-6 %), and teicoplanin (2-6 %). 14%, 19% and 20% of them expressed high-level resistance to
gentamicin, kanamycin and streptomycin, respectively.



A study in Nigeria by Ayeni F.A, et al., (37) on the Prevalence and antibiotic susceptibility
pattern of Entrococcus specious isolated from a Nigeria Hospital indicats (7%) Entrococcus
prevalence and the source of sample were (9.3%) from urine followed by endocervical swab
(8.3%).Among drug suseptability (33.3%) were sensitive to chloramphinicol ,(16.7%) were
sensitive to nitrofurantoin ,(66.7%) were resistant to doxycyclin ,(50%) wre resistant to

ciprofloxacilin and ampicillin.

Astudy in Egypt by Rania M.K,et al.,(38) on Species Identification and Pattern of Antibiotic
Resistance of Enterococcus Isolated from Cases of nosocomial Infections ,the Enterococcus
infection rate was 3.3% isolated from urine (65%), pus (30%) and from ascetic fluid (5%). The
majority of the isolates were E.faecalis (55%) followed by E. faecium (30%), E. durans (10%)
and E. avium (5%). The most common source of isolation was the internal medicine departments
and ICUs . By disc diffusion method, E.faecalis was more resistant than E.faecium to
tertracyclines and aminoglycosides . On the other hand E.faecium was more resistant than
E.faecalis to penicillins and quinolones All the strains were sensitive to vancomycin by disc
diffusion method.

A cross sectional study conducted at  Jmma by Alemseged A..et al.,(39) on Antimicrobial
resistance profile of Enterococcus species isolated from intestinal tracts of hospitalized patients
in JJmma university Hospital , shown Enterococcus species were isolated from 114 (76%) of the
study subjects. The isolates were E. faecium (35.1%) followed by E. faecalis (29.8%),
E.gallinarum (17.5%), E.cassdiflavus (8.8%) and E. durans (8.8%). Among 114 tested
Enterococci isolates, 41 (36%) were resistant to ampicillin, 62 (54.4%) to streptomycin and 39
(34.2%) to gentamycin. Other alternative antibiotics to treat mixed nosocomial infection caused
by Enterococcus also showed high rate of resistance in vitro, ciprofloxacin (50% ), norfloxacin
(49.1%), erythromycin (63.2%), tetracycline (64.9%), chloramphenicol (34.2%), and
nitrofrantoin (32.4%). Multiple drug resistance was observed among 89.5% of E. faecium and E.

faecalis. Vancomycin resistant Enterococcus were observed in 5% of E. faecium isolates.



A cross sectional study conducted at Gondar by Wondwosen A et al.,(40) on the prevaence of
vancomaycin resistant Entrococcus species and associated risk factors among clients with and
without HIV from stool sample indicates that, The overal colonization of Enterococcus species
was 88.9% of which (5.5%) were VRE. The prevalence of VRE among clients with and without

HIV infections were (7.8%) and (3.1%) respectively. 90% of the Enterococcus species isolates
were resistant to two or more antibiotics tested.



3. Hypothesis

There is difference in prevalence of Entrococcus species and pattern of drug susceptibility in

different clinical sample.
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4 . Objectives of the study

To determine the prevalence and antimicrobia susceptibility patterns of Entrococcus
species with in different clinical sample at Black Lion specialized Hospital.

To determine the prevaence of Entrococcus species in different clinical sample.

To determine antimicrobial susceptibility pattern of Entrococcus species in different
clinical sample.

To identify risk factors associated with Entrococus species infection in Hospitalized
patients.
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5. Materials and Methods

The study was conducted in Tikur Anbesa specialized hospital, which is ateaching and

national referral hospital in Ethiopia. Tikur Anbesa hospital is one of the tertiary referral
Hospitals directly under the federal ministry of health. The Hospital gives services to an
estimated 730,000 people annually who are referred from all corners of the country. It has a total
bed capacity of >500 and on an average 2000 patients visit at the Hospital as outpatient and
emergency daily. It gives service under different clinical disciplines which include Surgery,
Orthopedics, Obstetrics and Gynecology, Pediatrics, Internal Medicine and ENT.

A hospital based cross sectional study was implemented starting from April to May 2016.
Information and clinical sample which were relevant to the study was collected from the study
populations.

Patients who was seek medical service at Tikur Anbesa specialized Hospital during the study
period.

Patients visiting Tikur Anbesa Hospital during the study period who were suspected for UTI,

Septicemia, Wound infection , Endocarditic and Meningitis .

Voluntary patients who were given different clinical sample for microbiological examination.

> Patient who gives stool and sputum samples, since Entrococcus spp is norma flora in
intestinal and oral cavity.
» Involuntary patients.
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> Prevaence of Entrococcus species.

> Antimicrobial susceptibility pattern of Entrococcus species.

> Age
> Sex
» Assumed risk factorslike previous antibiotic usage , history of catheterization for urine

sample, and duration of adimition.

Since there is no previous study in Ethiopia to refer as base line, prevalence of Enterococcus
speciesin different clinical sample was calculated by conventional 50% prevalence base line as

follows:-

n=Z°P (1-P)
d2
Where n=final sample size of the required popul ation,
Z=the standard deviation corresponding to 95% confidence level i.e. 1.96,
P=proportion in the target population to have Enterococcusi.e. 50% (0.5).
d= degree of accuracy desired= 0.05

n=1.96% 0.5x (1-0.5)
0.05
n=384.16=384 the 10% non response rate is 38.4

Therefor the sample sizewas 422
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All consecutive Entrococcal infection suspected patients were included in the study by
conventional sampling technique. Relevant information including; age, sex, source of infection,
were gathered on a prepared questionnaires. Clinical samples (Urine, Blood, Bodyfluid, CSF and

Pus) were collected according to the micro biological sample collection techniques.

All the samples were analyzed immediately arrived to the laboratory to ensure that the
Entrococcus species present in the sample were isolated and to avoid over population of the

pathogenic organis

Prior to data collection information how to collect data was given to selected data collectors (
two nurses and two laboratory technicians ) .The aim of the study was explained to individuals
data collector. Individuals who full fill the inclusion criteria and volunteer to take part in study
were enrolled as study subjects and a written informed consent was gained. Socio-demographic
characters and other risk factors were collected by using a structured questionnaire from the
patient, patient card and the responsible physician that was prepared in English and translated to
Amharic.

All clinical samples were collected by trained personals with sterile container according to the
standard operating procedures (SOP) except urine sample it need specia attention as follows:

the first midstream urine passed by the patient at the beginning of the day should be sent for
examination. This specimen is the most concentrated and therefore the most suitable for culture
and microscopy.

Blood Sample Collection:-

Blood for culture must be collected and dispensed with great care to avoid contaminating the

specimen and culture medium. After disinfecting the site of blood collection ,10-15ml of blood
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for adult patient and 3-5ml of blood for children were collected. Then all blood samples were
cultured in blood culture bottles and incubate at 37°C for 24h to see hemolysis and turbidity. For
positive samples gram stainwere done then inocul ated onto blood and MacConkey agar plate and
was incubated aerobically for 24 h at 37°C.

Each other specimens were cultured on blood and MacConkey agar media immediatelyand
incubate at 37°c for 24h. Then, the suspected colony on the culture was identified primarily as
Enterococcus spp according to the colony morphology and gram staining.

Biochemical tests:- Different biochemical tests were used to identified Entrococcus spp such as
PYR tedt, catalase test, Bile aesculin hydrolysis, Salt tolerance test, and Growth at 10°c and 45°c.

The antimicrobia susceptibility testing was performed by uesing the Kirby Bauer disc diffusion
method according to the National Committee for Clinical Laboratory Standards (NCCLS, 2014)
guidelines.

The suspensions of ayoung culture growth of Entrococcus spp were prepared by picking parts of
similar colonies with a sterile wire loop. And suspended in sterile broth and incubated up to two
hours to allow the bacteria to reach their log-phase in growth. The turbidity of suspension was
determined in comparison with 0.5 MacFarland standard (41). A sterile swab was dipped in the
broth suspension and excess suspension was removed by pressing the swab against the wall of
the tube. The entire surface of MHA plate was uniformly flooded with suspensions and allowed
to dry for about 15-30 minutes.

The antimicrobia impregnated disks were placed by using sterile forceps at least 24 mm away
from each other to avoid the overlapping zone of inhibition (41).

The susceptibility pattern were performed by using  Ampicillin (10 pg), Doxycycline(30ug),
ciprofloxacin (5ug), vancomycin (30 pg), gentamicin (120pg), Chloramphinicol (30ug) and
linezolid (30ug) and interpreted according to CLSI M100-S24,2014 (41). The disks were placed
on agar plates and alowed to stand for 30 minutes to dissolve the antibiotics in the media. The

plates were inverted and incubated at 37°c for 24 hours and then inhibition zone were measured
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Interpretation: Grades of susceptibility pattern was recognized as sensitive, intermediate and
resistant by comparison of zone of inhibition as indicated in the manufacturer’s guidance
(22,41).

Care was taken to view the vancomycin zone of inhibition and vancomaycin resistance. The
minimum inhibitory concentration ( M1C )of vancomycin was determined by the E test for all the
Enterococci isolates which showed resistance by the Kirby Bauer disc diffusion method. A lawn
culture of Enterococci, 0.5 Macfarland’s standard was made on 5% Mueller Hinton blood agar.
The E —strip was applied with MIC scale facing up by using sterile forceps with the higher
concentration facing the edge of the plate. The plates were examined after 24 hours of incubation
at37°c. The zone of inhibition was observed in the form of an ellipse. The MIC valueis the value
a which the zone convenes the comb like projection of the strip (5,6). The antibiotic

susceptibility pattern was interpreted as per the manufacturer guide line (23).

Standard Operating Procedures were strictly followed. Verify that media meet expiration date
and quality control parameters per CLSI. Visual inspections of cracks in media or plastic petri-
dishes, unequa fill, hemolysis, evidence of freezing, bubbles, and contamination were
performed. Quality control was performed to check the quality of medium. Each new lot was
quality controlled before use by testing the ATCC E.faecalis 29212, as per the Clinical and
Laboratory Standards Institute guidelines standard strains (41).

All statistical analyses were performed with the SPSS statistical software package (version
20).The descriptive statistics were computed by percentages, arithmetic mean and standard
deviation and the bi-variant logistic regression analysis were used to see the relation between
dependent variable and independent variables. For tests of whether the distribution of categorical
variables differed across study groups the Chi-square test was used. Variables that were showed
a significant association were selected for further analysis using multiple logistic regression
models. Probability values (P) of < 0.05 were considered as statistically significant. Finally, the
study findings were explained in words and tables.
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The result of the study was submitted to the Department of Medical Laboratory Sciences,
School of Allied Health Sciences, College of Health Sciences, Addis Ababa University, Tikur
Anbesa specialized Hospital and other concerned bodies. During the study the finding of other
pathogenic bacteriaimportant to the patients were reported to the responsible body. The result of
the thesis was submitted to the internationa or national peer reviewed journal for publication.

Ethical clearance and permissions were obtained from the Department of ethics committee of
medical laboratory science in Addis Ababa University; and a letter of support was written to
Tikur Anbesa specialized Hospital from the department. Official permission also was obtained
from Tikur Anbesa specialized hospital Ethics Review Committee. All study records that
identify subjects were kept confidential. All information collected in this study was given code
numbers and no names were recorded. The key to this code numbers and paper files were kept in
a locked file and computerized files were password-protected and all were only accessible to

principa investigator.

All the investigations done for participants of this study was free of charge but hospital care and
treatments were paid according to the rule of the hospital. Study participants were not

compensated for their participation in this study.
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6. Result

6.1 Socio-demographic characteristics of study participants

A total of 422 participants were involved in the study from those 41.71% were females and
58.29% were male participants. The mean age of them wear 23 year (rang 1-87). The highest
proportion of the participants were in the age range of 5-15 years (26.3%) followed by the age
range 16-26 (21.6%).

Table.6.1. Socio-demographic characteristics of study participants (n =422) among patients
attending at Tikur Anbesa Specialized Hospital, Addis Ababa, Ethiopia, 2016.

Characteristics Frequency No Per cent

Sex Male 246 58.29
Female 176 41.71

Residence Urban 245 58.0
Rural 177 42.0
<5 74 17.5

Agegroup 5-15 111 26.3
16-26 91 21.6
27-37 62 14.3
38-48 31 7.3
49-59 25 59
>59 28 6.6

L evel of education lliterate 41 9.7
Primary school 147 34.8
Secondary 58 13.7
school
diploma 35 8.3
>diploma 34 8.1
Under School 107 25 4
age
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Fifteen strains of Enterococci were isolated from atotal of 422 various clinical specimens. The
prevalence rate of Enterococci was 3.5 %. The isolation rate of Enterococci strains from urine
was (46.66%) while it was (40%) from blood, (6.67%) from ascetic fluids and (6.67%) from pus
with no statistically significant difference (p>0.05). Regarding the relation of isolation rate of
Enterococci among the different age groups, it was found that 53.3% were (>45 years) with
statistical difference (p=0.0001). The isolation rate of Enterococcal strainswas higher in females
than males with no statistically significant difference (p>0.05). 93.3% of Entrococcus spp were
isolated from Hospitalized patients from those 10(71.4%) were from medical ward , 3(21.4%)
were from pediatrics ward and the rest one was from surgical ward with no statistical significant
difference (p>0.05) . (Table6.2)
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Table.6.2.Prevalence of Entrococcus spp in Relation to different socio-demographic
charactersamong patients attending Tikur Anbesa specialized Hospital, Addis Ababa,

Ethiopia, 2016.

Characteristics Frequency | Negative Positive X Pvalue |OR
(%) (%)
Sex Male 246 239(97.6%) | 7(2.4%) 0.4 05 0.15
Female 176 168(95.5%) | 8(4.5%) 0.4 05 1.6
<5 71 71(1005) 0(0%) 202 |02 0.00
Age group 5-15 109 105(96.3%) | 4(3.7%) 005 |08 1.05
16-26 90 88(97.8%) | 2(2.2%) 0.2 0.7 0.6
27-37 63 62(98.41%) | 1(1.59%) | 0.3 0.6 0.4
38-48 31 31(100%) | 0(0%) 0.4 05 0.0
49-59 25 23(92%) 2(8%) 0.5 05 2.6
>59 33 27(81.8%) | 6(18.2%) 17.95 | 0.00002 |9.38
Specimen urine 116 109(93.9%) | 7(6.1%) 20 0.2 2.4
type Blood 189 183(96.8%) | 6(3.2%)
Ascetic fluid | 39 38(97.4%) | 1(2.6%)
Pus 47 46(97.9%) | 1(2.1%)
Csf 31 31(100%) | 0(0%)
Patient Out patient 103 102(99%) 1(1%) 0.2
source Medical ward | 164 154(93.9%) | 10(6.1%)
Pediatric ward | 102 99(97%) 3(3%)
Surgical ward | 31 30(96.8%) | 1(3.3%)
Orthopedics | 22 22(100%) | 0(0%)
Catheterizat | catheterized |7 3(42.9%) | 4(57.1%) | 254 | 0.000002 | 47
ion from Non 109 106(97.2%) | 3(2.8%)
urine sample | catheterized
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Since Enterococcus species have now emerged as nosocomia pathogens,In this study from 15 of

the Entrococcus spp isolated 14 were form Hospitalized patients and the higher prevalence 13

of the 14 Entrococcus spp were from patients which were staid in the Hospital from 3 to 5

days with statistical significance difference (p<0.05). As we see in table 6.3 the prevaence of

Entrococcus spp were increase as the number of repeated admission. In our study Catheterized

patients were more susceptible to Entrococcal UTI than the noncatheterized patient with
statistical significance (p<0.05).Table 6.3

Table.6.3.Associeted Risk factorsfor Entrococcal infection at Tikur Anbesa Specialized
Hospital Addis Ababa, Ethiopia, 2016.

Characteristics Frequency | Negative Positive | X* P.value
(%) (%)

Catherization | Catheterized | 7 3(429%) | 4(57.1%) | 25.4 0.000002
Non 109 106(97.2%) | 3(2.8%)
Cathterized

Duration of <72 hours 222 222(100%) 0

Hospitdl &y "37days | 84 71(845%) | 13(15.5%) | 14.4 0.0001
>7 days 13 12(92.3%) 1(7.7%)

Repeated 2 times 10 4(40%) 6(60%) | 2.0 0.2

Admission
3 times 1 0 1(100%)
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The most effective antibiotic for Entrococcus spp was Linzolide with 100 % sensitivity (15/15),
followed by Vancomaycine 13/15 (86.7%), while high resistance rate was recorded for
Ampicilline with resistance patterns of 80 % ( 12/15isolates) followed by Doxicycline 73.3%

(11/15).(Table 6.3)

Table.6.4. Antibiotics resistance patterns of Entrococcus spp at Tikur Anbesa
specialized hospital, Addis Ababa, Ethiopia, 2016.

Drugs Resistance(%0) Sensitive(%) | ntermi date(%0)
Ampicilline 12(80%) 3(20%) 0
Chloroamphinicol 8 (53.3%) 7(46.7%) 0
Gentamaycin 9(60%) 6(40%) 0
Ciprofloxacilin 8 (53.3%) 7(46.7%) 0
Doxicyclin 11(73.3%) 4(26.7%) 0
Linzolide 0 15(100%) 0
\ancomaycine 1(6.7%) 14(93.3%) 0

Over al only one Entrococcus spp was sensitive to al drug ,while the other species were
resistance at least for one drug.(Table 6.5)

Table.6.5. Multi drug resistance pattern of Entrococcus spp at Tikur Anbesa
specialized hospital, Addis Ababa, Ethiopia,2016

Resistance | RO R1 R2 R3 | R4 R5 R6
to
Number of | 1 1 3 3 3 3 1

entrococcus
Spp

Key: RO-Sensive to al,R1- Resistance to one, R2-Resistance to two, R3-Resistance to three, R4-
Resistance to four, R5-resistance to five and R6 resistance to six antibiotics.
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Nosocomial infections with Enterococci are a major concern at many hospitals throughout the
world. The epidemiology of Enterococci is not fully understood since there are striking
differences among different species of resistant isolates obtained from various geographic
locations (13).

In our study, the prevalence of Enterococci among different clinical samples were 3.5% this
prevalence rate correlates with the findings of other authors in Egypt who found that 3.3%, in
Bangladish 3.2% ,a study in india indicates 2.3% and 3.6% in Asia pasfic (30,32,35,38).In
contrast Ashour et a (42) reported that the prevalence rate of Enterococci is high among
AlHussain University hospital and Manshiat El-Bakry hospital in Cairo represents 27.4% of
nosocomial infections. In another study in the SENTRY program has shown occurrence rates for
4998 Enterococci strains by site of infection (blood, respiratory tract, wound, and urinary tract)
indicates with the prevalence of 18.0% in USA and 21.2%in Canada(30).

These differences in our results and the high prevalence of the others may be due to the use of
conventional methods for identification of Enterococci. This opinion is in agreement with Jui et
al.(43) who mentioned that the conventional methods for the identification of microorganisms
are based on phenotypic and culture characteristics and may not be able to identify the causative
organism correctly when strains with unusual phenotypes, such as non-motile E. gallinarum or
E. cassdliflavus, are encountered.

In the present study, Enterococcus species were found to be more prevalent in ederly
patients>55 year with( p=0.00002) which agrees with study in Egypt 85% were elder patients
and also a study in Bangladish support that higher proportions of Enterococcus positive patients
(68.75%) were > 40 years of age(35,38) . The reason of higher infection rate among elderly
people might be due to the fact as age advances people are more exposed to externa

environment and many of them might have history of taking treatment from different health care
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facilities, which might serve as a source of transmitting this infection. Moreover, immunity

decreases with the advance of age which may help in colonization of these bacteria.

In the present study, female (53.33%) are more infected than male (46.7%) which is similar with
the report of study in Bangladish which shows females were (68.7%) infected (35) .The reason
may be anatomically females are more prone to develop UTI than males.

In the present study the majority of Entrococci were isolated from urine (46.7%) as
Enterococcus species were reported to be the most common gram positive bacteria causingn22%
to 24% of al UTls in hospitalized adults as CDC reports (12). Our study is in accordance with
Rania M.K etal 65% Entrococcus were isolated from uring(38).A study in Nigeria also agree
with our study which states that the dominant sample for Entrococcus isolation were urine

sample (37).

In the present study catheterized patients were more susceptible for Entrococcal UTI than the
uncatheterized patients with ( p<0.05) as instrumentation has been found to be the major cause
of Entrococcal urinary tract infection .The result agrees with a study conducted in India to
compare the foley catheter colonization and urinary tract infection due to Entrococci in
catheterized patients, (84%) of Entrococcus isolated from catheterized urine sample (33) .

Resistance to several commonly used antimicrobial agents is a remarkable characteristic of most
Enterococcal species. Moreover, most of the information about thisis based on studies with

E. faecalis and E. faecium, the two species that are more frequently associated with human
infections(3). In the present study, Enterococcus isolates showed high level of resistance to
Ampicillin (80%) and Doxycycline (73.3%) which agrees with the previous studies in Gondar,
Ethiopia, Ampicillin (79.60%) resistance isolated from stool sample (40).

In this study 73.3% resistance of Doxycycline was comparable with study in Nigeria 66.7% (37),
these little increments in current study may be due to emergence of drug resistant bacteria.

53.3% resistance of ciprofloxacin were comparable with many studies 50% resistance in Jimma,
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51% resistance in Nigeria, 50% resistance in India, but lower percent of ciprofloxacin resistant
recorded in Gondar 33.8% and 40% in Kuwait (32,36,37,39,40).

When we see high level gentamycin resistance in current study 60% of Entrococcus spp were
resistance to gentamycin ,higher percent of gentamycin resistance recorded in Gondar 71.6%
and lower percent gentamycin resistance were seen in study from Jimma 35.1%, India 47% and
Kuwait 13.9% (32,36,39,40).

In current study high level chloraphnicol resistance entrococcus spp were also seen 53.3% which
was higher than a study in Gondar 12.4%, in Jimma 34.2%, in Nigeria 33.3% and in Kuwait
40%.The difference may be due to the repeated use of CAF after the last different study .

The emergence of VRE is a cause for concern because of the limited therapeutic options for
treating serious infections and because of their potential to transfer vancomycin-resistance genes
to other organisms, such as methicillin-resistant Staphylococcus aureus. Conjugative in vitro
transfers of resistance genes to S. aureus, Listeria monocytogenes, and group A and viridans
streptococci have been reported (12,30).

In our study three vancomycin resistance Entrococcus spp were isolated by discdifussion
methods . Those were further tested by E.test for conformation of their minimum inhibitory
concentration and only one of the three was >32ug/ml and the other two were in the sensitive
range that was 1-4ug/ml . This difference agrees with Sergaa S,etal study which says the Kirby
Bauer disc diffusion method is not an accurate method for detecting the Vancomycin Resistant
Enterococci (32). so only one of the three Entrococcus were VRE (vancomycin resistance
Entrococcus) spp (6.7%) ,our finding were in line with A study done in jimma(5%), Gondar
(5.5%) ,India(8.3%) and (4.2%) in Europe (28,30,39,40). The incidence of VRE infections is
high in the United States (17%) in comparison with that in current study, probably because the
rate of use of vancomycin in United States hospitals has increased dramatically in recent
years(30).
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But the incidence of VRE infection is high in current study in comparison with study conducted
in Egypt (0%), Nigeria (0%) and LatineAmerica (0%) VRE (30,37,38).This increment of VRE in
current study may be due to the increment of multi drug resistance bacteria with time as the
SENTRY program in US indicated the VRE among US Enterococcal isolates ranged from 14%
in 1997 to 17% in 1999 (30).

In our study the VRE was found in old Hospitalized female patients 65 years old these may be

due to the use multiple antibiotic and the low immune resistance due to her age(8).

In the present study, al Enterococcus spp isolates were sensitive to Linzolide. This result agrees
with India and Bangladesh study(34,35) who reported that none of the Enterococci isolates
were resistant to Linzolide. But in contrast to our study 2% lizolide resistance Entrococcus were
found in Tehran (44).

In general only one Entrococcus spp were sensitive to all drugs used in our study but the other
isolates were resistance to at least one drug . 66.7% of the isolated Entrococci were multi drug
resistance which were resistance to three and above drugs. Thise results were similar to study in
Kuwait ,Egypt and Nigeria 55%,61% and 63% respectively .Our result was lower when we
compare to a study in Gondar which were 90%, this difference may be due to the patient type

they use HIV positive patients in stool sample.
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The isolated Enterococcci were not indentified to species level.

This study showed that the rate of isolated Enterococci was 3.5% and had variable degrees of
resistance to the antibiotics, but all were sensitive to Linzolide by disc diffusion methods so
the presence of VRE and multidrug resistant Enterococci in our study should be considered as

danger alarm for serious Enterococcal infections and further study in large scale is needed.

+« Antimicrobia susceptibility test should be encouraged on routine basis so as to figure out the
best antibiotic for treatment of Entrococcus infections.

%+ Since Entrococcal nosocomial infection is vary in different geographical regions and even
over time in the same location and population, routine surveillance of Entroccus prevalence
isimportant.

+ Large scale studies are needed by considering the presence of VRE and multi drug resistance

Entrococcus to explore the type and burden of Entrococcus in the Hospitalized patients in
Addis Ababa.
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8. Annexes

Name of the organization: Department of Medical Laboratory Science, School of Allied
Health Sciences, Collage of Health Sciences, Addis Ababa University, Addis Ababa, Ethiopia.

Title of the Research Project: . prevalence and antimicrobial susceptibility of Entrococcus
speciesisolated from different clinical samplesin Black Lion Hospital of Addis Ababa Ethiopia.

Name of I nvestigator: Zelalem Tena

First of al | would like to thank you in advance for your cooperation and consent in participation
in this study. Please take as much time as you need to read or listen the information sheet. If you
have any question regarding the study please ask freely.

Background information

Entrococci form part of the normal flora of the intestine, the oral cavity and the vagina, but in
recent time they have become emerging nosocomial pathogens. Their increasing importance is
largely due to their resistance to antimicrobials. Treatment of Entrococci is often started
empirically and a large proportion of unrestrained antibiotic usage results in upsurge of
resistance among the Entrococcus species in both community and health care settings. Therefore
knowledge the periodic local distribution of the Entrococcus species and their drug
susceptibility test is important to provide the best empirical therapy, the rationa selection of

antimicrobial agents and to the development of appropriate prescribing polices.

Purpose of the Resear ch Project
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We are asking you to take part in this study because we are trying to learn more about
Entrococcus species prevalence and antimicrobial susceptibility patterns with associated risk
factorsin different clinical sample at Black Lion Specialized Hospital.

Potential benefitsto subjects and/or to the society

Y ou will not have any financial incentives or other inducements as the compensation from
participating in the study. However, results will be given to their physician for treatment or to get
counseling. Most importantly, the result of the study will be beneficial to provide information or
datafor future and further nationwide study and to develop health programs for health policy

makers. Hence, you are indirectly benefiting other patients and the society in this respect.

Risks and complications
There is no risk to the participants in participating in the study other than benefiting from the
research.
Confidentiality

In order to keep the confidentiality of the participants the sample will be labeled with code
instead of giving name. No personal information will be disclosed to third party or will not
appear in any report from this study. Y ou can choose whether to be a part of this study or not and
you have aright to get alaboratory diagnosis result for free.
Assurance of Principal I nvestigator

| put my signature below to confirm you that | take over the responsibility for the scientific
ethical and technica conduct of the research project and for provision of progress reports for all
stakeholders of the research project. If you have any question you can contact and ask at any
time you want.

Zelalem Tena: Department of Medical Laboratory Sciences, Collage of health Sciences, Addis
Ababa University, Addis Ababa, Ethiopia

Cell phone: +251-9 12960680 E-mail: zelalemtena@gmail.com
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Card NO----------=-==-=mmmm oo I have been informed about the study which plansto
determine the pravalence and antimicrobial susceptibility pattern of Entrococcus speciesin
different clinical sample at Tikur Anbesa specialized Hospital, Addis Ababa, Ethiopia. The
objective and the application of the study were briefly explained to me which isimportance to
treat me and patients. Moreover, | have been well informed of my right to refuse information,
decline to cooperate and drop out of the study if | want and none of my actions will have any
bearing at al on my overall health care. The principal investigator requested me to participate in
the study that would require my willingness to respond to an interview . | agreed that the
specimen would be tested for Entrococcus species . | have had the opportunity to ask questions
about the project and received clarification to my satisfaction in alanguage | understand.
Therefore, with full understanding of the importance of the study, | agreed voluntarily to provide
the requested samples and my benefit will be only from the free laboratory investigation result/s.
I hereby give my consent for giving of the requested

information and specimen for this study.

Date:
Code No.:
Address: Sub-city Woreda Kebele Tele:

Section I: Socio Demographic Char acteristics

1. Sex: M |:| F |:|

2. Age: Years
3. Permanent residence place: Rural [ ] Urban [ ]
4. Current visiting status: In patient |:| Out patient |:|

For in patient, Ward: Medical |:| Surgical |:| Gyn& OB |:|Others:....

5. Marital status: Married Dnmarried [ 1 Widowed Divorced |:|
6. The highest level of education you have achieved: Illiterate |:| Writing & reading |:|

Primary school |:| Secondary school DIIege/TVET diploma D
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University 1" degree [ ] 2 degree [[] 3'degree []
7. Occupation:

Section |1. Risk factor s associated with entrococci infection

1. Have you taken any antibiotic inthe past 14 days? Yes [ | No [ ]

History of previous antibiotic treatment:

2. Duration of admission to the hospital?

for how long? <72 hrs_ | 7to15days[ | 1Month[ ] >1Month [ |

which ward have you admitte? Medical ward [ ] Surgical ward []
Pediatricward [ ] Gyn& ObS [ ] Others:

3. History of previous repeated hospital admission? Yes |:| No |:|

If yes how many times? 2 times |:| 3times |:| 4 time |:| more |:|

4. History of previous catheterization? Yes ] No ]

If yes, for how long?3days [ |week [ Jweek [ Jorethan two weeks [ ]

5. Have you ever had urinary tract surgical procedure? Yes ] No [ ]

6.Type of wound infection
Surgical wound [ ] Burn [] Others--------------
7.Do you have previous multiple invasive surgical intervention? Yes |:| No |:|

If yes, how many times?2times[ | 3times [ | more [ ]

Section I11: Clinical data

Fever Frequency
Dysuria Flank pain
Urgency Suprapubic pain
Skin lesion New heart murmur

Section |V: Laboratory results
Date of sample collection:
Culturesand Identification:
Isolation of Entrococcus species:  Yes [ | No [ ]

Type of Entrococcus
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Antimicrobial susceptibility testing:

Doxicycine/DOX:

Linzolide/LIN:

Gentamycin/GM:

Chloramphinicol/C:

AmpicillifAMP

SulfalTrime/STX:

Vancomycin/Va:

Ciprofloxacin/CIP:

TELLUR:
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1 .Sample collection

All clinical samples will be collected by trained personals with sterile container according to the

standard operating procedures (SOP) except urine sample it need specia attention as follows:
The first urine passed by the patient at the beginning of the day should be sent for

examination. This specimen is the most concentrated and therefore the most suitable for culture,

microscopy, and biochemical analysis. Midstream urine (MSU) for microbiological examination

is collected as follows:

1. Give the patient a sterile, dry, wide-necked, leak proof container and request a 10-20 ml

specimen.

» Important: Explain to the patient the need to collect the urine with as little

contamination as possible, i.e. a ‘clean-catch’ specimen.

A. Female patients: Wash the hands. Cleanse the area around the urethral opening with clean
water, dry the area with a sterile gauze pad, and collect the urine with the labia held apart.

B. Male patients: Wash the hands before collecting a specimen (middle of the urine flow).

Note: When a patient is in rena fallure, it may not be possible to obtain more than a few
milliliters of urine.
2. Labd the container with the date, the name and number of the patient, and the time of

collection.

3. As soon as possible, deliver the specimen with a request form to the laboratory. When
immediate delivery to the laboratory is not possible, refrigerate the urine at 4-6 °C. When a

delay in delivery of more than 2 hours is anticipated, add boric acid preservative to the urine.
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A. Cultureand identification for bacteria

1. Suspected growth from blood culture.

Positive/present O Negative/absent O
2 : Suspected growth of bacteria from blood agar
Positive/present O Negative/absent O

Identification steps for suspected colonies
> colony morphol ogy----------------- Colonies are larger than those of streptococci, usually
1-2mm, with awet appearance. Haemolysisis variable.
» Gram stain -------------=----m--m-m—- are Gram positive, round or ovoid cells occurring in
pairs, short or long chains or sometimes in clusters.

4.Catales test

Positive/present O Negative/absent O
5PYR

Positive/present O Negative/absent O

6. Salt tolerance test

Positive/present O Negative/absent O
7 .bile aesculine test

Positive/present O Negative/absent O
8. Speciesidentification test (APl 20 STREPT)

Item

MAN | SOR | ARG | ARA | SBL | RAF | TEL | MOT | PIG | SUC | PYU | MGP | TRE | XYL

GALL

POS

NEG

Abbreviations and symbols. MAN, mannitol; SOR, sorbose; ARG, arginine; ARA, arabinose;
SBL, sorbitol; RAF, raffinose; TEL, 0.04% tellurite; MOT, motility;

PIG, pigment; SUC, sucrose; PY U, pyruvate; MGP, methyl-a-d-glucopyranoside; TRE,
trehalose; XYL, xylose; GAL, 2-naphthyl-b-d-gal actopyranoside.
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Table shows phenotypic characteristics used for identification of some of the common

Entrococcus specious.

Specious MAN | SOR | ARG | ARA | SBL | RAF | TEL | MOT | PIG | SUC | PYU | MGP | TRX | XYL
E.faecum + - + + v v - - - + _ - + _
E.facalis + - + - + - + - - + + - + -
E.gallinarem | + - + + - + - + - + - + + +
E.durans - - + - - - - - - - - - - -
E.dispar - - + - - + - - - + + + + -
E.hirae - - + - - + - - - + - - + -
E.mundtii + - + + v + - - + + - - + +

Symbols:- (+) indicates positive, (-) indicates negative and (v) indicates variable which means

sometimes positive and some times negative.

B.BIOCHEMICAL TESTS
Identification of Entrococcus species involves the use of biochemical screening Medias, which is

Catalase test, Bile aesculin test and PYR test.
1. CATALASE TEST

Principle

Detects the presence of the enzyme catalase which hydrolyzes H,O, to produce H,O and O,. This
test is used to differentiate Staphylococci (catal ase positive) from Streptococci (catal ase negative).

Reagents

Hydrogen peroxide (H205), 3%
Store in adark bottle and avoid any undue exposureto light.
Keep refrigerated at al times when not in use.

Other Materials

Clean glass microscope dides

Plastic culture loop or wooden applicator stick
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Procedure

A. Pick a colony from an 18-24 hr culture and place it on aclean glass dide. Avoid carry over

of blood agar which can cause fal se positives.

B. Put one drop of 3% H,O, over the organism on the dlide. Do not reverse the order of the

procedure as false positive results may occur. Do not mix.
C. Observe for immediate bubbling (gas liberation) and record the resuilt.
D. Discard the dideinto adiscard container.
| nter pretation
Pogitivetest: Immediate bubbling, easily observed (0, formed)
Negativetest: No bubbling

Note:-Entrococcus species are catalase negative but rarely they are pseudo positive need

characterization of the colony.
2.BILE ESCULIN TEST

Principle

This test determines the ability of an organism to grow in the presence of bile and to hydrolyze the
glycoside esculin to esculetin and glucose. The test is used to presumptively identify Group D

Streptococci.

Materials

Bile esculin agar dant / plate

Cultureloop

Procedure

A. Heavily inoculate a bile esculin dant / plate with the suspect organism.

B. Incubate in O, at 35°C for 18-24 hr.
| nter pretation
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Postive: Presence of adark brown to black colour on the slant.

Negative: No blackening of the medium. Growth may occur, but this does not indicate esculin
splitting.

Note:-Entrococcus species are bile aesculin test positive.

3.PYRTEST

Principle

PYR (L-pyrrolidonyl-B-naphthylamide) impregnated disks serve as a substrate for the detection
of pyrrolidonyl peptidase. Following the hydrolysis of the substrate by the enzyme the resulting
B-naphthylamine produces a red colour upon the addition of cinnamal dehyde reagent. This test
is used, in conjunction with others, for the identification of catalase negative, gram positive cocci

including Enterococci and Group A Streptococci.

Reagents

PYR discs

Cinnamal dehyde reagent (0.01% p-dimethylamino-cinnamal dehyde)
(Disks and reagents are both in PY R kit)

Glassdide

Inoculating loop

Forceps

Sterile distilled water

Procedure

A. Place a PYR disk onto a glass slide and moisten it with one drop of sterile distilled water.

B. Rub aloopful of the culture onto the moistened disk holding it in place with sterile
forceps.
C. Leave at room temperature for 2 minutes.
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D. After 2 minutes, add 1 drop of cinnamaldehyde reagent.

| nterpretation

Positive:

Negative:

Note:- Entrococcus species are PY R positive.

Pink or cherry red colour within one minute

No colour change or slight yellow colour

Antibiotics susceptibility result for Bacteria isolates

Isolated | Antibiotics AMP | C|GM | LIN |CIP | VAN | DOX | SULF | TEL
Bactenia g ecentibility
pattern
NOTE: Chloramphericol(C), Linzoide(LIN), Vancomaycin(VAN), Gentamicing(GM),

Ciprofloxacin (CIP), DOxacillin(DOX), and Ampicilin(AMP), Sulfa(SULF), Tellur(TEL)

» Thelast two drug which are SULFA and TELLUR used as a diagnostic tool for entroccocus

species .Entrococcus speciesare SULFA resistance and E. faecalis for TELLUR zone

<12mm and black colonies close to the disk.

Procedurefor Performing the Disc Diffusion Test

I noculums Prepar ation

> At least three to five well-isolated pure colonies of the same morphological type will be

selected from Blood agar plate. The top of each colony is touched with aloop, and the

growth is transferred into a tube containing 4 to 5 ml of tryptone soy broth.

» The turbidity of the broth culture will be adjusted with that of the 0.5 McFarland
standards.
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Inoculation of Test Plates

» Optimaly, within 15 minutes after adjusting the turbidity of the inoculum suspension, a
sterile cotton swab is dipped into the adjusted suspension. The swab should be rotated
several times and pressed firmly on the inside wall of the tube above the fluid level.

» Thedried surface of a Mueller-Hinton agar plate is inoculated by streaking the swab over
zthe entire sterile agar surface.
» Thelid may be left gar for 3 to 5 minutes, but no more than 15 minutes, to alow for any

excess surface moisture to be absorbed before applying the drug impregnated disks.

NOTE: Extremes in inoculum density must be avoided. Never use undiluted overnight broth

cultures or other unstandardized inoculafor streaking plates.

Application of Discsto Inoculated Agar Plates
» The predetermined battery of antimicrobial discs is dispensed onto the surface of the

inoculated agar plate. Each disc must be pressed down to ensure complete contact with

the agar surface.

» The plates are inverted and placed in an incubator set to 37°C within 15 minutes after the
discs are applied.

Reading Plates and I nterpreting Results
> After 16 to 18 hours of incubation, each plate is examined. The diameters of the zones of
complete inhibition (as judged by the unaided eye) are measure, including the diameter
of the disc. Zones are measure to the nearest whole millimeter, using sliding calipers
which is held on the back of theinverted plate.

» The MIC of vancomycin will determine by the E test for all the Enterococci isolates

which showes intermediate sensitivity by the Kirby Bauer disc diffusion method. A lawn
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culture of Enterococci, 0.5 Macfarland’s standard wiil made on 5% Mueller Hinton
blood agar. The E —strip will apply with an MIC scale, facing up, by using sterile
forceps, with the higher concentration facing the edge of the plate. The plates will
examines after 24 hours of incubation at 37°C. The zone of inhibition will be observed in
the form of an ellipse. The MIC value is the value at which the zone convenes the comb

like projection of the strip.
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