	Bacteria
	Morphological characteristics
	Location
	Virulence factors
	Comments
	Toxins

	Staphylococcus aureus
	Gram + cocci; grapelike clusters

Golden yellow colonies
	Normal flora of nose

Skin

Large bowel
	1. Protein A

    -cell wall component  

    -binds to Fc portion of IgG

2. Superantigen enterotoxins; classified A-F

3. Exfoliatin/exfoliative toxin

4. Coagulase (diagnostic feature)

5. B lactamase production = important


	Major human pathogen

Relatively resistant to heat and drying
	

	Streptococcus pyogenes
	Gram + cocci: chains

Non motile

GAS

   -lancefield grouping

   -surface carb ag

        *C carbohydrate
	Mouth

Throat

URT
	M protein

   Dual role:

a. binds fibrinogen ( dense coat – blocks complement deposition

b. binds Fc portion of IgG
	Skin infections – typically acute; symptoms w/in 24-48 hours after skin invasion
	1. streptococcal pyogenic exotoxins (Spe’s)

   -7 known variants

     SpeA = mst common

     A&B most commonly ass w/strains causing severe infections

   -produced by strains that cause toxic shock like syndrome and severe invasive disease

   -bacteriophage encoded

	Propionibacterium acnes
	Gram + bacillus; anaerobic
	Skin flora

Sebaceous glands
	Lipases which hydrolyze sebum triglycerides into fatty acids which then cause inflammation
	Cause acne!
	


	SUPERFICIAL SKIN AND SURFACE TISSUES

	Folliculitis
	Furuncle (boil)
	Carbuncle
	Acne
	Impetigo/Pyoderma
	Scalded Skin Syndrome

	Causative agent: Staphylococcus aureus
	Propioni-bacterium acnes
	Causative agent: Staphylococcus aureus

	1. Minor infection in and around hair follicles

2. Surrounding induration and redness

3. Localized infection

4. Can also be due to Pseudomonas aeruginosa (hot tubs, whirlpool baths) 
	1. Superficial infection eg. Around foreign body or hair follicle

2. Organisms protected against host defenses

3. Multiply and spread locally

4. Fibrin deposited; site is walled off

5. Yellow creamy pus
	1. Clustered boils (multi-focal infection) - abscesses

2. Larger and deeper than boils

3. Can lead to bacteremia

4. Both boils and carbuncles: may require debridement and antibiotic therapy
	
	1. “Bullous Impetigo”

2. Blister-like lesions; intra-epidermal vesicles filled with exudates – weeping and crusting lesions

3. acquired thru direct contact

4. common in children; peak incidence 2-5 years; can be seen in epidemics

5. predisposing factors include overcrowding, high humidity, socioeconomic status
	1. Infants and new borns (<5 years of age); immunocompromised adults

2. initial region of erythema around mouth – generalized distribution over whole body

3. extensive desquamation due to action of exfoliatin:

   -splits epidermis by cleaving desmosomes present in stratum granulosum

   -formation of large fluid-filed blisters

   -peel extremely easily


TREATMENT FOR SUPERFICIAL TISSUE LAYERS:


Drainage; topical antibiotic; systemic if required

	SUBCUTANEOUS FAT AND TISSUES

	Erysipelas
	Cellulitis

	Causative agent: Streptococcus pyogenes
	Causative agents: GAS and Staphylococcus aureus

	1. Tender, superficial erythematous and edematous lesions

2. Face or lower limbs

-extends rapidly

3. Characterized by pain and lymphadenopathy

4. Fier red, rapidly advancing erythema

5. Differentiation from cellulites: clearly delineated margin
	1. Acute inflammatory process; infection of subQ fat

-spreads from skin or wound infections eg. Trauma, boils, ulcers..

2. >90% of cases due to S. aureus

3. Other causes include:

-GAS

-H. influenza type b

-Enteric Gram –ve rods, Clostridia, anaerobes (IC hosts; uncontrolled diabetes)

4. Anaerobic cellulites (C. perfringens): bacterial spread along tissue fascia – no muscle invasion




TREATMENT FOR SUBCUTANEOUS LAYERS:


Topical or systemic antibiotics

	DEEP TISSUES

	Infective endocarditis
	Necrotizing fasciitis
	Gas gangrene



	1. Primarily due to oral streptococci (viridans streptococci) eg S. mutans, S. viridans

2. Other important causes:

    Enterococci (eg. Enterococcus faecalis)

    S. epidermidis

    S. aureus (IV drug users)

Infection usually occurs on abnormal valves

To distinguish Enterococci from Streptococci use the Esculin test; 

   Enterococci = +

Streptococci = -

Gamma hemolytic
	1. Deep local invasion of subQ tissues

2. Rapidly progressive destruction of fascia and fat.

3. Acute infection: rapid patient deterioration

4. Symptoms:

   -toxic shock-like syndrome

   -hypotension

   -fever

   -multi-organ involvement

5. High mortality

6. Etiologic agents

   -Streptococci

   -P. aeruginosa

   -microaerophiles

   -anaerobes

      *Bacteriodes

      *Clostridium
	1. Obligate anaerobe

2. Infections tend to occur in areas with poor/reduced blood supply (eg. Buttocks, perineum)

3. Sources: 

   -exogenous (soil contamination of traumatic wounds

   -endogenous (patients fecal flora)

   -Most common type of clostridial wound infection = localized cellulites

   -Dead and dying tissue: further compromises blood supply

   -Patient develops fever, sweating, low bp (death usually results from shock and renal failure)

   -Accumulation of CO2 and H2 in tissues (“crepitis” – is palpable)

4. Virulence factors:

   -12 soluble antigens (many of which are toxins); degradative enzymes

   -alpha toxin = lecithinase (can check for toxin production using Nagler reaction)


TREATMENT:


Prolonged/aggressive antibiotic therapy


Surgical excision/valve replacement

	SYSTEMIC EFFECTS/TOXIN MEDIATED

Infection occurs at distant body site due to eg. Breach in skin barrier

Organisms multiply but may remain localized

Symptoms of infection can be due to system wide release of virulence factor eg. TSST-1



	Scarlet Fever
	Streptococcal Toxic Shock Syndrome

	1. Phage encoded exotoxin acts on skin blood vessels –puntate erythematous rash

2. Deep red coloration to buccal mucosa, temples, cheeks

3. Sunburn-like rash starts on neck then spreads to trunk and extremities

4. Rash fades and is followed by extensive desquamation

5. Characteristic feature: strawberry tongue

   -tongue covered w/yellowish/white exudates through which red papillae are visible.
	1. Severely invasive form of soft tissue infection 

   -rapid progression; 30% mortality rate

2. Predisposing factors include: tissue damage due to trauma; impaired host immunity; viral infections that disrupt mucosal barriers

3. Associated w/shock, necrotizing fasciitis, destruction of muscle tissue (myonecrosis), bacteremia

   -multi-organ involvement

   -Role of SPE’s

Staph. Aureus TSS

4. TSST-1

  -pyrogenic toxin (fever causing) and a superantigen toxin

  -absorbed thru vaginal epithelium (blood

5. Two forms of Staphylococcal TSS:

  -menstrual (70% of infections)

  -non-menstrual; infected surgical wounds, puerperal sepsis


TREATMENT: 


Antibiotic therapy


Anti-toxin (where appropriate)

	
	Fungi
	Etiological Agent
	Location on body
	Geographic location
	Characteristics

	Superficial Mycoses
	Pityriasis veriscolor (called versicolor b/c the macules go from pink to yellow)
	Malassezia furfur (AKA pityrosporum orbiculare) (normal microflora 92% of population)

(short angular hyphae and thick walled yeast forms – spaghetti and meat balls)
	Trunk/proximal parts of limbs: chest, abdomen, back, upper limbs
	
	Hypo/hyper pigmented macules

Mild, non-inflammatory, non-itchy, sharply marginated lesions

	
	Tinea nigra
	Hortaea werneckii (black-pigmented soil fungus) septate hyphae
	Palms of hands or soles of feet

Infection limited to stratum corneum
	Primarily in tropics
	Painless, non-scaly, elevated lesions (mottled areas of skin)

	
	Piedra
	White: Trichosporon beigelii (dimorphic)


	Infection of hairs on scalp, face, genital area

(no symptoms, just rash)

Ectothritic infection: outside of hair follicle (hyphae around hair)

Endothritic infection: hyphae are in shaft of hair
	South America

Europe

Japan
	

	
	
	Black: Piedraia hortae
	
	Humid tropical countries: Americas, Africa, SE Asia, Indonesia 

Endemic in tropical countries


	


	
	Fungi
	Etiological Agent
	Location on body
	Geographic location
	Characteristics

	Cutaneous Mycoses
	Dermatophytes

(use keratin for food)
	Anthropophilic (humans)

Zoophilic (animals)

Geophilic (soil)

Transmission: contact w/infected skin scales


	Major clinical infections: 

  -Tinea pedis (Treatment: itraconazole; terbinafine)

  -Tinea corporis (Treatment: itraconazole; terbinafine)

  -Tinea capitis (Treatment: Griseofulvin: 4-6 weeks- shampoo or creams w/miconazole)

  -Tinea unguium (Treatment: oral intraconazole – extended period)
	
	1. Capable of using keratin as nutrient source (invade skin, hair nails)

2. Typical lesion:

   -annular, scaly patch w/raised margin

   -itchy

   -skin becomes dry, may crack

   -infection of hair, may result in hair loss

3. One of the most common skin disorders in children under age 12

4. Tinea corporis = most common in 5-10 year olds

5. Athlete’s foot = predominant later in life

6. Higher incidence in males than females

 -3:1 ratio for ringworm of scalp

 -6:1 ratio for athlete’s foot

	
	Candida albicans
	Non-dermatophytic fungus
	Microflora of oral cavity, lower GIT, female genital tract

Can cause a number of different types of cutaneous candidiasis:

  -Intertiginous

  -Generalized

  -Paronychia

  -Onychomycosis

  -Diaper disease
	
	Characteristics of Intertriginous candidiasis

Occurs in moist areas (diapers, btwn folds of skin)

Appearance of lesions:

   -erythematous papules or as confluent areas

   -tenderness and redness of skin

Treatment: topical nysatin, clotrimazole

  Measures to decrease moisture and chronic trauma


	
	Fungi
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	Fungi
	Etiological Agent
	Location on body
	Diagnosis and Treatment
	Characteristics

	Subcutaneous Mycoses

1. Infections of dermis, subQ tissue and bone

2. Organisms are present in soil, decaying vegetable matter and rotting wood

3. Exposure is via implantation, eg. Puncture wounds to feet  (“mycoses of implantation)

4. No human to human transmission

5. Mostly found in tropical and subtropical regions
	Chromoblastomycosis

(Chromomycosis)

“Verrucous dermatitis”
	Phialophora, Cladosporium (pigmented soil fungi)
	Infections usually remains localized; spread via bloodstream = rare

Slow, painless, no spread to lymphatics
	10% KOH

  -copper colored sclerotic bodies (spherical brown cells 4-12 micrometers in diameter)

  -brown pigmented hyphae

Culture on Sabouraud’s agar

Treatment: 5-flucytosine and exicision (must be done carefully)
	Wart-like nodules (hard, dry) raised 1-3 mm above skin surface w/crusty abscesses



	
	Sporotrichosis
	Sporothrix schenckii (small budding yeast in tissue)
	Localized infection of skin, subcutaneous tissues and regional lymphatics

Formation of subQ nodules and necrotic ulcer ( get invasion of blood and spread(pulmonary sporotrichosis
	Treatment: 

  -oral KI

  -Oral itraconazole for systemic infections
	1 week – 6 months incubation period

	
	Eumycetoma
	USA: Pseudoallescherica boydii (Petriellidium boydii)
	Unusual infection associated w/trauma to feet, lower extremities, hands

   -Local swelling

   -suppuration and abscess formation

   -Granulomas

   -Draining sinuses
	Treatment: surgical debridement and long term chemotherapeutic agents eg. Nystatin (topical) or miconazole


	


