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‘Objectives

Understand the morphology, epidemiology,
pathogenesis, clinical presentations and laboratory
diagnosis of Staphylococci

Understand the morphology, epidemiology,
pathogenesis, clinical presentations and laboratory
diagnosis of Streptococci



Introduction

Gram-positive cocci include:
Staphylococct —s. ... ... \c .4
Streptococcl —s <l 450,
Micrococct —» iy oz

Spherical or round gﬁépe
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Staphylococci
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The most common causes of human infeetion
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Staphylococci are gram-positive cocci o) @i i 627 QLGS D

In Greek; staphyle - Bunch of grapes <« 5
Kokkus - Berry ¢t o5

Spherical cells arranged in irregular clusters (grape like
clusters)

Common inhabitant of the skin and mucous
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About 40 species ¢
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1. Coagulase-positive: Staphylococcus aureus
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2. Coagulase-negative: Staphylococcus epidermidis
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Staphylococcus saprophyticus
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1. Common pathogen: S. aureus — et st ki 37

2. Opportunistic pathogens: S. epidermidis
M—AM’GJ infection MJLUA“ Iz Gy (Jico

S. saprophyticus
3. Non pathogen: S. homonis
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Staphylococcus aureus
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General Characteristics
* Optimum temperature of-» mSoPhiles 512115 s ishoul

* Coagulase-positive
* Facultative anaerobe — uin o wiod angen bat prter aormbic condition

* Withstands high salt, extremes in pH, and high

temperatures Joatr llall glll 55,5 Jon
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* Produces many virulence factors OH J1 s i
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Present in most env1ronmentszfrequented by humans

Carriage rate for healthy adults is 20-60%, I)nostly in anterior
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Hospital infections caused by staphylococci are frequent &
they are caused by strains resistant to various antibiotics

: very common LsiSull $la cu infection JI ¥ s juiad o bdsil L
Staphylococci are a common cause of postoperative wound

infection and other hospital cross infections
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Source of infection:
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B) End%enous: fromcolonizedsite i v o
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Virulence factors of S. aurﬁls/
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Cell associated factors: e

A) Cell associated polymers

1. Cell wall polysaccharide

2. Teichoic acid— gram positive J sass e di or polycaccharide J1 c.els bl Ly

3. Capsular polysaccharide @ ste s b cpule g sm o s s s s s
B) Cell surface proteins

1. Protein A

2. Clumping factor (bound coagulase)
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Enzymes: oo omS ol 5,8 dhanJl o

Coagulase - coagulates plasma and blood, produced
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Hyaluronidase - digests connective tissue
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Staphylokinase - digests blood clots ..., ..
DNase - digests DNA s ..

Lipases - digest oils; enhances colonization on skin cs:/ -

Penicillinase - inactivates penicillin e sta o ool s
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Toxins:

Hemolysins (a, B, Y, 8) — lyse red blood cells

elyanll aall LA 5uuiys aall hemolygie Jasis

Leukocidin - lyses neutrophils and macroglages
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Enterotoxin - induce gastrointestinal distress
Jleesls Ol oIl Gl g sans

Exfoliative toxin - separates the epidermis from

the dermis e s G sy o oo ol b 0 plls s g oan 0l 555 0 pabl] gl lall clie

Toxic shock syndrome toxin (TSST) - induces
fever, vomiting, shock, systemic organ damage
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Clinical Presentations— ——
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1) Skin and soft tissue: Folliculitis, furuncle (boil),
carbuncle, styes, abscess, wound infections, impetigo

Infections:

2) Musculoskeletal: Osteomyelitis, arthritis, bursitis
3)Respiratory: Tonsillitis, pharyngitis, sinusitis, otitis,

. infection JI @la & 153 JSs cpdllas o S 553l
bronchopneumonia, lung abscess, empyema oo il
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4) Central nervous system: Abscess, meningitis <=5zl

o153 bl caplyla e (ol loadal ,Lia
5) Endovascular: Bacteremia, septicemia, endocarditis

6) Urinary: Urinary tract infection

Intoxications: —» iS5 Oyig, P Caow Wa s semps LiSu s Lpsg, S

L wwo e W a_w , e )2, EE
° = ° : B . ) M'C/le
1) Food poisoning ; .

2) Toxic shock syndrome
3) Staphylococcal scalded skin syndrome



Folliculitis
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Furuncle (boil)
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Carbuncle
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Figure - Inflamed cyst, in the neck
with suppuration & abscess
formation filled with pus, showing
redness & swelling.
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Suppuration and abscess
formation: branchial cvst
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§taccal Toxic Shoc mdrome (STSS):

¢ STSS is associated with infection by TSST producing S. aureus

e It is fatal multisystem disease presenting fever,
hypotension, myalgia, vomiting, diarrhoea, mucosal
hyperemia and erythematous rash which desquamates
subsequently

* Menstrual associated STSS: Here colonization of S.aureus
occurs in the vagina of menstruating woman who uses highly
absorbent vaginal tampons ¢ s
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* Menstrual associated STSS: Here colonization of S.aureus
occurs in the vagina of menstruating woman who uses highly

absorbent vaginal tampons
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ylococcal Scalded § rome (SSSS):
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* Exfoliative toxin produced by S. aureus is responsible for
this

* It is a skin disease in which outer layer of epidermis gets
separated from the underlying tissues
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1. Specimens collected: Pus, sp“ﬁtum, blood, stool, and For
the detection of carriers- Nasal swab

2. Gram Stain: Gram-positive cocci in grape like clusters
%3. Culture: ot sdlb Aqar

Culture media:
Non selective: Nutrient agar, Blood agar, MacConkey’s agar
Selective media: Mannitol Salt Agar
Culture conditions: Ambient conditions, 37 °C, 18-24 h
Colonial morphology:
Nutrient agar- golden yellow pigments
MacConkey’s agar- small & pink in colour

Blood agar- most strains produce 3- haemolytic colonies






4. Biochemical tests:
—» (atalse -positive
—>» (Coagulase-positive

—2 Ferments mannitol

Staphylococcus aureus

5. Antibiotic sensitivity tests: ees conguins /

very important \

Staphgloczohcus epidermidis does not

6. Serological test: of limited value
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Treatment

Drug resistance is common

Benzyl penicillin is effective antibiotic, if the strain is
sensitive «—

Cloxacillin or Methicillin is used against
B-lactamase producing strains

—> Methicillin Resistant Staphylococcus aureus (MRSA)
strains have become common

Vancomycin is used in treatment of infections with MRSA
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