
Gram Positive Cocci

Bacilli

Branching
Filaments 

Streptococcus

Staphylococcus

S. aureus 

S. saprophyticus S. epidermidis
• Pneumonia – Post viral
• Septic arthritis – (#1)
• Abscesses - Many
• Osteomyelitis
• Endocarditis – IV drugs  

Scalded skin syndrome
• Toxic shock syndrome
• Food poisoning – meats
TX: Vancomycin, Nafcillin • UTI in sexually active 

female
TX: TMP-SMX

• Biofilms of Hardware 
Implants (endocarditis)

• Catheters 
TX: Vancomycin

Coagulase (+)

𝝱-hemolytic 

Coagulase (-)
Urease (+)

Catalase (+)

S. agalactiae 

*S. pneumoniae 

S. bovis

S. pyogenes

S. viridans

• Pyogenic – impetigo, Pharyngitis, Cellulitis 
• Scarlet fever – Pharyngitis, rash 

strawberry tongue 
• Toxic shock like syndrome (SPE)
• Necrotizing fasciitis 
• Rheumatic fever – mitral value
• Glomerulonephritis - PSGN
TX: Penicillin, Bacitracin sensitive 

M-protein
Streptokinase
Capsule – hyaluronic
Pyogenic exotoxin

• Neonatal meningitis 
(#1), sepsis, pneumonia

TX: Penicillin (mom) –
intrapartum, Bacitracin 
resistant

Catalase (-)

𝝱-hemolytic -
Streptolysin O

• Pneumonia – lower lobar (#1)
• Rust colored sputum
• MOPS – meningitis (#1 adults), 

otitis media, pneumonia, sinusitus
TX: Erythromycin, Ceftriaxone, PC VAX, 
optochin sensitive

Capsule
IgA protease
Sickle-cell pts

• Endocarditis
• Assoc. with 

Colon CA

• Endocarditis – mitral 
(damaged valves)

• Dental caries
TX: Optochin resistant

Bile 
resistant

𝝰-hemolytic

Listeria 
monocytogenes

*B. anthracis

*Corynebacterium
diphtheriae

Clostridium

C. difficile 

• EF:↑cAMP à edema
• LF: Proteaseà cleaves MAPK à necrosis 
• Cutaneous Anthrax – black eschar
• Pulmonary anthrax – hemorrhage/widened 

mediastinum
• B. cereus – food poisoning à rice
TX: fluoroquinolone, doxycycline

• Neonatal Meningitis (#3), 
adults > 60

• Spontaneous abortion
• Febrile gastroenteritis
• Neonatal sepsis
TX: Ampicillin 

• Exotoxin A – inflam, cell death
• Exotoxin B – depoly. ActinàPC
• Nosocomial diarrhea (ABX)
• Pseudomembranous colitis (PC)
DX: stool toxin
TX: Metronidazole, PO Vancomycin

*C. tetani 

C. botulinum 

C. perfringens 

Aerobic

Anaerobe

• Endotoxin – ADP ribosylation of 
EF2 à inhibits ribosomes

• Pseudomembranous pharyngitis
• Myocarditis – arrhythmia 
• Bullneck – lymphadenopathy
• CN deficits – pharynx paralysis 
TX: Toxoid vaccine, Anti-toxin

• Spastic paralysis
• Risus sardonicus – evil 

grin/lock jaw
• Opisthotonus - back
• Toxin – cleave snare 

proteins (↓GABA)
TX: Toxoid VAX, IVIG

• BoTOX – Cleaves Snare (↓ACh)
• Flaccid paralysis – descending
• Diplopia/ptosis
• Floppy baby syndrome (Honey)
TX: Anti-toxin 

• Lecithinase (𝝰-toxin) – damages 
phospholipids 

• Gas Gangrene à Myonecrosis
• Food poisoning – late onset diarrhea 
TX: IV penicillin G

ActinomycesNorcardia

Weak 
Acid fast

• Cellulitis
• Pneumonia – cavitary lesions
• Pneumonitis
• CNS abscess
TX: Sulfonamides

• Associated with Jaw trauma 
• Lumpy jaw – draining sinus tracts
• Sulfur granules
TX: Penicillin G, Surgical treatment

Immunocomp. Pts

Enterococcus

• Endocarditis
• Biliary tree inf.
• UTI
TX: linezolid, tigecycline

Bile 
soluble

Mannitol

TSST
A-protein

Survives In cold 
Listeriolysin O – pores in
phagosomes 
Hemochromatosis

𝝱-hemolytic
Catalase (+)

Motile – actin

Loeffler’s
Tellurite
Media

A-toxin - active
B-toxin – binding
Elek toxin test

Lethal Factor (LF)
Edema factor (EF)

Protein capsule

Chains

Lecithinase:
Hemolytic

Drumstick Tetanospasm

Catalase (+)
Urease (+)

BoTOX

Novobiocin 
sensitive

Novobiocin 
Resistant

Group AGroup B

CAMP (+)

Capsule

𝝰-hemolytic

Group D

Bile 
resistant

Obligate 
Anaerobe

Spore
Forming

Improper
Canned Food

Deep wounds
Accidents

Exotoxin A
Exotoxin B

Dextrans

Bacillus Anthracis 
1: EF - ↑cAMP → edema 

2: LF - protease → cleaves MAPK → necrosis

C. Botulinum Cleave SNAREs → decreased ACh release

C. Difficile

1: Exotoxin A - Inflammation, cell death 

2: Exotoxin B - Actin depolyerization → 

Pseudomembranous colitis 

C. Perfringens Lecithinase - Damages Phospholipids 

C. Tetani Tetanospasm - inhibit renshaw cell GABA release 

Strep Pyogenes 

1: Pyogenic - superantigen → Toxic shock 

2: M-protein - Rheumatic fever 

3: Streptokinase - Break down of fibrin cross-links

Staph Aureus 
1: Enterotoxin - Superantigen - GI, vomitting

2: TSST - Superantigen - Th1 activation → Shock 

C. Diphtheriea diptheria toxin - Inhibits EF-2 via Ribosylation

Gram (+) toxins 


