	BUG NAME
	MANIFESTATIONS
	IDENTIFYING PROPERTIES
	TYPING/CULTURE/TESTS
	VIRULENCE FACTORS
	IMMUNITY/VACCINE/TX

	Staphylococcus aureus

non-motile, non-sporeforming

↑ susceptibility from trauma, burns, DM, cirrhosis, immunocompromised
	SUPPURATION (pus forming; irreversible tissue damage); Furuncle, Carbuncle 

Food Poisoning (N/V/D toxemia w/in hours)

Staph Scalded Skin Syndrome/Ritter’s
Toxic Shock Synd (hTN, fever, rash)

Bacteremia

Osteo​myelitis (#1 in kids)

Respiratory but NO tonsillopharyngitis
Endocarditis, Meningitis, Pus Arthritis
	gram(+) cocci in clusters
golden yellow

Catalase(+) [facultative anaerobes – all staphs]

Coagulase(+)
Mannitol fermenting 

(-hemolytic (clear, complete RBC lysis)

very hardy
	Hot-Cold Rxn: (-toxin key

BAP growth

Catalase test (add H2O2 - bubbles)

Serological typing difficult; phage type instead – suspensions of phage in 5 host ranges and place drop of suspensions on plates seeded with S. aureus – clear zone lysis is key
	Coagulase (staphylokinase, hyaluronidase, DNase)

Hemolysins (clear)

(-toxin – lyses smooth muscle cells

Leukocidian (Panton-Valentine) – kill WBC’s

Enterotoxins (A-E) – food poisoning, B is worst

Exfoliatin – heat stable/acid labile; SSSS/Ritter’s

TSS-Toxin 1 (superantigen)

Protein A - antiphagocytic, reacts with Fc part of IgG

Capsule - antiphagocytic

Lipases - resist anti-bacterial lipids on skin
	Natural immunity but only against specific antigen

Penicil​linase producing strains are resistance

MRSA – use Vancomycin, Ciprofloxacin

	Staphylococcus saprophyticus
	UTI’s - #2 to E. coli for young sexually active females.
	Coagulase (-)
Non-Mannitol ferment​ing
	
	
	

	Staphylococcus epidermidis
	CNS shunt infections in hydrocephalus

Catheter infections – UTI’s

SBEndocarditis from Prosthetic heart valves
	chalky white

Coagulase (-)
Non-Mannitol ferment​ing
	
	Surface Glycocalyx – SLIME layer - adhesion


	

	Streptococcus pyogenes (Group A, (-hemolytic)
	SUPPURATIVE:

Scarlet Fever, Impetigo, Erysi​pela, Bacteremia

Pharyngitis (#1 in kids), Otitis media, Childbirth fever, Necrotizing fasciitis

NON-SUPPURATIVE:

Rheumatic Fever– any type causes; sx 3 wk after pharyngitis - carditis, arthritis, chorea, abn EKG [little immunity since no main type]

Acute Glomerulo​nephritis (AGN) – type 12 is worst; sx 1 wk after infection - hematuria, HTN, edema [immunity to main type]
	gram(+) cocci in chains of 4 to 8

Bacitracin-Sensitive [all other streps are resistant]

Catalase (-): [all streps]

(-hemolytic (clear, complete RBC lysis)
	BAP hemolysis 

Bacitracin test – no growth (all other streps grow)

ASO-Test identifies Strepto​lysin-O

 
	Capsular hyaluronic acid – antiphagocytic (N-acetyl glucosamine & glucuronic acid) – non-immunogenic

M-Protein – antiphagocytic, cell wall antigen; immuno​genic, protective Ab formed; 60 types

Lipoteichoic acids – adherence to buccal cells of URT

Erythrogenic Toxin - Scarlet Fever (scarlatina rash)

Streptolysin O – hemolytic (air unstable); Ab formed Streptolysin S – hemolytic (air stable); no Ab formed

Streptokinase – lyses human blood clots; Ab formed

Hyaluronidase – spreading factor, destroys CT; degrades hyaluronic acid capsule as well
	Immunity:  anti-M Ab; can’t do it against 60 types; AGN is specific so can get immune, RF is not so can’t

Penicillin is treat​ment of choice;

Small dose prophylaxis for RF, and to eradicate families of patients with AGN

	Streptococcus agalactiae (Group B)

7 serotypes – Ia, Ib, Ic, II, III, IV, and V (immunogenic protective Ab formed)

60% of infections are from serotypes III
	NEO​NA​TAL MENINGITIS/SEPSIS (#1 cause up to 3 months); high colonization rates in newborns

Early onset (w/in 7 days post partook) – any serotype ( sepsis, lung probs, meningitis

Late onset (1 week – 1 month post partum) – serotype III ( Meningitis
	gram(+) diplococci

Bacitracin-Resistant
weakly (-hemolytic (small clear, complete RBC lysis)

(+) CAMP
	(+) CAMP Test: Mix with Staph aureus and it gives Crescent Hemo​lysis
Bacitracin test –growth

	Type-III capsular antigen - meningitis


	

	Viridans Streptococci
((-hemolytic)
	PERIODONTAL DISEASE – always present but minor trauma > into blood (F- prevents)

Subacute Bacterial Endocarditis (#1 cause; attack if damaged from RF or congenital HD; careful if tooth extracted or tonsillectomy)
	gram(+) cocci

(-hemolytic (green color, incomplete lysis)

Optochin-Resistant

Bile insoluble
	Optochin Disk Test - Grows in the presence of optochin

Bile solubility test - insoluble


	
	Penicillin resistant; very hard to tx

	Streptococcus pneumoniae (Pneumo​coccus)

Normal flora in URT, but problem if viral infections, anesthesia, drugs, EtOH, trauma allows passage to

LRT (and defenses can’t protect)
	PNEUMONIA

Rusty Sputum

Sudden onset, with res​olution by crisis

Pericarditis, Empyema, Pleurisy

Bacteremia

Otitis Media in infants
	gram(+) diplococci, Lancet-Shaped

(-hemolytic (green color, incomplete lysis)

Optochin-Sensitive

Bile soluble
	Optochin Disk Test - No Growth 

Bile solubility test - soluble

Quellung Rxn – add Ab and it binds capsular antigen to make inactive Gel
Gram stain and culture sputum (significant only if ( WBC’s and sick)

E Test for Penicillin and Cephalosporin resistance
	Thick Capsule - 80 serological types; antiphagocytic, bigger IS better, type 3 is largest

Only Smooth (S) or encapsulated strains are pathogenic

Autolytic Bile Salt surface agents – change from gram(+) to gram(-) after exponential growth phase

Pneumolysin-O released upon autolysis: cytotoxin and anti-PMN
	Immunity – active/passive is good against specific capsular antigen after 5-6 days; Recurrences are new types

PneumoVax Vac​cine - most virulent serotypes included; not good for kids

Conjugate vaccines for kids

Amoxicillin for acute otitis media

Penicillin is still effective tx

	Non-Enterococcal 

(Group D Strep)
	UTI’s
	gram (+) cocci

(, (, (-hemolytic (variable lysis)

6.5% NaCl – Non-Resistant
Penicillin-Resistant
	Bile esculin test - growth

6.5% NaCl – no growth
	
	

	Enterococcus faecalis
(Group D Strep)
	Complication of chole​cystitis

GI obstruction ( bacteremia, endocarditis
	gram (+) cocci

(-hemolytic (NO lysis)

6.5% NaCl - Resistant

Penicillin-Resistant
	Bile esculin test - growth

6.5% NaCl – growth

	Lipoteichoic Acid: Lots of lipid leads to gram-variable ap​pearance.
	Penicillin-Binding Proteins: Strong Penicillin resistance

	Corynebacterium diph​theriae

animals resistant since cells don’t bind toxin
	DIPHTHERIA:

Pseudomembranous Necrosis of throat (suffocation possible)

URT infection, Bull neck

Systemic Toxemia: goes to heart, nerves, kid​ney
	gram (+) rods, slender, club-shaped

non-sporeforming

Patterned arrangement like Chinese letters

Ernst-Babes Bodies found on methylene blue stain
	Blood-Tellurite Agar spe​cific for Diphtheria – sample psuedomembrane
	Tox-gene is ( phage mediated and regulated by genome. Only activated by absence of iron. Environmental conditions inside trachea trigger synthesis of toxin

Diphtheria Toxin – (carried on temperate phage; must be lysogenized by (-phage to make toxin; heat labile, ribosylation of EF-2 to stop protein synthesis and kill cell
	Immunity – acquired antitoxic

DPT Vaccine - inacti​vated toxoid last several years

Horse anti-toxin if have disease, but not if toxin already inside cells (watch SS); NOT antibiotics alone

	Bacillus anthracis

	ANTHRAX: Zoonotic, cattle

Cutaneous (malig​nant pustule, most common; can lead to fatal Septicemia)

Inhalation (woolsorter’s, hemorrhagic mediastinitis and death)
	gram(+) rod, large, single or short-chains

best growth is aerobic, but can anaerobically

aerobic sporeforming (in unfavorable conditions, very resistant to heat and disinfectants; not in living animals)

non-motile
	Medusa’s Head Colonies under hand lens
	Pro​tein D-Glutamic Acid Capsule (only non-carbo one) – antiphagocytic; Ab formed

Anthrax Exotoxin: Protective Antigen, Edema Factor, Lethal Factor; Ab formed
	Immunity – second attacks rare

Vaccine: at-risk people get mul​tiple shots; killed bacilli NOT effective

Cutaneous – Penicillin / Tetracycline

Inhalation - Ciprofloxacin

	Bacillus cereus

	FOOD POISONING – (frequently MISSED)

4 hour incubation – severe N/V

20 hour incubation – diarrhea/abdmn cramping

​Opportunistic noso​comial foreign body infections in immunocompromised
	gram(+)rod, large, single or short-chains
motile

sporeforming (survive cooking to cause food poison)
	
	Emetic Toxin - (early vom​it​ing)

Diarrheal Toxin - (late diar​rhea)
	(-Lactamase Penicillin-Resistant

Clindymycin, Erythromycin

	Listeria monocytogenes

Enters GI tract via dairy products
	LISTERIOSIS (neonate and placenta)
Genital tract infection of gravid female who is asymptomatic ( 1) Granulomatous infantseptica (early – w/in 2 days of birth; abortions and stillbirths); 2) meningitis (late – 5 days after birth)

Flu-like - normal adult; Bacteremia, meningitis, endocarditis - immunocompromised
	gram (+) coccobacilli, small, short chains (3-5)

Peritrichous flagella – active motility at 20-37oC

Facultative Intracellular Parasite of M(
(-hemolytic
	BAP - Small colonies, narrow zone of (-hemolysis
Cold enrichment technique - Grows as cold as 4oC

PMN leukocytosis w/ microabcess formation
	Listeriolysin-O: Cytotoxic, hemolytic; inhibits M( mediated antigen processing

Endotoxin – produced intracellularly after phagocytized by M( 
	Penicillin G for tx 

(NOT Cephalosporin since poor penetration of meninges)

For high-risk patients Penicillin and an Aminoglycoside at first

Prognosis poor in newborn

	Vibrio cholerae
(Enteric pathogen)

Classical (serogroup O:1)
El Tor (hemolytic, ( virulence)

No animal reservoirs, fecal-oral transmission (most waterborne)
	CHOLERA - Profuse NON-INVASIVE rice-watery diarrhea
Non-destructive, no problems after cured

Proximal small bowel infection, attached to brush border epithelia

Dehydration, demineralization, and acidosis

Pandemic w/ no persistent carriers

Eating raw shell-fish
	gram(-) rod, comma-shaped with long flagellum

very motile

non-lactose ferment​ing (produces acid but NO gas)

Not Grow in 8% NaCl

High Innoculum organisms
	Grows at very high pH - Transport medium contains pH > 8 to suppress other flora

Classical via serology for O:1 Sero​type and Tox-gene
Cholera El Tor via hemolysis
	ToxS (sensory) – detects enviro. stimuli and adds P to ToxR

ToxR (regulatory) – activates transcription of cholera toxin gene and pili
Cholera Enterotoxin (exotoxin) - AB-toxin [A-toxin, B-choleragenoid], binds to Gs-subunit, locking it on, leading ( camp ( (( Cl- and HCO3- from tissue to lumen, blocks Na+ Cl- absorption into cells, and (( fluid secretion into lumen

Polar flagellum
	IV/oral rehydration therapy

Tetracycline tx

Live attenuated Vaccines:

Texas Star – ctxA-/ctxB+ Not good since only 1 BP change or deletion ( wild type reappears

CVD103-HGR – deletion in ctxA- and insertion of Hgr in hylA, for traveler’s diarrhea

Peru-15/Bengal-15- in ctxA- totally gone, mutation in recA-

	Vibrio parahaemolytic​us
(Enteric pathogen)
	GASTROENTERITIS - INVASIVE self-limiting watery diarrhea or Shigella-like dysentery; Ingesting Raw Shellfish

Colonic mucosal ulceration
	gram(-) rod

Halophilic (Grows in 8% NaCl)
	Salty selective medium


	
	Not usually treated

	Escherichia coli

ENTEROTOXIGENIC (ETEC)

(Enterobact​eriaceae)

not intestinal flora E. coli
	ETEC - Watery Diar​rhea (no RBC/WBC)

Proximal small bowel infection, attached to brush border epithelia

Adults – nuisance – N/V/D

Infants – serious due to fluid imbalance
	gram(-) rod

Lactose-ferment​ing (produces acid/gas)

Motile

High Innoculum organisms (all E. coli)

High antigenic diversity (all E. coli have O, H, K)
	Selective Medium: Inhibits Gram (+) strains and contains lactose
	Pili/Fimbriae – attachment

PLASMID mediated (LT, ST [on Tn1681], or both)

Heat Labile enterotoxin (LT) - ( cAMP like Choler toxin ( ( fluid secretion into SI lumen (mild)

Heat Stable enterotoxin (ST) - ( cGMP to prevent water from coming back in
	Oral rehydration therapy

Pepto-Bismol prophylaxis

Ciprofloxacin decrease length of sx

	Escherichia coli ENTEROPATHOGENIC (EPEC)
	EPEC - Infant predilection, esp. bottle-fed in developing countries - Traveler’s Di​arrhea Watery Diar​rhea (no RBC/WBC)
Proximal SI infection, attached to enterocytes
	
	
	PLASMID mediated Pili/Fimbriae – attachment

Cytotoxic
	

	Escherichia coli ENTEROINVASIVE

(EIEC)
	EIEC - INVASIVE Shigella-like dysentery

(RBC and WBC)

Colonic mucosal ulceration; Very rare
	
	
	
	

	Escherichia coli
ENTEROHEMORRHAGIC

(EHEC or VTEC)
	EHEC/VTEC – Hemorrhagic colitis (RBC - no WBC)

Hemolytic Ure​mic Syndrome (HUS) –  (anemia, thrombocytopenia, and uremia -  high mortality in children
	E. coli 0157:H7 (carried by cattle and other farm animals)

Non-sorbitol fermenting
	Serotype and inoculate Vero cells killed by VT
	Verotoxin  (VT)- Shigella-like cytotoxin attacking the colon

Hemolysin

Cytotoxic
	Antibiotics NO good

Supportive care and dialysis

	Escherichia coli
(Enterobact​eriaceae)
	UTI’s (#1 bacterial cause and Nosocomial)

Cystitis, Pyelonephritis
	gram(-) rod

Lactose ferment​ing (COLIFORM - produces acid/gas)

motile
	Kids – need catheter specimen
	
	Ciprofloxacin

	Shigella species

S. dysenteriae

S. flexneri (#2)

S. sonnei (most common)

S. boydii

(Enterobact​eriaceae)
	DYSENTERY - ulcer​ative colitis (RBC and WBC) [w/in 48 hrs – SI diarrhea]

(#2 bacterial D)

N/V/BD, abd cramps, fever (systemic only if debilitated)

Food/water communicable; fecal-oral

very low infective dose (resists stomach acids)

Rare except institutionally

Humans/primates only
	gram(-) rod

non-motile

Non-Lactose ferment​ing

Glucose fermenting (produces acid but NO gas)

Non H2S producing

Low Innoculum organisms

Facultative intracellular parasite of M(
	Special transport medium required.  Shigella is killed by the organic acid byproducts of normal flora.
	Ipa gene – PLASMID – invasion

ICS gene – CHROMOSOME – intracellular spread and toxin release

Vacuole survival – attach to host, reorganize host cell actins, ingested into vacuole, into colon, vacuole lysis, bacterial multiplication and spread ( (( PMN inflammatory response; more actin rearrangement and spreading

Shiga exotoxin (most by S. dysenteriae only) – cytotoxic, neurotoxic, and enterotoxic, AB toxin, A1 inactivates 60s ribosomal subunit, blocked protein synthesis ( cell death

O Antigen - Outer membrane LPS
	Must treat with anti​biotics

Ampicillin/Bactrim

Replace fluid and electrolytes

	Salmonella enterica

serotype typhimurium
(Enterobact​eriaceae)

ingestion of contaminated food/water; human carriers excrete Salmonella in urine/feces after recovery
	GASTROENTERITIS – (food poisoning after 8-24 hour incubation) (#1 bacterial D)

Bloody diarrhea, N, fever, abd pain

Systemic penetration of distal ileum or colon

Zoonotic (wild, domestic, eggs)

Large infective dose needed

Few children ( bacteremia​
	gram(-) rod

motile

Non-Lactose ferment​ing (all Salmonella species)
Glucose fermenting (produces acid and gas -all Salmonella species)

H2S producing (all Salmonella species)

High antigenic diversity

High Innoculum organisms

Facultative intracellular parasite of M(
	
	H antigen - Flagellum

O Antigen - Outer membrane LPS

K Antigen - Capsule

Vacuole survival – attach to colonic brush border epithelia of host, reorganize host cell actins, ingested into vacuole and divides, into colon, vacuole lysis ( (( PMN inflammatory response

CHROMOSOME – invasion
	No antibiotics unless bacteremia and young

	Salmonella typhi
(Enterobact​eriaceae)

ingestion of contaminated food/water
	TYPHOID ENTERIC FEVER – (after 1-2 week incubation)

NEUTROPENIA, BRADY, FEVER SPIKE

Systemic penetration of distal ileum or colon

Constipation, chills, D, abd pain, cough, hepatosplenomegaly, hemorrhage, Peyer’s patches ulceration

Localized infections – bone, mesenteric nodes, biliary tract, spleen

Intestinal receding via bile ( D

Rose-spot rashes
Organisms go from SI ( RES ( liver ( bile ducts ( back to SI
	Facultative intracellular parasite of M(
	Isolate from blood, feces, pus, urine
	Vi Capsular Antigen: Anti​phagocytic, serum-resistant – attach to colonic brush border epithelia of host, reorganize host cell actins, ingested into vacuole, into colon, M( ingests and carry to mesenteric lymph nodes, into bloodstream, into more M(, multiply, repeat

CHROMOSOME – invasion
	Better sanitation

Replace lost fluids/electrolytes

Ampicillin
Typhoid Vaccines - For travelers

oral – live attenuated Ty 21a (via unidentified mutations)

543Ty (aroA-/purA+) (via metabolism gene disruption-not work)

445Ty ( via regulator gene disruption phoQ–sensor/phoP-regulator – safe)

subcu - Heat phenol activated 

IM - Capsular polysaccharide (Vi antigen) 

	Salmonella choleraesuisa
(Enterobact​eriaceae)
	SEPTICEMIA – like ENTERIC FEVER w/out localized infection of intestinal tissue
	Facultative intracellular parasite of M(
	
	
	

	Campylobacter jejuni
(Enteric pathogen)

indigenous flora of bird and mammal intestinal and reproductive tract
	INVASIVE GASTRO​ENTERITIS

Distal small bowel or colonic ulceration, inflammation, and abcess

N/D (watery/bloody), fever, abd pain

Bacteremia (rare)
	gram(-) rod, curved

Microaerophilic (best growth @ 5% O2)

motile
	Incubation Temp – 42oC in 5% O2  

Isolate from feces on special selective medium with antibiotics to inhibit other organisms
	Enterotoxin – E. coli like Heat-labile (LT) or Cholera toxin ( cAMP

Cytotoxin

Flagellum
	Erythromycin

	Helicobacter pylori
(Enterobact​eriaceae)
	PEPTIC ULCER DISEASE 

CHRONIC GASTRITIS 

Penetrates gastric mucosa then adheres
	gram(-) rod, curved

Microaerophilic
motile

Urease (+) [ferment to produce increased urine pH]
	Urea Test

	Urease – allows survival in acidic stomach via ammonia production which depletes gastric mucosa to expose epithelia to stomach acids
Flagellum 
	Metronidazole and Amoxicillin or Tetracycline plus Pepto-Bismol as a stomach coating

	Yersinia enterocolitica
(Enterobact​eriaceae)
	INVASIVE GASTRO​ENTERITIS

Like Campylobacter Jejuni; zoonotic (contaminated pork)
	gram(-) rod, tiny

Facultative anaeobe
	Cold Enrichment to culture
	Flagellum
	

	Klebsiella pneu​moniae

(Enterobact​eriaceae)
	PNEUMONIA – in immunocompromised
	gram(-) rod; Non-motile

Lactose-ferment​ing (produces acid/gas)
	Selective Medium
	Thick Capsule
	

	Enterobacter species

(Enterobact​eriaceae)
	
	gram(-) rod; Motile

Lactose-ferment​ing
	
	
	

	Proteus mirabilis

(Enterobact​eriaceae)
	
	gram(-) rod; Non-Lactose-ferment​ing [Non-coliform] 

Urease (+) [ferment to produce increased urine pH]H
	
	
	

	Proteus vulgaris

(Enterobact​eriaceae)
	
	gram(-) rod; Non-Lactose-ferment​ing

Urease (+)H
	
	
	

	Morganella morganii

(Enterobact​eriaceae)
	
	gram(-) rod; Non-Lactose-ferment​ing

Urease (+)H
	
	
	

	Providencia rettgeri

(Enterobact​eriaceae)
	
	gram(-) rod; Non-Lactose-ferment​ing

Urease (+)H
	
	
	

	Pseudomonas aeruginosa
(Pseudomonadaceae)

everywhere in nature
	OPPORTUNISTIC INFECTIONS - immunocompromised (burns, malignancies, radiation, CF)

Nosocomial pneumo​nia (#1 cause)

Nosocomial UTI’s (top 4 causes)
	gram(-) rod

Strict Aerobe

Non-fermenting of all sugars
	Blue-green water soluble pigments
	Endotoxin

Slime layer – polysaccharide
Leukocidian

Enzymes (Proteases, and PLC)
Exotoxin-A - Binds to EF-2, stop protein synthesis 
	Highly drug resistant

	Neisseria gonorrhea
(Gonococcus)

STD, rare compared to Chlamydia; recurrent

Human only
	GONORRHEA
Males – sx - Urethritis (thick copious pus discharge w/ dysuria), Epididymitis, Prostatitis, Proctitis, Pharyngitis

Disseminated Gonoccocal Infection (DGI):

septic arthritis (#1 cause in young adults), and dermatitis (hands/feet)

Gonoccocal ophthalmia Neonatorum

Adult Conjunctivitis
Female Columnar/transitional epithelium:

(Women – asx – cervix and PID

(Preadolescent girls - vulvovaginitis
	gram (-) diplococci, small, kidney-shaped

non-sporeforming

non-flagellated

nutritionally fastidious, need CO2
only grow at body temp (not at room temp)

Catalase (+)

Oxidase (+)
Glucose ferment​ing

Non-maltose ferment​ing

Facultative Intracellular Parasite


	Gram Stain of MALE ure​thral exudate (not swab); females no good

Oxidase test, Carb fermentation

Cultures:

Thayer-Martin Medium - contains Vancomycin, Colistin, Nystatin, Trimethoprim – use if sampling septic site

Chocolate Blood Agar Plate - use if sampling aseptic (sterile) site


	Pilin gene on Neisseria CHROMOSOME

PilA (sensor) - detects enviro. stimuli and adds P to PilB

PilB (activator) - activates transcription of PilE
PilE1/2 – codes pilin expression (attachment)
PilS – silent, inactive non-expressing region
Pilus protein – composed of pilin units; adherence (P+) and antiphagocytic; penetration through superficial epithelium to reach CT underneath; gene rearrangement and bacteria w/out pili (P-) are selected to survive; spreads by direct extension or blood vessels

Opacity protein – adherence; on outer surface of Neisseria; translation causes in-frame (3 repitions of CTCTT and make protein) or causes out-of-frame (1 repition of CTCTT and do not make protein)

LPS endotoxin
IgA Protease – cleaves heavy chain of IgA

Capsule - antiphagocytic


	No immunity; No vaccine

By law, proph​ylac​tic treatment for neo​natal conjunctivitis –

Crede’s Tx – 1-2% Silver Nitrate  Most hospitals now use Erythromycin or Tetracycline ointment which kills Chlamydia also 

Penicillin resis​tant

Ciprofloxacin, or Erythromycin to kills Chlamydia as well

	Neisseria meningitidis
(Meningococcus)

nasopharyngeal secretion transmission (many colonized but few get disease); sporadic or epidemic; high carrier rate
	MENINGITIS (#1 cause in 6-24 months)

Meningococcemia – (meningitis and arthritis)

Transient Bacteremia w/out sepsis

Acute Meningococcemia w/out meningitis (trunkal skin rash)

Fulimanant Meningococcemia (Waterhouse-Frederichsen syndrome – ( fever, rash, death)
	Glucose ferment​ing

Maltose ferment​ing

Serotype B (outermemnbrane protein) is most virulent
	Clinical sx

Gram stain CSF
Same as for Neisseria gonorrhea
	LPS Capsule (endotoxin) – thick, anti​phagocytic, responsible for immunotypes

Pili

IgA Protease
	Penicillin for tx

Rifampin for prophylaxis

Vaccine – against different capsules but not Type B

	Moraxella catarrhalis
	Otitis media; pneumonia
	Normal flora of nasopharynx
	
	
	

	Acinetobacter calcoaceticus
	HOSPITAL acquired pneumonia

Immunocompromised patients
	Normal flora of upper resp tract, skin, and genitourinary
	
	
	

	Kingella kingae
	Endocarditis - young w/ valvular heart disease
	Normal flora of upper resp tract
	
	
	

	Haemophilus influenzae

normal flora of URT and oral cavity; person to person, mostly kids
	MENIN​GITIS (#2 cause in 6-24 months)

Infects respiratory tract, meninges, blood, other

Direct extension of colonization -Nasopharyngitis, sinusitis, otitis media, pneu​monia, bronchitis

Local tissue invasion – Epiglottitis, pericarditis, facial cellulitis

Bacteremia – meningitis, endocarditis, brain abcess, arthritis, osteomyelitis
	gram (-) rod, small

non-sporeforming

non-motile

nutritionally fastidious
Types a-f: Type B is most virulent
	Satellite Growth - Staph aureus supplies V-factor and supports growth of Haemophilus species needing this factor when media doesn’t have it

Clinical sx

Chocolate Agar
Immunofluorescence

Quellung Reaction
	Hemophilic factors – X and V

X-factor – heat stable, Hemin
V-factor – heat labile, NAD
LPS Capsule - anti​phagocytic, serotype B is worst Ab are protec​tive; infants susceptible once maternal Ab are gone

IgA Protease
	Immunity – anticapsular, ( w/ age

Chloramphenicol for tx

Rifampin for prophylaxis

Vaccine - capsular LPS – not good for infants

Conjugates: Type B capsular LPS + Diph​theria toxoid
HbOC - Type B capsular LPS + mutant C. diph​theria protein
PRP-OMP - Type B capsular LPS + N. meningitidis OMP
ActHIB, Tetramune (everything), Comvax

	Haemophilus influenzae aegyptius
	Conjunctivitis (Pink eye)

Brazilian Pupuric Fever - worse

Epidemic in tropics
	Contaminated object transmission (towels to eyes)
	
	X-factor

V-factor
	

	Haemophilus ducreyi

STD, very rare, cofactor for HIV, may have Syphillus also
	CHANCROID: soft, painful, purulent exudates, non-indurated, infecting genitalia
	
	
	X-factor only
	Erythromycin or Ceftriaxone

	Gardnerella vaginalis

(Haemophilus spcs)
	Female: genital tract infections – vaginitis
Neonatal sepsis
	gram (-) coccobacilli
	
	Clue Cells – epithelial cells with bacilli attached
	

	Treponema pallidum

STD (rare), congenitally acquired (pregnant mom in 15-18 weeks at any stage can pass to fetus), blood transfusions (rare), direct inoculation
	SYPHILIS: (penetrates mucous membranes or skin abrasions)

Primary Syphilis: Painless Hard Chancre (2-6 wks), Indurated, local adenopathy (females asx)

Primary latent: nothing (2-12 weeks)

Secondary Syphilis: Systemic, painless trunkal rash, mucocut lesions, adenopathy (4-8 wks)

Latent Period: Early (<4 years – relapse); Late (after 4 years – no relapse) 

Tertiary Syphilis:,neuro (parenchymatous – brain; Tabes Dorsalis – cord), cardiac (fatal), ophthalmic, auditory

Congenital – asx, abortion, stillborn – pneumonia alba, death as neonate, neuro
	Spirochete (all motile by flagella and rotation)

Non-sporeforming (all spirochetes)

	Cannot be cultured

Clinical sx

Dark Field Microscopy (unstained) of non-mouth lesion
Nonspecific nontreponemal Ab Test Reagin (RPR, VDRL): IgG against cardiol​ipin – screening, therapy – too many False +

Specific antitreponemal Ab Test (FTA-ABS, MHA-TP): Ab against the bug

If positive test – positive for life
	
	Penicillin for tx (tx everyone exposed w/in 3 months)
Jerisch-Herxheimer Rx: Systemic rx w/in 1-2 hours - killing bugs and sudden endotoxin release after lysis of spirochetes by Penicillin; keep treating and sx go away in 12 hours

	Treponema pertnue (yaws)

 non-STD
	Skin and Bone lesions

Contagious in tropics, Skin-to-skin
	Spirochete
	Demonstrate organism in early lesion
	
	Penicillin 

	Treponema carateum (pinta) non-STD
	Skin lesions
Contagious in tropics, Skin-to-skin
	Spirochete
	Demonstrate organism in early lesion
	
	Penicillin 

	Treponema pallidum or endemic syphilis (bejel)

 non-STD
	Skin, mucous membranes, and Bone lesions

Contagious in tropics, Mouth-to-mouth
	Spirochete
	Demonstrate organism in early lesion
	
	Penicillin 

	Borrelia recurrentis

more fatal
	EPIDEMIC RELAPSING FEVER
Acute, infectious disease, spread by human body lice

Inoculation, then 4-18 day incubation

Febril-afebrile episodes (3-10)
	Spirochete (Borrelia species are largest)

Microaerophilic
	Must be blood during febrile state - Dark Field Microscopy (unstained)

Visible under light microscope – Giemsa or Wright stain
	Antigenic Shift


	Ab eventually develop

Tetracycline for tx

	Borrelia hermsii or turicatae

less fatal
	ENDEMIC RELAPSING FEVER
Acute, infectious disease, spread by ticks
	Spirochete
Microaerophilic
	
	Antigenic Shift


	Ab eventually develop

Tetracycline for tx

	Borrelia burgdorferi

occurs in SUMMER months
	LYME DISEASE
Acute, infectious disease, spread by Dear Tick
Stage1-Erythema Chronicum Migrans (skin)

Stage2– Neuro, arthritis, skin patches

Stage3– Neuro, arthritis
	Spirochete
Microaerophilic
	Clinical sx

Serology (IFA, ELISA)
	
	Early – Doxycycline or Amoxicillin
Late - Ceftriaxone

	Borrelia vincentii AND Fusobacterium species (anaerobe)

FUSOSPIROCHETOSIS
	Ulceromembranous Stomatitis (pseudmemb)

Ulcerative gingivostomatitis (trench mouth)

Due to poor hygiene/nutrition

(not person-to-person)
	Spirochete 

Symbiotic disease, both are normal flora of oral cavity


	Giemsa or Wright stained smear of lesion
	
	Tetracycline + Penicillin

Correct other problems

	Leptospira interrogans

survives in water/mud; zoonotic; man is dead-end host

Localized in kidney, carried in animal urine
	LEPTOSPIROSIS – penetrates skin and mucous membranes

Subclinical Leptospirosis - asx
Anicteric Leptospirosis – fever, muscle pain, rash, conjunctivitis

Icteric Leptospirosis – severe, jaundice, afebrile, renal/liver probs
	Spirochete
	Dark Field Microscopy (unstained) – blood and urine

isolation, serology
	
	Lifelong immunity upon recovery

Penicillin

	Spirillum minor
	RAT BITE FEVER – from rat bite

Fever w/skin rash; worse
	Spirochete – small, rigid
	Dark Field Microscopy (unstained)

Light microscope – Giemsa/Wright stain
	
	Penicillin

	Streptobacillus moniliformis 
	RAT BITE FEVER – from rat bite

Fever w/skin rash; more common
	gram (-) bacillus with branched filaments
	
	
	Penicillin

	Yersinia pestis

(Enterobact​eriaceae)

Lab acquired, inhalation, handling infected animal, break rat-flea-rat cycle
	PLAGUE: (rats w/ fleas; lesion @ bite site)

Sylvatic – major source in Western world

Bu​bonic – most common, lymph nodes (bubos) in groin/axilla, death if untx

Pneum​onic – inhalation or metastatic pneumonia from blood, rapid death if untx

Septi​cemic – into blood stream, necrotic lesions in lung/meninges, death if untx
	gram(-) rod; short, optimal growth 25-30oC

non-sporeforming

Facultative Intracellular Parasite (due to V & W antigens)
	Gram stain of bubo aspirates, sputum, and blood

Clinical dx

Bi-polar staining
	PLASMID factors – 

YOPS – antiphagocytic plasmid encoded proteins, stops PMN from receiving signal for infection; maximal expression at 37oC and NO calcium
Fraction 1 – antiphagocytic protein antigen

Murine exotoxin – heat labile, peripheral vascular --> death

Fibrinolysin and Coagulase – tissue invasion (#1; encoded on chromosome and plasmid)

Endotoxin

V & W antigens - allow repli​cation intracellularly
	Antimicrobial agents w/in 12 hours – Streptomycin
Chemoprophylaxis – contact plague

Vaccine – Formalin killed – short term (only if in high risk occupation)

	Francisella tularensis

(Enterobact​eriaceae)

Inhalation, handling infected animal, ingest contaminated food/water, bite from infected animal, or blood sucking fly/tick
	TULAREMIA: Zoonotic, rabbits via deer flies or ticks

Ulcerative papule at bite site – fever, malaise, fatigue

Ulcero​glandular (Painful suppuration of lymph nodes), oculo​glandular, glandular, typhoidal, pleuropulmonary, oropharyngeal
	gram(-) rod; short, optimal growth 37oC
non-sporeforming

Facultative Intracellular Parasite
	Cystine Blood Agar since fastidious

Clinical presentation

Agglutination with antisera

Serology: Agglutinin Ab titers
Bi-polar staining
	
	Antimicrobial agents – Streptomycin
Vaccine - Live atten​uated organism for at risk individuals

	Pasteurella multocida

(Enterobact​eriaceae)

bite/scratch from infected animal, non-bite animal exposure, no animal exposure (URT infections)
	PASTEURELLOSIS: Zoonotic, cats/dogs/pigs

Soft tissue infections (cellulites w/in 24 hours, lymphadenopathy, osteomyelitis)

Chronic respiratory tract infections

Systemic – hemorrhagic septicemia of brain, meninges, liver, joints

RARELY fatal
	gram(-) rod; short, optimal growth 37oC

non-sporeforming
	Clinical presentation

Serology: Agglutinin Ab titers 

Bi-polar staining
	
	Antimicrobial agent – Ampicillin
Slow recovery even with intensive tx

	Bordetella pertussis

Highly contagious – spread by URT secretions; most in kids <10 yo; newborns highly susceptible (no placental immunity); human only
	WHOOPING COUGH: 

Incubation - Bugs attached to cilia of URT 

Catarrhal/Prodromal/Preparoxysmal Stage non-specific URT sx, MOST INFECTIOUS
Paroxysmal/Spasmodic Stage – LRT and severe inspiratory whooping cough

Convalescent Stage – less severe coughing 

Complications – otitis media, pneumonia, seizures, encephalopathy
	gram (-) bacillus, small

Non-invasive
	Bordet-Gangou Medium required for culture

Collect with nasopharyngeal swab that contains no cotton.  Specimen inoculated at bed-side

Toluidine-blue on gram-stain

Direct-FA can be done on culture only
	Bvg virulence gene – contains bvgS and bvgA

bvgS(sensory)- detects enviro. stimuli and adds P to bvgA
bvgA(regulatory)- activates transcription of colonization factors early in infection and regression of colonization later
Pertussis Toxin: most effects and SEVERE cough Filamentous Hemagglutinin (FHA): adherence to cilia

Capsule (only B. pertussis) - antiphagocytic

Tracheal cytotoxin – part of cell wall, interferes with and dislodges ciliated epithelial cells along trachea

Adenylate Cyclase toxin – converts ATP ( cAMP
	Antimicrobial agent – Erythromycin Chemoprophylaxis – non-immunized with positive contacts

Vaccine – orig. DPT (encapsulated)

New – acellular DPT

Immunity – natural acquired lasts 15-20 years

	Bordetella parapertussis
	WHOOPING COUGH: minor in children
	
	Grow on simple nutrient agar
	
	

	Bordetella bronchiseptica
	Animal pathogen of URT – rare for humans
	
	Grow on simple nutrient agar
	
	

	Brucella abortus

6 species each with preferred host: skin inoculation, ingestion, inhalation, conjunctiva inoculation, lab acquired, person to person (rare); Most cases in slaughter houses and rural areas
	BRUCELLOSIS, Undulant Fever, Goat Fever, Rio Grande Fever, Bang’s disease (cattle);  Colonize mammal placentas
PMNs ingest bug; Bug multiplies intracellularly

To regional lymph nodes, bloodstream, any organ system

Asymptomatic, acute/ relapsing (fever), organ localization, convalescent (1-4 months)

Strain 19 disease – (B. abortus) to inoculate cattle – self inflicted
	gram (-) bacilli

non-motile

non-sporeforming
Urease (+)
	Brucella Enriched Agar is selective and contains Erythritol (placental in animals -> Viscerotropism and abortion)

Other species, separate based on different characteristics
	A & M Antigens (all Brucella species)

LPS – host sensitivity to endotoxin is key

Capsule - antiphagocytic
	Doxycycline + Aminoglycoside
(not good if chronic case) 

Some immunity to future attacks but not absolute

	ROTOVIRUS

Serotypes A, B, C, D with A most common

All kids by 5 yo have contacted
	DIARRHEA – most in winter/ 6-24 mnths old

DEHYDRATION

2-3 day incubation, then V/D (watery)

Fever, irritable, URT
	RNA virus, wheel with spokes

Hardy, survives weeks outside of body
	Stool ELISA

Wright stain (no RBC or WBC)
	
	IV fluids - Correct dehydration, acidosis, electrolyte problems

NO antibiotics

NO anti-emetics or anti-diarrheals

BRAT diet after emesis


