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Clinical cases

Staphylococci / Clinical correlations Staphylococci / Clinical correlations / Toxin mediated
A localized staphylococcal infection appears as a “pimple,” hair follicle infection, or abscess. « Staphylococcal food poisoning, one of the most common foodborne illnesses, is an
There is usually an intense, localized, painful inflammatory reaction that undergoes central intoxication rather than an infection, Disease is caused by heat stable bacterial toxin
suppuration and heals quickly when the pus is drained. present in food rather than from a direct effect of the organisms on the patient. With a
B 3 short incubation period (1-8 hours); violent nausea, vomiting, and diarrhea; and rapid
convalescence.

« Staphylococcal scalded skin syndrome is a condition which predominantly affects infants
and children and causes a spectrum of skin lesions.

Toxin-Mediated Diseases

Scalded skin Dissemi of epithelium in
infants; blisters with no organisms or leukocytes

Food poisoning: After of food with heat-
stable enterotoxin, rapid onset of severe vomiting, diarrhea, and
abdominal cramping, with resolution within 24 hours

Toxic shock: multisystem intoxication characterized initially by fever,
hypotension, and a diffuse, macular, erythematous rash; high mortality
without prompt antibiotic therapy and elimination of the focus of
infection

localized infection
on an erythematous base
Folliculitis: impetigo involving hair follicles
Furuncles or boils: large, painful, pus-filled cutaneous nodules
Carbuncles: Coalescence of furuncles with extension into subcutaneous
tissues and evidence of systemic disease (fever, chills, bacteremia)

by pus-filled vesicle

Staphylococci / Clinical correlations / Coagulase negative

* S epidermidis infections are difficult to cure because they occur in prosthetic devices
where the bacteria can sequester themselves in a biofilm. staphylococciare a major cause
of endocarditis of artificial valves.

More than 50% of all infections of catheters and shunts are caused by coagulase-
negative staphylococci. These infections have become a major medical problem because
long-dwelling catheters and shunts are used commonly for the medical management of
critically ill patients. N S T
Wound infections: Charactarized by erythema and pus at the site of a
traumatic or surgical wound; infections with foreign bodies can be
caused by . aureus and coagulase-negative staphylococci
Urinary tract infections: Dysuria and pyuria in young sexually active
women (S. saprophyticus), in patients with urinary catheters (other
 or of the urinary

o
tract by bacteremia (S. aureus)
atheter and shunt infections: Chronic inflammatory response 1o bac-
teria coating a catheter or shunt (most commonly with coagulase
negative staphylococci)
Prosthetic device infections: Chronic infection of device characterized
by locaized pain and mechanical falure of the device mast commonly
with coagulase-negalive staphyfococsi)

streptococcus

streptococcus categorized depending on : 1- serologic properties (: Lancefield) 2- hemolytic activity
(B,o,Y) 3- biochemical properties



Name Shape motility | Feature Structure location Ways of Disease
Transmission
Streptococcus | - Spherical - B hemolytic By these Colonize in | person to Pharyngitis
pyogenes shape (arranged - Group A structures it can the person +
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S. pyogenes disease is caused by recently acquired strains that can establish an infection of the pharynx
or skin before specific antibodies are produced or competitive organisms are able to proliferate
Examples of the toxins :
* Streptolysin S is an oxygen-stable, nonimmunogenic, cell-bound hemolysin that can lyse erythrocytes,
leukocytes, and platelets, arﬁi’s?esponsible for the characteristic B-hemolysis seen on blood agar media.
» Streptolysin O is an oxygen-labile hemolysin capable of lysing erythrocytes, leukocytes, platelets, and cultured
cells. Antibodies are readilymed against streptolysin O (antistreptolysin O [ASO] antibodies), and are
useful for documenting recent group A streptococcal infection (ASO test). patients with cutaneous infections
do not develop ASO antibodies.
» Streptokinase lyse blood clots and fibrin deposits and facilitate the rapid spread of S. pyogenes in infected
tissues.
* DNases A to D can depolymerize free deoxyribonucleic acid (DNA) present in pus.
Name Example location Diseases Suspectable Note: GBS detected by : 1- GBS antigen
Group B Streptococcus | - lower Gl tract - pneumonia | older and . o
: . . 2- resistance to bacitracin
streptococcus | agalactiae -genitourinary - bone + have
(GBS) tract( ( 10-30%) joint debilitating | _ heonatal infection to Streptococcus agalactiae:
Transient vaginal | infection underlying
carriage) -skin + soft | conditions | Early infection (7 days>)
tissue ) )
infection Late infection (7days <)
- bacteremia

Both are characterized by bacteremia or meningitis.




Name Shape Features Structure location Disease Suspectable
Streptococcus | -Encapsulated - | - a-hemolytic by | -Virulent factor : inhabitant of Can spread to: common in
pneumoniae oval bacteria ( pneumolysin polysaccharide the throat and | 1-lungs children

with (0.5-1.2 which degrade capsule nasopharynxin | (pneumonia) + adults

um in diameter) | hemoglobininto | - IgA protease healthy people | 2-paranasal livingin a

- appear as pairs | green product ) - pneumolysin sinuses (sinusitis) | household

( diplococci)

- Amidase

-Phosphorylcholine

3-ears (otitis
media)

4-meninges
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with children

Note : The most commonly isolated serotypes are used in a polyvalent vaccine which decrease the
incidence of pneumonia

Pathogenesis :

The disease happened primarily by the host response to infection rather than the production of
organism-specific toxic factors

Let's explain it :

The bacteria migrate to the lower respiratory tract “ so it attached to IgA and to the mucus, but the
bacteria has the IgA protease which degrade IgA , pneumolysin which destroy the ciliated epithelial cells
and phagocytic cells, Amidase enhances release of the cell wall components (Teichoic acid and the
peptidoglycan fragments) which can activate complement and initiate an immune response,

Phosphorylcholine bind to receptors for platelet-activating factor , helps in host cell invasion , important
for amidase function

Name Shape Features Location Disase Suspectable
Viridans - Variable hemolytic activity : Oropharynx — ‘
1- a-hemolytic ( green color ) | gastrointestinal
2- non hemolytic tract Mt
genitourinary
tract
Enterococci - pairsor | Growin: E. faecalis is -nosocomial
short 1- aerobically and found in the infection
chains anaerobically large intestine in frequently
2- broad temperature range high associated with
(10° Cto 45° C) concentrations urinary
3- wide pH range (4.6t09.9) | (e.g., 1075 to catheterization
4- presence of high 1077 organisms or
concentrations of sodium per gram of instrumentation

chloride (NaCl) and bile salts
- Variable hemolysis pattern.

Virulence is mediated by two
general properties: (1) ability
to adhere to tissues and form
biofilms and (2) antibiotic
resistance

feces) and in the
genitourinary
tract

- urinary tract is
the most
common site of
enterococcal




Clinical cases

/ Clinical cor

Streptococcus pyogenes (Group A)

Suppurative Infections

Pharyngitis: redden=d phacyni vith maudetes generslly present; cenvical
Iymphadenosathy can be prominent

Scarlet fever: difuse erythamalous rash bognning on the chesl and
‘spreading to the exremities; complication of streptocoocal pharyngitis

Pyoderma: locaized skin nection with vesicles progressing to pustuss:
o avidence o systeric diseasa

Erysipelas: ocalizzr skin infecton with pein, inflamation, beh node
erlargement, and systemi symptoms
uditis: ection of the skeythat irvuves he subcutanecus tisiss

Necrotizing fasciits: ceep infecton of San thal mmbes destructon of
muscie and fat layers

al toxic shock syndrome: fuliorgan systeni infecton

resambling staphylococcal tosc shock syndrome; however, most
patients e bacteremiic and wih evidence f fascits

pyog / Clinical corr

« Post-streptococcal glomerulonephritis
(PSGN) is an immunologically-mediated
sequela of pharyngitis or skin infections
caused by nephritogenic strains of
Streptococcus pyogenes.

* Rheumatic fever (RF) is an inflammatory
disease that can involve the heart, joints,
skin, and brain. The disease typically
develops two to four weeks after a
streptococcal throat infection.

Nonsuppurative Ifoctions

Rheumatic fover: clesucterzed by infarmalory changes of e feal
{pancardti) jonts fatheahis 1 i), bood wessel, and subents-
neous esues

edema, bypertension, hematuia, a0l prossinuria
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