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Professional vs. Opportunistic Pathogens

Professional vs. Opportunistic Pathogens

Professional. Efficient entry, multiplication and spread
-Obligate human pathozens,
1Ay viruses (e.g. Herpes, smallpox)
-zome bacteria (e 2. Cldanndia, B, pertussis, (Fonococcus)
-zome parasites as part of hife-cycle
-Facultative pathogens
- ImAlTy parasites
<many bactena (ee T elolerae)
«some fing
-=oime vimses (e o Influenza)

Opportuistic: Entry and multiplication requure a breach
. wmuty, poor or no horizontal spread

-many vinnses, bacteria, parasites and fungi
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Bronchiectasis

Chest x-ray (bronchiectasis)
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Pseudomonas aeruginosa

Psendomonas aeruginosa - an easy bug
to identify

A, Gram-negative rod. motile

E. Aerobic, prototroph (no special growth requirements)
C. Oxadase-positive (like Neisseriae)

D. Fruity odor. greemish-blue color

E. Some strams are mucoid (e g CF hung)

(c) 2004, Andrew Camilli, Ph.D.

4, P. aeruginosa - frequent opportunistic pathogen

Why is P. aeruginosa a frequent
opportunistic pathogen?

AL Ubiquitous m moist environments

BE. Muumal nutnitional requurements
- can use a variety of organic compounds
- has been cultured from dH,O. lotions, disinfectants,
smk=, vegelables

(. Inherent and acquired antibiotic resistances

- penicilling, cephalosporing, tetracvelines
chloramphemcol. vancomycin

(c) 2004, Andrew Camilli, Ph.D.
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S. Requirements as an opportunist?
Requirements as an opportunist?

Requires a breach of the normal host defenses. ..

A Local breaches:
b
-cuf
-puncture (as from catheter or needle)
-abrasion (as from endotracheal tube, contacts)
g mmens defect

B. Systemic breaches:

-neuntropenia {(chemotherapy or other)
-diabetes

(c) 2004, Andrew Camilli, Ph.D.

6. Major nosocomial pathogen

P. aeruginosa is a major nosocomial pathogen

11% of all nosoconual mtections

« Leadmg cause of nosoconual pneumonia (12%)

» 2nd leadmg cause of burn wound mtections (19%)
+ 3rd leading canse of wrmary tract mfections

* 3rd leading cause of Gram-negative sepsis

(c) 2004, Andrew Camilli, Ph.D.
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7. Progression of lung damage

Progression of lung damage (bronchiectasis)
in CF patients

(c) 2004, Andrew Camilli, Ph.D.

8. Chronic lung infection

P. aeruginosa causes chronic lung infection in
cystic fibrosis patients

AL Opportity
- Genetic defect in cyvstic fibrosis transmembrane conductance regulator
(CFTR). a membrane chloride transporter in epithelial cells. Results in
a thuck delyvdrated sticky mucus that mterfers with nmcocihiary action

B FPhenotypic conversion of P. aerngmosa to mucowd form
- Constitutive production of alzinate, an extracellular polyvsaccharde
- Diecreasze m motility and expression of toxing and proteases

C. Chrome mfection acquired between 5 and 18 vears. with no
advance to sepsis

(c) 2004, Andrew Camilli, Ph.D.
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Virulence Factors

P. aeruginosa virulence factors

A Attachment:
Pili attach to damaged epithelinm

B Dissemumation and mitrient acquusition:
- Elastase. cleaves elastn, collagen, IgG. IzA.
complement, transferrin and « -proteinase inlubitor
- Alkahne protease; interfers with v-interferon pathway
Hemolvzins: - Phospholipasze C
- heat-stable hemolysin (a glycolipid)
Toxins: - Exotosin A, indubits host protein svothesis by
ADP-ribosviation of elongation factor 2

Proteases:

(c) 2004, Andrew Camilli, Ph.D.

10. Virulence Factors (cont.)

P. aeruginosa virulence factors

A Attachment:
Pili attach to damaged epithelinm

B. Dissemumation and mitrient acquusition:
- Elastaze, cleaves elastin, collagen, IzG, IzA,
complement, transferrin and o -protemase ilubitor
- Alkalne protease; interfers with y-interferon pathwvay
Hemolvains: - Phospholipaze C
- heat-stable hemolvzin (a glycolipid)
Toxins: - Exoloxin A, inhibits host protein svithesis by
ADP-ribosvlation of elongation factor 2
- Exotoxin 8, dismpts host cell function by
ADP-nibosviatmg G-proteins
- LPS (fever, hypotension)

Proteases:

' Evasion of host mmune detenses:
Alzmate (anchors bugs, antiphagocytic and anti-complement)

(c) 2004, Andrew Camilli, Ph.D.
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11. L. pneumophila - a fastidious bacteria

L. pneumophila -a fastidious bacteria

A. Gram-negative rod, motile

B. Aerobic

C. Fastidious, requires cysteine and iron
D. Intracellular pathogen of amoebae

- can infect alveolar macrophages

(c) 2004, Andrew Camilli, Ph.D.

12. Encountering L. pneumophilia

Encountering L. pneumophila

A. Multiplies in water reserviors
-chlorine-resistant

-can thrive in () to 63°C waters

B. Aerosols can contain L. pneumophila

- cooling towers, misters

(c) 2004, Andrew Camilli, Ph.D.
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13. Two different diseases caused by L. pneumophila

Two different diseases caused by L. pneumophila

1. Legionairre’s disease

-2 to 10 day incubation period
fever, pnewmonia

-15% mortality

-5%p attack rate

-usually immunocompromised host

2. Pontiac fever
-1 to 2 day incubation period
fever, chills. headache. malaise

-sell-limiting infection
90" attack rate

-aftacks evervone

(c) 2004, Andrew Camilli, Ph.D.

14. Additional features

Additional features...

-No horizontal spread
-Median age of patients is 55
-2/3 of patients are smokers or having underlying disease

-Risk factors: renal dialysis, immunosuppression therapy
cancer, emphysema, diabetes, smoking, alcohol

(c) 2004, Andrew Camilli, Ph.D.
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15. Immune response to L. pneumophila

Immune response to L. pneumophila

- Mucociliary clearance in healthy lung

- Cell-mediated immunity in infected lung:
-influx of PMNs which restrict growth
-complement deposition
-macrophage activation restricts growth
—cvtolytic T-cells destrov infected cells

(c) 2004, Andrew Camilli, Ph.D.
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