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KF streptococcus Agar
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Introduction

e Evolved from intestinal commensal to 2" most
common nosocomial pathogen.

* Common species
— Entrococcus fecalis
— Enterococcus fecium
— E gallinarum
— E casseliflavus
— E durans
— E avium

— E hirae
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Enterococcus

* Gram positive cocci, non motile, non sporing
* Catalase Negative

* Previously classified as group D streptococci
* Natural inhabitants of GIT

* Distinct features
— Ability to grow at 10°C and 45°C
— Ability to grow in 6.5%NaCl
— Ability to grow at 9.6pH
— Ability to hydrolyze esculin in 40% bile
— Ability to process pyrrolidonyl arylamidase (PYR)

owlie Mg wioaiusS aups




Classification (based on phenotypic characters in
clinical isolates)

Group 1 Group 3 Group 5
E.avium E.dispar E.columbae
E.gilvus E.durans E.canis
E.malodartus E.hirae E.moraviensis
E.pallens E.ratti

E. pseudoavium E.villorum

E.raffinosus
E.sacchrolyticus

Group 2 Group 4
E.fecalis E.asini

E.fecium E.cecorum
E.casseliflavus E.sulfures
E.gallinarum E.phoeniculicola
E.mundtii Enterococcus sp

E.hemoperoxidus
Enterococcus sp

Koneman textbook of diagnostic microbiology
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Clinical relevance

e Complicated UTI

* Bacteremia

* Endocarditis

* Intra abdominal & pelvic infection

* Wound and soft tissue infection
* Neonatal sepsis
* Meningitis (rarely)
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Introduction - Enterococe

The 3 cause of nosocomial infections.

Involved in over 800,000 infections per year in the USA in
2004

Gram(+) , Cocci.

Survive in 6.5% NaCl and at a pH of 9.6

Most capable of growing from 10 ° to 45 ° C range;
Survive at 60° C for 30 minutes

There are 23 species of Enterococci.

Two that account for the majority of human infections are:
Enterococcus faecalis and Enterococcus faecium.

Part of the normal bowel flora.




Resistance potential of Enterococc:

Innately resistant to most antibiotics including:
Cephalosporins, Penicillins, Clindamycin and Trimethoprim

Can also acquire, accumulate and transfer genetic elements e.g.
(plasmids, and transposons) using conjugation
Acquire Resistance

Macrolides

Tetracycline

Lincosamides

Chloramphenicol

Aminoglycosides

Penicillin (without beta-lactamase)

Penicillin (with beta-lactamase)

Vancomycin

Quinolones




Identification of Enterococc:

Colonies of Enterococci on

No. of Isoolates

Chromocult® Enterococci agar.

Shifa Int. PIMS Holy Family
Hospital Hospital

Hospitals

21

Distribution of Enterococci isolated from different hospitals.




Introduction - Nosoconzial Infections

' Nosocomial infections pose a continuing challenge

* Defined as an infection which develops 48 hours after
hospital admission or within 48 hours

* 1.7 million infections and 99,000 deaths annually
* Organisms of current concern
4 Methicillin-resistant Staphylococcus aureus,
4 Glycopeptide-intermediate and resistant S aureus,
-4 Vancomycin-resistant enterococci, and
<4 Multidrugresistant Gram-negative bacteria
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The Natural habitat

Normal components of the flora of:
] Intestinal tract

J Oral cavity

] Vaginal canal of humans and
animals




Morphology

J Gram-positive cocci (0.5 and
1.25 micrometers in diameter)

Jusually occur in pairs or short
chains

UNon-capsulate

ANon-motile.




General properties:

Jdproduction of gas from glucose
(most enterococci are negative)

JHave abillity to grow at both
45°C and 10°C temperatures).

JCan grow on media containing
Bile aesculin,




Medically Important species

JAt least 12 different species have
been associated with various illnesses

JEnterococcus faecalis and E.
faecium — have emerged as a major
cause of nosocomial infections




Culture &chaacteristics:

JEnterococci are aerobic organisms
capable of growing over a wide

temperature range,
1045 °C

JOn blood agarr,
Enterococci are mainly nonhaemolytic
but some strains show alpha or beta-

haemolysis




ON MacConkey &CLED

Ferments lactose, producing small dark-
red magenta colonies on MacConkey aga

small yellow colonies on CLED (cysteine
lactose electrolyte-deficient) agar




JEnterococcus species are also
able to grow in the presence of 6.5%
sodium chloride and 40% bile.

J When grown on media containing
aesculin, enterococci hydrolyze the
aesculin, producing black colonies.







Virulence Factor

1 Polysaccharides on the surface of
enterococci represent an effective way to
prevent phagocytosis.

d Secreted factors (cytolysin/hemolysin,

gelatinase and serine protease)
 cell surface-located proteins or
adhesins (Esp) and the adhesin of
collagen Adhesins (Acm and SagA)




Pathogeicity: c

Enterococcus faecalis, causing about 95% of
enterococcal infections including infections
of the

dUrinary tract infection
 Biliary tract,ulcers (e.g. bed sores)

J Wounds (particularly abdominal)

 Occasionally endocarditis or meningitis




Laboratory diagnosis

dspecimens:

JCollection of Spacimen
JDirect Exam

JdCulture

Jldentificaion

dSerology

JMolecular characterization




Biochemical Tests

JCatalase negative
JdFerment lactose (also

mannitol and other sugars)
JHydrolyze aesculin
JReduce litmus milk




Biochemical identification of species

Tubes showing the result of Sugar fermentation by Enterococci
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E. yes Yes Acid Acid Acid No Acid No Acid
faecalis

E. No No NoAcid NoAcid NoAcid Acid Acid
faecium




Presumptive identification of

Streptococci & Enterococcci

m —
£ 2 g £ g | £ Z
& g £ e |2 12§ .5
80 o o a o 2 I o 2
S g 3 = 3 - = z 228|<e |8 |52
Group A 3 S R - - + - - - R -
streptococci
Group B R, none | R R + - + - - \" R -
streptococci
Group C,G & F R v S - - + - - - R -
streptococci
Group D a, B3, R R - V - + - + R -
Enterococcci none
Other Group D | a, R S - + - + - R -
streptococci none
Viridans o, none |V S - \"} + - A" - R -
streptococci
Pneumococci o A S - - + - - - S +
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E.fecalis

E.fecium

E.casselifl
avus

E.gallinar
um
E.durans

E.hirae

E.avium

LAP-leucine aminopeptidase, PYR- pyrrolidonyl arylamidase, ADH- arginine dihydrolase, HIP — hippurate, MGP-
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Lancefield Grouping

JEnterococci possess Lancefield
Group D antigen (as also some
streptococci).

dThe Group D antigen of enterococci
iIs unlike that of other Lancefield

groups.
It is not extracted by traditional acid
extraction techniques. Enzyme
techniquesbased on Maxted’s enzyme
are required.




THANK YOU FOR ATTENTION
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