Upper Respiratory Tract Infections
	Oral Cavity - Bacteria

	Organism
	Virulence Factors
	Pathogenesis
	Clinical ID

	Oral anaerobes

Bacteroides, prevotella, porphyromonas, fusobacterium, peptostrep
	Lymphocyte activators ( inflamm

Release of PMN contents & complement activation ( tissue damage
	Gingivitis (b/tw teeth & gums)

-inflamm infiltrate (PMNs, Lys in CT attached to tooth)

Bacteria do NOT invade!!

-can progress to (
Periodontis (teeth & supporting tissue)

-resorption of bone around tooth neck, loss of periodontal ligament & tooth

Bacteria CAN invade!!

Acute necrotizing ulcerative gingivitis (Trench Mouth)

-prevotella, fusobacterium ( ulceration of gums

-can lead to resorption & loss of tooth

General:

Millions of anaerobes in gingival crevices
-autoinfxn, usually mixed

-anaerobes ( abscesses

 
	Dx by clinical sx

Mixed infxn not differentiated

Abscess can be sampled

-cx anaerobically

-predom gram (-) rods, some gram (+) & PMNs

	Actinomyces israelii
	Normal flora
(trauma ( systemic infxn)
	Endogenous infxn only upon penetration of epithelial barrier
Actinomycosis

-slow progressing disease

-inflamm sinuses filled w/ pus & bacteria

-sinus extension/aspiration ( thoracis actinomycosis
	Gram (+) filamentous rods

Resemble fungi

Sulfur granules in pus = dx

Infxn is polymicrobic – sinuses also have G (-) rods

CX: slow growth (4-10d)

Anaerobic/microaerophilic

Contaminating bacteria may overwhelm



	Viridans strep
	Glucans (polysaccharide)

- permit attachment to teeth
	Normal nasopharyngeal flora

(s mutans ( dental caries)

Subacute bacterial endocarditis

-tooth extraction ( transient bacteremia

-colonization of damaged heart valve


	Gram (+) cocci

Catalase (-)

Not Lancefield grouped

Many spp., all viridans

	Oral Cavity – Fungi

	Candida albicans
	Adhesion – mannoprotein binding to fibronectin receptors

Invasion

-hyphae ( transverse mucosal barriers

-proteases, elastases


	Stomatitis (inflamm of oral cavity, can appear on esophagus)

Oral thrush

-tongue, palate

-white, cheesy plaques

Predisposing to Candidiasis:

-antibx

-immunocompromise

-disruption of mucosa

-diabetes


	Scrapings from infected mucosa

KOH or gram stain 

( budding round yeast w/ hyphae

Germ tube ( c albicans

	Ear & Sinus – Bacteria

	Strep Pneumo
	Capsule

CW teichoic acid & peptidoglycan

( inflamm response


	High nasopharynx carriage rate
Acute Otitis Media

-s pneumo = most common >3 mos

-viral infxn/allergies = predisposing

-eustachian tube inflamm ( bacteria enter middle ear from nasopharynx

Sinus infxn

-predisposing: viral infxn, allergy, blockage


	Clinical exam
-swelling of tymp membrane (pus)

-sx + radiography to dx sinusitis 

Needle aspiration

-pus behind ear drum

-sinus wall puncture

Gram (+) lancet-shaped diplococci, end-to-end

Not Lancefield group

Optochin (P disk) susceptible

	Haemophilus influenzae
	Capsule (PRP)

-antiphagocytic

-Ag variation

IgA protease

Non-pilus adhesins


	Otitis media & sinusitis 

* common cause in kids <5yrs

Viral infxn = predisposing

High carriage rate

-normal flora lack capsule (nontypable)

-most otitis media strains nontypable

Infxn by Hib ( meningitis


	Dx by clinical exam, needle aspirate (some cases)

Tiny, gram (-) coccobacillus

Require X & V

Capsule serotyping



	SPECIAL CASE – EAR/SINUS INFXN

	Moraxella catarrhalis
	
	Oropharynx flora

Occasional pathogen
	Gram (-) coccobacillus


	Pharynx – Bacteria

	Strep pyogenes

Group A Strep
	Immune Evasion:

M protein – anti-phagocytic & anti-opsonic

Protein G binds Fc on Abs

Hyaluronic acid Capsule – anti-phagocytic

Colonization:

Protein F – binds nasoparyngeal epith

(pharyngitis)

M protein – binds epidermis(impetigo)

Exotoxins:

SLO & SLS (O2-labile/stable)

-β-hemolysis on BAP

-large pores ( leukocyte lysis

Strep Pyrogenic Exotoxins (Spe A-C)

-erythrogenic/scarlet fever toxins

-superAg homolous to staph exotxns

-induce cytokines ( inflammation

· Fever/rash

· T stim, B suppress

· ↑ sens to endotoxic shock

-TSLS (s pyogenes bacteremia)


	Pharyngitis

(virus > bacteria)

5 – 15 yr age group

**prompt antibx tx required to prevent post-strep sequelae

Scarlet Fever

-can occur w/ pharyngitis

-pyrogenic exotoxin (Spe)

*rash from mouth & face ( trunk & limbs

*strawberry tongue

Post-Strep Sequelae/Acute Rheumatic Fever

~3wk post-pharyngitis

Sx:

-fever, subQ nodules, chorea, migratory polyarthritis

-carditis, enlargement, murmurs, heart fail

-Aschoff body w/ rheumatic carditis

· CMI response

· Lys & macrophages aggregated around fibrinoid deposits

-subacute bacterial endocarditis ( vegetations, colonization by viridans strep

**heart damage due to anti-strep Abs that cross-react w/ cardiac tissue

Post-Strep Sequelae/Acute Glomerulonephritis

s/p skin or resp(rare) gp A strep infxn

Sx:
10d latent period post-infxn

-edema, HTN, proliferative lesion of glomeruli

Ab cross-reactivity & inflamm response

-anti-M protein Abs react w/ glom proteins

Deposition of Ab-Ag & C complexes in glomeruli
	Throat swab: tonsils/pharynx

Cx on BAP for β-hemolysis

Gram (+) cocci in chains

Cat (-)

Bacitracin (A disk) sens

Clear zone around colony

(β-hemo ( SLO, SLS)

Rapid agglut tests( group A

Cx contaminants:

S pneumo

S aureus

N meningitidis

H influenzae

	Corynebacterium diphtheriae
	Diphtheria toxin (DT) – AB cytotoxin

B binds epiderm GF precursor

Holotxn uptake by endocytosis, redxn in endosome releases A 
A ADP-ribosylates EF2

ADPR-EF2 ( STOPS translation

*same mech as pseudomonas exotoxin A

Genetics 
tox gene on bacteriophages

DT neg regulation by iron

Phage enters C diphtheria (nontoxic)

Lytic – phage multiplies in cell, cell lyses to release progeny
Lysogenic – phage DNA integrated into host DNA, replicates w/ host genome ( bacteria transcribe tox gene w/ genome, acquire ability to produce DT

	Colonizes pharynx (v rare in US b/c DPT)
Bacterial toxinosis w/o invasion

(only lysogenized strains produce DT)

Droplet transmission

Pseudomembrane from oropharynx down trachea ( suffocation

Systemic sx: DT attack of heart & CNS

Toxin chimeras directed against tumor cell & HIV-infected cells developed using DTA

A—B

A

A + *B*

A—*B*
	Dx by clinical sx
Gram (+) club-shaped rod

Cells remain attached after division ( Chinese letters

Cx of organism w/ demo of toxin production

	SPECIAL CASE - PHARYNX

	N gonorrhea
	
	Oral-genital contact
	Gram (-) diplococcus

	Middle Respiratory Tract - Bacteria

	Haemophilus influenzae
	Capsule (PRP)
	“middle” resp tract
Carriage rate v high

-caps & nonencaps normal flora

Epiglottitis

Predom bacterial, Hib most common

2 – 5 yrs

Hib ( laryngotracheitis, laryngotracheobronchitis (viruses predom)

Chronic Bronchitis

-nonencaps ( sterile luminal spaces

-predispose: smoking (chronic damage)

-nonencaps stay in bronchi w/o bacteremia

Invasion beyond RT

-Hib accounts for 90% of invasive types

-85% of epitglottitis ( bacteremia

*invasive Hib ( meningitis
	Throat cx NOT dx
Blood cx for Hib bacteremia

H flu require X & V

Small, gram (-) coccobacillus

Capsule PRP in blood, CSF & urine (latex agglutination)

Capsule by swelling rxn & serotyping

​​​​​​anticaps Abs ( immunity (Hib infxn)

Hib conjugate vaccine

-caps PRP + DT or neisseria outer proteins

-Tcell dependent IR in babies stim w/ conjugates

	Bordetella pertussis
	Filamentous Hemagglutinin (Fha) & Pili
-adhesin

-directs BP to macropages

Fha can agglut RBCs

Pertussis Toxin (Ptx)

Mech similar to cholera txn

ADP-ribosylates Gi

↑adenylate cyclase ( ↑ cAMP…

· histamine sens

· lymphocytosis

· insulin secretion

· ↓ oxidative killing by macros

Invasive adenylate cyclase

-enters cells, DIRECTLY stim cAMP production

-requires human calmodulin

( interference w/ chemotaxis & superoxide production by PMNs

Regulation of V Factors by 2-component Signal Transduction System

1. transmembrane kinase (BvgS)

2. cytoplasmic response regulator (BvgA)

*temp/ion changes: BvgS ( p-BvgA

BvgA = transcript activator of genes

-temporal control of v factor express:

1. pili, Fha ON ( adhere to resp epith

2. Ptx & invasive AC ( cytotoxicity


	Pertussis/Whooping Cough
-paroxysmal cough

-infants/preschoolers

Human only

Droplet transmission, v contagious

May cause edema, hemorrhages in brain

1. Fha directs B pertussis to adhere to bronch epith

2. toxins kill ciliated cells, interfere w/ phagocytosis

3. systemic effects due to TOXIN (not bacteria)

4. local inflammatory response ( COUGH
	Deep nasopharyngeal Cx
***must be cx’d immediately

Charcoal BAP + cephalosporins (inh gram +)

( slow growth (3-7d)

Gram (-) coccobacillus (looks like H flu)

DFA – confirm by cx

	SPECIAL CASE – MIDDLE RESPIRATORY TRACT

	S pneumoniae
	
	Epiglottitis
	Gram (+) diplococci

	M pneumoniae
	
	Tracheobronchitis, bronchitis
	No cell wall (no gram stain)

	H parainfluenzae
	
	Epiglottitis
	Gram (-) coccobacillus

	Moraxella catarrhalis
	
	Normal flora

Opportunistic pathogen
	Gram (-) coccobacillus


