THE GENUS

STREPTOCOCCUS




The genus Streptococcus obtains Gram-positive
coccl, nonmotile, nonsporeforming, arranged
mostly in chains or In pairs.

Most species are facultative anaerobes.
Some of streptococci are encapsulated.

The singleschem for differentiatior of streptococ
IS usedimpractise:
— streptococcwwiiicomplete ) hemolysis
— streptococcwwithncomplete () hemolysis
(S.C. Wit SSH ney i mrme )
— streptococcvwhbatihemolysis




Streptococcl

e facultative anaerobe

Gram-positive

e chainsor pairs

e catalase negative




Streptococcassawdakdlydistributedin nature.

Someaasnmeniensdthe mommma Hummem
microflora, aitierenesssunatiith important
humandisease sitittipibizialel anp@ar t oo et ion
by streptococy, in part tosensitizatio to
them

Streptococcpprdduesavaaiedygdfextracellular
substancearahehzymes.




The differemti@tiomof streptococcaacoouchgm
serologicalppopeetiess
(LancefieldgroupsAatmoW)).

» Streptococci¢lelssiifdiatoodifferent groupsposses s
group-speEaiicamgEmsyiinolarea ttrenasd| iwall
carbohydrate (s.c. C polysaccharide) or teichoic acic.

Otherpussinlltiesdfdifferentiationof

Streptococc

accordingo biochemical

propertiesooclinical presentations.




Chemical structure
and antigens

Cell wall polysaccharid€C
Peptidoglycan
Lipoteichoic acic

M-protein

T substancaani protein
Capsule

F protein




M protein

This sulbstance ISnajajorinialeddationf S
pPyogenes.

When M pnates m isguesssi| b airepiocoochase
virulent, aamimthe atsemnoe of/Mylyeespenifc

antibodie, they areable to resis phagocytosi by
polymorphonucleaelgkton@ss

M protein aBymanmuiEsatieceaceda ochiostepthal

cells.

S. pyogenes strainsthizdtacdkM protein are mot
virulent.




T substance

This antigen has meetetairs s pgwitldeneeof
streptococci.

Unlike M protein, T substance & adEnikcand
heatl&abi&e

It Is obtaine(from streptococc by proteolytic
digestion.

T substance@ennstiifereeritaimnofacetantimess
of streptococcbigyagglutinationwvitithspecific
antisera.

AnothersunfEasamipgenhzasberedibéeiR pmatesm.




Extracellular products
Erythrogeniaooxmpyrogenictooin))
StreptolysinO
StreptolysinS
Hyaluronidas (spreadin factoi)
Streptokinase

Streptodornase

(streptococcatidexyrynbouciclasse

other




Erythrogenic toxin (pyrogenic toxin)

This toxin is Suluitl Bt 1s deEstimyedigboiling
for 1 inawr,

It causesibeashitiamoounsimscarletféverr@uily
S. pyogenes strainsetidinreatnTHiis doxin cancause
scarle fewel.

A non-toxigemicsng m i HySogrem oo WaE 5500
will prodivosseyyihinogpEmiehexn.

Erythrogenidooxmis amimgeEmic

Superantigen.




Streptolysin O

Streptolysin O Is a protein that Is
hemolytically active in the reduced state, b
rapidly inactivated in the presence of oxyge

ASLO — appear in human following infectio
with any streptococci that produce
streptolysin O.




Streptolysin S

Streptolysin S Is the agent responsible for t
hemolytic zones around streptococcal colo
growing on the surface of blood agar.

It IS not antigenic.




Hyaluronidase

Hyaluronidase splits hyaluronic acid, an
Important component of the ground substa
of connective tissues.

Thus, hyaluronidase aids in spreading
Infecting microorganisms (spreading factor

Hyaluronidases are antigenic and specific f
each bacterial or tissue source.




Streptodornase
(streptococcal deoxyribonuclease)

Streptococcatldexyybboucieasse
depolymerize PRNNA.

The emzymatiattiviyycanbe measunedly the

decreasainviscosityof known DNA solutions




Streptokinase
(fibrinolysin)

Streptokinase Is produced by many strains of grc
A beta-hemolytic streptococci.

It transforms the plasminogen of human plasma

plasmin, an active proteolytic enzyme that digest
fibrin and other proteins.

Streptokinase has been given intravenously for
treatment of pulmonary and of coronary artery a
venous thromboses.




Classification of streptococci of
particular medical interest

Streptococcus pyogenes
Sreptococcus agalactiae
bete-hemolytic streptococci C, F,

Sreptococcus pneumoniae
Streptococcus anginosus
viridans streptococci
Peptostreptococcus species




The species Streptococcus pyogenes

Grampositive sprerctoocd 1L Omcrometenm

diameteraarasggeinichains éssmateaiiymliquid
mediaaaruthatin o) CEpeermesss.

S. pyogenes likely as dgitfenstneypimomariidessuit
product catalas (in contras to staphylococq).

This speciesidesstd syl trimss{(mcontrastoo
othersheypitmomm).

It grows imwhite reguillarcitonessddoniil mmmim
diameterywhralagprzaome of3-hemolysisooriblood
agaradtes 24 hmuns ofinmocidzdioonm




The species Streptococcus pyogenes

The metabolism ob. pyogenesis fermentative; the
organism Is a catalase-negative aerotolerant
anaerobe (facultative anaerobe), and requires
enriched medium containing blood Iin order to gr¢

Group A streptococci typically have a capsule
composed of hyaluronic acid and exhibit beta (¢l
hemolysis on blood agar.




Group A streptococci are parasites of humans, &
Sreptococcus pyogenesis one of the most frequen
pathogens of humans.

It IS estimated that between 5-15% of normal
Individuals harbo&reptococcus pyogenes, usually

In the respiratory tract, without signs of dise

When the host defenses are compromised, or w
the microorganism Is able to exert its virulenae, ¢
when it IS introduced to vulnerable tissues or $10S
an acute infection occurs.




Streptococcus pyogenes owes Its major success a
pathogen to its ability to colonize and rapidly
multiply and spread in its host while evading
phagocytosis and confusing the iImmune system

Acute diseases associated witlstreptococcus
pyogenes occur chiefly in therespiratory tract,
bloodstream, or theskin. Streptococcal disease Is
most often a respiratory infection (pharyngitis or
tonsillitis) or a skin infection (pyodermes.
pyogenesis the leading cause of uncomplicated
bacterial pharyngitis and tonsillitis.




S. pyogenes infections can also result in sinusitis, otit
mastoiditis, pneumonia, joint or bone infections,
necrotizing fasciitis and myositis, meningitis or
endocarditis.

S. pyogenes also infects the skin. Infections of the ski
can be superficial (impetigo) or deep (cellulitis).

Scarlet fever and streptococcal toxic shock syndro
are systemic responses to circulating bacterial toxin

Two post streptococcal sequelae (rheumatic fever
following respiratory infection and glomerulonephriti
following respiratory or skin infection), occur in 1-3¢
of untreated infections.




Themost frequent etiologic agents
of bacterial tonsillitisand
tonsillopharyngitisare

Streptococcus pyogenes strains
(80-90 %).




|nitial antibiotic therapy of bacterial
tonsillitis and tonsillopharyngitis

Antibioticsof |. choice

—penicillin (3-4 x daily)

—macrolide (In patient: with allergy to
penicillins)




Etiology and treatment of peritonsillar
and tonsillar abscess

Etiology: ATB of |. choice:
— — peniclillin
— anaerobic microbes

(Peptostreptococcus sp.)

Alternative ATB:
— clindamycin




Diagnostic methods

mICroscopy

cultivation

biochemice test:
serological examiation
others




Streptococcus pneumoniae

Pneumococci are alfa-hemolytic.
Their growth Is inhibited by optochin.

The pneumococci are Gri-positive
diplococci, often lancet-shaped or arrangec
chains, possessing a capsule of polysacchz
that permits typing with specific antisera.




Streptococcus pneumoniae isvery
Important etiologic agent of pneumonia

Pneumonia

>typical patihogens
»>atypica pathogen

Pneumonia
»communityacquired
»hospitalampuresinosocomial)




Etiology of pneumonia
CAP

typical patihogens

>Haemophilus influenzae

>Moraxella (Branhamella) catarrhalis
>Japhylococcus aureus

>Klebsiella pneumoniae

>other




Etiology of pneumonia
CAP

atypical getthmgrEms

>Chlamydophila pneumoniae

»>Chlamydophila psittaci
>Mycoplasma pneumoniae
>Legionella pneumophila
>others




Etiology of pneumonia in olomouc
region (CAP)

unknown
etiology

typical
bacteria

-

A

mixed
_ mycoplasma
Infections 6% VAL

6%

chlamydia




Initial antibiotic therapy of
community-acquired pneumonia

Drug of |. choice

—amoxicillin

Alternative antibiotics
— macmicEs ¢egg carnirommycin, s itmmmyas)
— doxycycline((madultsaarubidin| thesma tentineaml2

years)




Etiology and treatment of otitis
media acuta

Etiology: Antibiotic of |. choice:
3 — amoxicillin
Alternative antibiotic:
— Haemophilus — amoxicillin/clavulanic acid
| Nfluenzae — ampicillin/sulbactam

— cephalosporins II. gen.
— Moraxella (B) (cefuroxime, cefprozil)

catarrhalis — in patients with allergy to
penicilllins - macrolides




Bacterial etiology of acute otitis media
In olomouc region

others - 16% Streptococcus
pneumoniae - 49%

Moraxella (B) ‘
catarrhalis ¢ — .

- 14%

Haemophilus influenzae - 21%




Etiology and treatment of sinusitis acuta

Etiol ogy: Antibiotic of |. choice:
— amoxicillin

Haemophilus Alternative antibiotic:

Influenzae — amoxicillin/clavulanic aci

— Moraxella (B) — ampicillin/sulbactam

catarrhalis _ cephalosporins II. gen.

(cefuroxime, cefprozil)

— In patients with allergy to
penicilllins - macrolides




Bacterial etiology of acute sinusitis
In olomouc region

Moraxella(B)  Others-12%  Sreptococcus
pneumoniae - 61%

catarrhalis - 5%
\‘)

Haemophilus
Influenzae - 22%




Streptococcus agalactiae

These ard¢hh 3streptococci.

They arememiensoflibanommealffaman of the flemalle
genitaltneatizamd @mmppddatuizaise ohreoatdal|
sepsisaaaidmesmmm itss.

Theytymicallyare betaakerbiirac

They naveussiines CXNVHP teesdt.




BasingamresullisodiitanseimNeonata mneertof

TeachingHdésgpiddim Ql mmmust kieamaos rmqwrtﬁmmfr&ltl
pathogens oheenatbbessaaed-scherichia coli, Klebsiella

pneumoniae, Sreptococcus agalactiae, Enterococcus spp.

andSaphylococcus aureus.

Basedooriiheir resistancéd @antibiotics itcam ihecopaolkeldddd
thatammiailimin combinationwitithge ntamiciniesitnnoomis

first choice regimer.

In case opeessamgsEINSSofinfemticm it ISmesEeSEaRo
considerttiieestinlogcaha k= of chiamydia mygoptdasmnasadd
ureoplasmaadtiretihenzpy 1 odbectianggedlyyadding of

macrolide.

After the idiemificaiomoiibactenzjizdivoperssad e

resistancéd@ntibioticsttiedinerampys
the aimed| (zaissdjonee

STonlidtibedosssdan



Etiology of neonatal infections
In Teaching Hospital in Olomouc

Gram-negative bacteria
Escherichia coli

Klebsiella pneumoniae
Pseudomonas aer uginosa
Enterobacter cloacae

Acinetobacter baumannii

Gram-positive bacteria
Streptococcus agalactiae

Enterococcus sp.

Saphylococcus aureus
Staphylococcus sp. (coagulase-negative)
Candida sp. ( 87 % i<C. albicans)

19 %
16 %
7%
6 %
S %

15%
13 %(84 %is E. faecalis)
9 %
6 %




Etiology of community-acquired
urinary tract infections

> Escherichia coli

> Proteus mirabilis

> Enterococcus faecalis
>

> others




Bacterial etiology of community-acquired
urinary tract infections in olomouc region

S.agalactiae  others

E.faecalls 8% %

.\
P mirabilis )

11%




Initial antibiotic therapy of community-
acquired urinary tract infections

Drug of |. choice
—nitrofurantoin, cotrimoxazol, trimethoprim

Alter native antibiotics
—amoxicillin/clavulanic acid
—ampicillin/sulbactam

—cephalosporins Il. gen. (cefuroxime,
cefprozil)




Streptococcus milleri group

S. anginosus
S intermedius
S. constellatus

Thesessteppococcapegopardbibieeanammefttnaa (oral
cavity and gastrointestinal traet)tbvithetfad diby ity

cause abscesses and systemic infections

Theymeay [bebeé&dzgl pha or momhemaoliyic




Viridans streptococci

Viridans sirgpiioooounolidd®. mitis, S, mutans,
S salivarius, S. sanquis andattiner.

Typically they aresa e reanuiyics do tihey mmeay (e
non-{nemaliytic.

The vindanssneypimouoraaed reemostignesrad kit
members ohoomaaimonafftma of tihewmppenreespreatryy
tract amdianes myunteErtrhealthyttteofmuooniss

membraneshbiere

They meaymezct edbloodsieams  aressiliof thaumen
andanes gopmogudcause otadooaardigsnramoanmal
heartwaiess




Peptostreptococcus species

These streptococci grow only under anaerobic
conditions and variably produce hemolysins.

They are part of the normal microflora of the mg
upper respiratory tract, bowel, and female ge!
tract.

They often participate with many other bacterial
species in mixed anaerobic infections in the
abdomen, pelvis, lung, or brain.




