BACTERIA

	Family, Species
	Morphology/Labs
	Mechanism of Disease/Virulence
	Clinical Findings
	Treatment
	Resistance
	Miscellaneous



	Staphylococcus
	Gram Pos Cocci, Clusters

Catalase Pos
	Skin, mucous membranes - Person-to-person by contact


	Pyogenic


	
	
	

	S. Aureus
	Coagulase Pos

Facultative Anaerobe


	( toxin (forms heptameric cylinder pore – active ag. Platelets, macrophages, and tissue cells), 

( toxin (active ag. Sphingomyelin in cell membranes),

Leukocidin (alters membrane permeability),

Enterotoxins A-E (released in food, not destroyed by cooking),

TSST-1 (superantigen to nonspecifically stimulate T cells and cause major cytokine release),

Exfoliative toxins (cleaves stratum granulosum at the desmosome),

lipase, 

protein A (binds IgG Fc and prevents opsonization), antiphagocytic capsule
	Normal skin flora

Necrotizing Infl. From leukocidins

Infections involving skin and invasive disease,

Nosocomial infections (wash hands!),

Food poisoning

Scalded-skin syndrome, TSS
	
	Beta lactamase resistant (penicillinase)


	Phage typing due to indiscriminate Ig binding by protein A

	S. Epidermis

S. Saprophyticus (UTI)


	Coagulase Neg
	Extracellular slime that prevents entry of phagocytes and host factors
	
	
	
	#1 cause of nosocomial bacteremia – use of foreign materials

	Streptococcus
	Gram (+)

Cocci in chains

Non motile, non spore forming

Fastidious facultative anaerobes

Fermentative

Catalase negative
	
	
	
	
	

	S. Pneumoniae
	Lancelet shaped

( hemolytic

inhibits optochin


	Polysaccharide capsule (inhibits phagocytosis, but activates complement)
Pneumococcal surface protein, pneumolysin, (-hemolysin, autolysin
	Normal flora in many individuals

Pneumonia (fever, cough, purulent sputum), often lobar and often secondary to viral respiratory infections (elderly/immunocompromised most susceptible)

Most damage due to toxins


	Vaccine (based on capsule)

	Common resistance to penicillins and cephalosporins


	

	S. Pyrogenes (group A)
	( hemolytic
	Capsules of hyaluronic acid (inhibit phagocytosis)
M-proteins (antigenic, but inhibits C3b)

Lipoteichoic acid (attachment)

Protein F (adhesin, binds fibronectin)

Cell-bound peptidase (inhibit C5a and neutrophil chemotaxis)

Hemolysins O and S
Pyrogenic exotoxin (scarlet fever)

Endonucleases, hyaluronidase, streptokinase (spreading factors)
	Pharyngitis (grey-white exudates in throat, infection may spread)
Skin infections

Necrotizing faciitis (deep tissue, “flesh eating”)
Puerperal sepsis

Scarlet fever (pyrogenic toxin)

TSS

Rheumatic fever (10-14 d after pharyngeal infection, cardiac/joint/CNS damage)

Glomerulonephritis (cross-reactive Ab)
	
	
	

	S. Viridans
	( hemolytic
	
	Normal throat flora
Endocarditis

Liver abscess

Dental caries
	
	
	

	S. agalactiae
	Group B
	Capsule (inhibits phagocytosis and complement)
CAMP factor (a hemolysin)
	Normal vaginal flora
Neonatal sepsis/meningitis (infection during vaginal delivery) 
Immunosuppressed sepsis/meningitis
	
	
	

	Enterococci

(Group D Strep)
	Gram Pos Cocci, 
	
	Normal bowel flora
Gall bladder dz, abdominal abscess, urinary tract infection


	
	Developing resistance
	


	Listeria monocytogenes
	Gram (+) bacilli

Grows at 4(C

( hemolysis

Catalase positive

Tumbling motility

CAMP factor positive

Ferments glucose
	Survives and divides within phagocytes

Internalin (inhibits phagocytosis)

Listeriolysin O (phagosome escape)
Induces actin polymerization for intracellular propulsion
	Bacteremia and meningitis in newborns and elderly/immunosuppressed (usually contaminated food)

Placental infection causes illness in 3rd trimester
In utero infection can be due to granulomatosis infantisepticum
	1(: Ampicillin
2(: trimethoprim sulfamethoxazole


	
	

	Bacillus anthracis
	Gram (+) bacilli
Aerobic

Spore forming

Inhabits soil
	Polysaccharide capsule
Protective antigen

Edema factor (alters membrane perm.)

Lethal factor (induces TNF(, IL-1()
	Anthrax
Cutaneous (puritic papule, black scab)
Inhalation (flu-like sx, hemorrhagic mediastinitis, fatal)

GI (undercooked meat)
	Penicillin
Doxycycline

Ciprofloxacin

Vaccine
	
	

	Bacillus cereus
	Gram (+) bacilli

Aerobic

Spore forming

Inhabits soil
( hemolytic
	
	Bacteremia, endocarditis, wound infections, eye disease, food poisoning
	Food poisoning is self limited
Vancomycin, clindamycin
	Broad spectrum (-lactamase
	

	Corynebacterium sp.
	Gram (+) bacilli

Aerobic
Non-spore forming

Irregular shape

Catalase positive


	
	Normal skin/mucous membrane flora
	
	
	May be hard to classify presence as a true infection 

	Corynebacterium diphtheriae


	See Corynebacterium sp.
Black colonies on cysteine tellurite  or Tinsdale media
	A-B exotoxin (myocarditis, neurologic toxicity)
	Human reservoir only
Noninvasive pathogen 

Respiratory transmission, pharyngeal infection most common

Cutaneous infection (not toxigenic)


	Patient isolation

Antitoxin

Penicillin/erythromycin

Vaccine
	
	

	Clostridium sp.
	Gram (+) bacilli
Anaerobic

Spore forming

Motile

Catalase negative
	SEE NOTES FOR SPECIES DETAILS
	Normal GI and soil flora
	
	
	


	Enterobacteriaceae
	Gram (-) bacilli

Facultative anaerobes

Glucose fermentation

Nitrate reduction

No oxidase

Most are motile
	Flagellar Ags (H) - antigenic

Capsular Ags (K) – not antigenic
Somatic Ags (O) - antigenic

Endotoxin, rapid generation times
	Normal GI flora
	
	
	

	E. Coli
	Lactose fermenter
	Type I fimbriae

P pili (adherence to urinary tract receptor globobiase)
Endotoxin
Hemolysin (Ca2+ pore)
K1 capsular polysaccharide with sialic acid component for neonatal meningitis and sepsis
	Primary cause of UTI (ascending urethritis, cystitis, pyelonephritis)

Neonatal meningitis and sepsis (2nd most common behind Group B Strep)
	
	
	See enteric diseases below

	Klebsiella pneumoniae
	Lactose fermenter 
	Capsule, endotoxin
	Primary cause of entero. pneumonia (Immunocompromised pts.)

UTI
	
	
	

	Proteus
	Non LF
	
	UTI
	
	
	

	E. agglomerans
	
	
	Wound infections
	
	
	

	Pseudomonas aeruginosa
	Non fermentative
Oxidase Pos

Strict Aerobe
	Exopolysaccharide (adherence)
Phospholipases (hemolytic)
Proteases (tissue invasion)

Lipase

Exotoxin A

Exoenzyme S

Siderophore

Endotoxin (LPS)
	Normal soil, water, plant, human flora

Infection due to contaminated fluid or equipment
Many dz (see p. 4 Lec 23)


	(-lactamase
Inactivates aminoglycosides
	
	Nosocomial agents, opportunistic 

	Stenotrophomonas maltophilia
	Gram (-) bacilli

Nonfermentative

Oxidase negative
	
	
	
	Resistant to aminoglycosides, Blactams, and most quinolonges.

Use Co-Tri and Ticarcillin-clavulanate
	

	Burkholderia cepacia
	Gram (-) bacilli

Nonfermentative
	
	Opportunistic nosocomial pathogen in cystic fibrosis
	
	Aminoglycoside and quinolone resistant
	

	Acinebacter sp.
	Gram (-) coccobacilli

Non motile

Oxidase negative
	
	Opportunistic pathogen
	
	
	

	Bacteroides fragilis

Bacteroides sp.

Prevotella sp.

Porphyromonas sp.

Fusobacterium sp.


	Gram (-) bacilli

Anaerobic
	Capsule (1,3)
Pili and fimbriae (1,4)

Succinic acid, hydrolytic enzymes, superoxide dismutase (many)
	Brain abscess (2,3,5)

Odontogenic infection & chronic sinusitis (3,5)

Pneumonia & lung abscess (3,5)

Intra-abdominal infections (1)

Female genital tract infection
Skin infection (1)
	
	
	


	Enterotoxigenic E. coli (ETEC) or Vibrio cholerae
Enterohemorrhagic E. coli (EHEC)
	
	Fimbria (adherent, not invasive)
Cholera toxin and heat-labile toxin (( cAMP ( ( NaCl absorption)

Heat-stable enterotoxin (( cGMP ( ( NaCl absorption)

Shiga-like toxin

Shiga-like toxins

O157:H7 most common serogroup


	Fecal-oral transmission

Secretory diarrhea
Diarrhea

Hemolytic uremic syndrome
	Oral Rehydration Therapy (ORS)
Vaccine for both
Antimicrobials are contraindicated (stimulates more toxin production)
	
	

	Shigella
	
	Invasive – diffuses laterally and kills cells.

Shiga toxin
	Fecal-oral transmission

Bloody diarrhea
Inflammatory and marked colon disruption
	Antimicrobials
Vaccine
	
	

	Campylobacter jejuni/coli
	Microaerophilic
	LT and ST-like enterotoxins
	Fecal-oral transmission

Invasive diarrhea
	Erythromycin
Fluoroquinolones

Vaccine
	
	Disease of food processing – most common cause in US


	Haemophilus influenza
	Gram (-) coccobacilli

Obligate parasites

Facultative anaerobes

Fastidious (chocolate agar, XV factors)
Fermentative

Oxidase pos

Catalase pos
	Polysaccharide capsule (if pathogenic)

Fimbriae

IgA protease

Endotoxin

Outer membrane proteins

Cilostatic glycopeptide (colonization)
	Normal respiratory flora

Nasopharynx penetration ( blood ( CNS ( meningitis
	3rd gen cephalosporin (invasive)

amox/clav or trimeth/sulfameth (non invasive)

Hib vaccine
	(-lactamase
	

	Bordetella pertussis
	Gram (-) coccobacilli
Strict aerobe

Fastidious (Regan Lowe)
	Fimbriae
Hemagglutinin

Pertactin (adherence)

Tracheal colonization factor

Pertussis toxin (AB toxin, ADP-ribosylating)

Adenylate cyclase toxin

Tracheal cytotoxin

Dermonecrotic toxin

LPS
	Respiratory droplet transmission
Adherence ( local damage ( host defense disruption ( systemic dz
Incubation (1-3 wk) ( catarrhal (flu-like) ( paroxysmal (whooping cough) ( convalescence or complications
	Dx nasopharyngeal swab

Erythromycin

Vaccine (DPT)
	
	

	Helicobacter pylori
	Gram (-) bacilli

Motile

Urease pos

Oxidase pos

Catalase pos

Chocolate agar

Microaerophilic
	Urease (counter HCl)
	Colonizes stomach, noninvasive

Gastritis, peptic ulcers, or MALT lymphomas
	Dx urease in gastric biopsy or urea breath test

Multiple antibiotics


	Is a problem
	

	Legionella sp.

Legionella pneumophila
	Gram (-) bacilli
L-Cys dependent

Weak oxidase neg

Catalase pos
	Pili
D.o.t. and M( infectivity potentiator proteins (prevent phagosome fusion)
	Naturally aquatic, colonizes water distribution systems

Respiratory adherence ( phagocytosis ( intracellular replication

Pontiac fever (self-limited)

Leigionella pneumonia

Legionnaire’s dz (see p. 10 for sx)


	Dx culture or urinary Ag or PCR
Macrolides or quinolones 10-14 d


	
	


	Chylamdia trachomatis

	Obligate intracellular organism
	
	Trachoma, oculogenital infection, lymphogranuloma venereum

Epididymitis

Cervicitis (mucopurulent), salpingitis, pelvic inflammatory disease
Neonatal conjunctivitis
All similar to gonorrhoeae

Highest incidence in 15-24 yo
	Dx culture and negative for gonorrhoeae

Single dose azithromycin or 1 wk doxycycline
	
	

	Neisseria gonorrhoea
	Intracellular gram (-) diplococci
	
	Killed by complement or opsonization
Acute inflammation (purulent exudates, possible abscess)

See chylamdia
	
	
	

	Treponema pallidum
(Syphillis)
	Spirochete
	Few surface proteins
Lipoprotein (stimulate M()
	Quick invasion ( inflammation ( Ab’s cross-react with cardiolipin ( endarteritis and ischemia
1(: chancre at inoculation site
2(: rash, condyloma lata (papulosquamous reuptions), mucous patches (tongue), lymphadenitis

3(: aortitis (infl. of vaso vasorum), neurosyphilis (infl. of dorsal root ganglia), gumma
	
	
	

	Herpes simplex virus 1 and 2
	
	
	See Herpes outline
	
	
	


	Clostridium tetani (tetanus)
	Gram (+) bacilli
Anaerobic

Terminal spores


	Tetanus toxin (AB toxin, blocks GABA inhibitory neurons, spastic paralysis)
	Normal gut and soil flora
Toxemia
	Vaccine
	
	

	Clostridium botulinum (botulism)
	Gram (+) bacilli
Anaerobic

Spores
	Botulinum toxin (AB toxin, blocks ACh neuromuscular junctions, flaccid paralysis)
	Normal soil flora
Canned food contamination
	Penicillin or metranidazole
	
	

	Clostridium perfringes
	Anaerobic
	( toxin (PLC that kills muscle cells and hemolyses)
	Normal soil and fecal flora

Gas gangrene (extremely fast and deadly)
Typhilitis

Food poisoning

Pigbel (New Guinea)
	Surgical removal of necrosis and penicillin or clindamycin
	
	

	Clostridium difficile
	Anaerobic
	Two AB toxins (kills colon and endothelial cells 
	Usually nosocomial
Pseudo-membranous colitis (dead colon epithelium covered with fibrinous exudate)
	Metranidazole
	If resistant, treat with vancomycin
	

	Bacteroides fragilis
	Gram (-) bacilli

Anaerobic
	Capsule
Activates clotting, lyses heparin
	Below belt abscess (appendix, perirectal, liver)
	Drainage and metranidazole or clindamycin
	Penicillin
	

	Prevotella
	Gram (-) bacilli

Anaerobic
	
	Above belt abscess (dental, neck, empyema)
	Drainage and metranidazole or clindamycin
	Penicillin
	


	Mycobacterium leprae
	
	
	Leprosy (tuberculoid strong immune response vs. lepromatous weak response), affects cooler parts of body

Transmission by nasal discharge contact
	
	
	

	Mycobacterium tuberculosis
	Acid fast bacilli

Obligate aerobe

Very slow cx growth
	
	Transmission by airborne droplet nuclei

1( TB: Gohn focus followed by Simon foci in upper lung, granulomas, 90% resolve

2( TB: cavitation, 10% risk reactivation

TB can spread with various pathologies (see slides): bronchopneumonia, empyema, milliary, etc.

Often extrapulmonary in AIDS
	Directly observed therapy, multiple drugs (see anti-mycobacterial drug lecture)
Isoniazid

Rifampin

Pyrazinamide

Ethambutol
	Big problem
	

	Mycobacteria other than tuberculosis (MOTT)
	
	
	Acquired from normal environmental flora

M. avium, M. intracellulare, M. kansasii often seen in AIDS
	
	
	

	Mycobacterium bovis
	
	
	Source for BCG attenuated vaccine
	
	
	

	Nocardia
	Acetinomycelate

Acid fast bacilli

Filamentous, branched, beaded

Cx faster than TB

Shorter mycolates than TB
	
	Normal soil flora, acquired by inhalation from environment

Causes cavitary and granulomatous lung dz indistinguishable from TB

Cell-mediated immune response

Often seen in immunocompromised
	Species-dependent
	
	


	Borrelia burgdorferi
	Spiral shaped
Twisting motility

Tick-borne
	OspA (tick midgut attachment)
OspC (tick salivary gland invasion)

Dbp (invasion of tissue)
	Tick/mammal cycle (new ticks not infected)
Epi: 3 clusters (mid-Atlantic, upper Midwest, SF Bay area), May-July
Early localized infection: erythema migrans (“target rash”)

Early disseminated infection: various neuropathies (see notes)

Late infection: arthritis, encephalopathy


	Uncomplicated: doxycycline, amoxicillin
Cardiac or CNS spread: ceftriaxone
	
	

	Rickettsia
	Obligate intracellular

Tick-borne
	
	Rocky Mountain spotted fever (vasculitis, petechial rash) 

Epi: South Atlantic (esp. NC)

Can cause fatal interstitial pneumotitis/pulmonary edema and meningoencephalitis/cerebral edema


	Dx skin biopsy and direct Ag detection

Doxycycline
	
	

	Ehrlicia chaffeensis
	Obligate intracellular (infects M()

Tick-borne
	
	Human monocytic ehrlichiosis

Flu-like sx

Epi: SE US, May-Sept
	Doxycycline
	
	

	Anaplasma phagocytophila
	Obligate intracellular (infects granulocytes)

Tick-borne
	
	Human granulocytic ehrlichiosis (also caused by Ehrlichia ewingii)

Epi: same dist as Lyme dz, June-Nov


	Doxycycline
	
	

	Babesiosis sp.
	Protozoan
	
	Babesiosis (undifferentiated malaria-like febrile sx)

Infects RBCs

Cotransmission with Lyme dz and HGE
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