Bacterial CNS Infections (Noverr)
Acute Bacterial Meningitis
	Post-Neonatal Bacterial Meningitis

	Organism
	Clinical parameters
	Virulence factors/pathogenesis
	Lab ID
	Treatment/vaccine

	Streptococcus pneumoniae
	Aerosol or direct contact w/ oral secretions

Carriage rate ↓ w/ age

Pharynx, mouth(nose, UG)
Ubiquitous

Risk factors: immunosuppression, distant foci of infxn

	Adhesin

IgA protease

Pneumolysin

Capsule

Outer wall components – pro-inflammatory
	Gram (+) lancet-shaped diplococci
Encapsulated

Facultative anaerobe


	Antibx: 

- PCN 

If resistant, use ceftriaxone ± vanco

Vaccine: 

23 valent ( 90% of invasive infxns

7 valent conj. (PCV7) – for children 6 – 24 mos



	Neisseria meningitides
	Aerosol or direct contact w/ oral secretions

Carriage rate ↑ w/ age
pharynx, nose, mouth, UG
Ubiquitous

Risk factors: close contact w/ infxd people


	Capsule
IgA protease

Pili – adherence

LOS (pro-inflam, toxic)

Outer membrane proteins
	Gram (-) cocci (gen diplococci)
Oxidase (+)

Sugar ferm to acid (glucose & maltose)

Needs CAP to grow
	Antibx:
PCN or chloroquine

Vaccine: 2 avail

Meningococcal polysacc vaccine (MPSV4)

M… conj vaccine (MCV4)

 (4 types: C,Y, W-135, A

	Haemophilus influenzae (Hib)
	Aerosol or direct contact w/ oral secretions

Carriage – nose, pharynx, mouth
Risk factors: close contact w/ infxd people


	Capsule
Type B ( responsible for most cases of meningitis
	Tiny, gram (-) coccobacilli
Facultative anaerobe

Encapsulated = typable

No capsule= nontypable

Fastidious: need CAP

- factor V: NAD

- factor X: hemin


	Antibx:
Ceftazidime +gentamycin

Vaccine: Hib vaccine



	Meningitis & College

Risk factors: living on campus (6x), lifestyle changes, poor eating habits, EtOH, smoking, pulmonary infxns

( changes in immune function & microbiota composition

Outbreaks ( aggressive vaccination programs (MSU) despite $$$


Neonatal Bacterial Meningitis
	Neonatal Bacterial Meningitis

	Organism
	Clinical parameters
	Virulence factors/pathogenesis
	Lab ID
	Treatment/vaccine


****************************
	Pregnant women – sx:

Mild, flu-like illness

Infxn in utero ( spont Ab, stillbirth, prematurity, 
Infxn of infant:

Brain: rhombencephalitis

Liver: microabscesses

Generalized infxn:

  Characteristic pyogranulomatous microabscesses: “granulomatosis infantiseptica”


	Facultative intracellular pathogen
Invasion

Intracellular survival

Cell-to-cell spread

Escape from host vacuoles


	Gram (+) rod
Easy to cx, dx testing

Microscopy ( tumbling motility

Semi-solid agar ( umbrella shape
	Antibx:
Ampicillin, gentamycin, and TMP/SMX
	

	E. coli K1
	Food-borne, unpasteurized dairy
Ubiquitous

Carriage: GI, UG, mouth (nose, pharynx)

Risk factors: infants, immunocompromise
	Capsule (K1)
O-LPS

Type 1 fimbriae (FimH)

OmpA

CNF-1

Ibe proteins


	Gram (-) motile rod
Oxidase (+)

Ferments lactose (pink on Mac)

Simple dx tests
	Antibx
No vaccine

	GBS: Steptococcus agalactiae
	Inhabits throat, intestine, & esp. UG tract of ♀
( ♀ carriage rate = 25%

Risk factors: infants, pregnancy, elderly, DM, liver disease


	EOD: infxn in utero
( systemic infxn 1st wk 

LOD: infxn intra-partum

( sx 7d – 3mos 
	Gram (+) cocci, chains
Facultative anaerobe

Catalase (-)

β-hemolytic

CAMP (+) arrowhead

Easy cx, dx ID
	Antibx:
PCN or ampicillin

No vaccine


Chronic Bacterial Meningitis

	Organism
	Clinical parameters
	Virulence factors/pathogenesis
	Lab ID
	Treatment/vaccine

	Mycobacterium tuberculosis
	Aerosol or direct contact w/ oral secretions

Reactivation of latent disease
High prev in urban areas

Risk factors: previous TB infxn, immunosuppression, travel
	1. entry by droplet inhalation, initial focus = alveolar macrophage

2. dissemination to regional lymph nodes 

( short but significant bacteremia, can seed TB in other organs in body

	Acid fast tubercle bacillus
Hard to cx
	Antibx:
(Isoniazid, rifampicin) + corticosteroids

No vaccine in US


Bacterial Encephalitis

	Organism
	Clinical parameters
	Virulence factors/pathogenesis
	Lab ID
	Treatment/vaccine

	Borrelia burgdorferi 
(Lyme disease)
	Arthropod based dissem
NE US

Sx: skin lesion, arthritis, neuro probs (headache, confusion)

Risk factors: residence in or travel to endemic areas
	After initial infxn, dissemination ( inflamm response, characteristic skin lesion at bite
Bacteria spread hematogenously w/in days ( systemic inflamm response

After months, can localize in tissues (CNS, skin, jts)
Lyme disease-associated meningitis usually aseptic


	Gram (-) spirochete
Microaerophilic

Hard to cx
	Antibx:
PCN, tetracycline

No current vaccine

	Treponema pallidum 
(Tertiary Syphilis)


	STD

high prev in urban areas
sx: initial chancre

no tx (skin rash

no tx (dissem to CNS

loss of coordinated movements, paralysis, numbness, gradual blindness, dementia

risk factors: unprotected sex


	1˚ stage
-local replication/infxn

2˚ stage

-follows asymptomatic period

-dissem ( CNS

3˚ stage 

-20 – 30 yrs later
	Gram (-) spirochete
	Antibx:

PCN G or doxycycline

No vaccine


Post-Infectious Syndromes
	Organism
	Clinical parameters
	Virulence factors/pathogenesis
	Lab ID
	Treatment/vaccine

	Campylobacter jejuni
(Guillain Barre Syndrome)
	food-borne
ubiquitous

sx: food poisoning – GI sx

Guillain Barre syndrome:

Demyelinating disorder ( acute neuromuscular paralysis characterized by an autoimmune attack on peripheral nerve myelin

Risk factors: eating undercooked poultry, unpasteurized dairy
	Low ID50 = 800
Chemotaxis

Motility

Flagella

Iron acquisition

Host cell invasion

Toxin production

Epithelial disruption

GB ( cross-reactivity b/tw microbial gangliosides and neural antigens


	Gram (-) curved rods
Microaerophilic

motile
	No vaccine

GB: plasma exchange + high dose immunoglobulin


Polymicrobial Abscesses

	Organism
	Etiology
	Clinical parameters
	Lab ID
	Treatment/vaccine

	Gram (+):

Strep, peptostrep, staph, nocardia, actinomyces

Gram (-):

Bacteroides, prevotella, fusobacterium, E coli, citrobacter, proteus mirabilis
	Most polymicrobial, anaerobic
Most common: streptococcus (milleri)

Fungi/parasites usually associated w/ immunosuppression


	Normal flora (endogenous)

Ubiquitous

Risk factors: immunocompromise, distal infxn, pulmonary AV malformation
	CT scan

( dead brain tissue w/ capsule (*ring*)

Lumbar puncture contraindicated, can cause brain herniation
	Antibx/antifungals
No vaccine

Surgical aspiration or removal of brain abscess for pts resistant to tx


Fungal Infections

Chronic Fungal Meningoencephalitis

	Organism
	Clinical parameters
	Virulence factors/pathogenesis
	Lab ID
	Treatment/vaccine

	Cryptococcus neoformans
	Inhalation
Pigeon poop, rotting wood

Risk factors: immunocompromise

1˚ infxn – no dx sx, usually asymptomatic, lead to latent infxn

-stay in lungs

-disseminate ( CNS

Reactivation can occur in immunocompromised pts
	Capsule

Melanin

Phospholipase B

urease
	Gram (+) yeast (large)

Urease (+)

Capsular Ag in CSF, serum

Yeast in specimen (CSF, pulmonary tissue)

( KOH or India ink

Latex agglut test
	Antifungals:
Amphoteracin B + flucytosin

Amphoteracin B + azole

No vaccine

	Coccidiodes imitis
(Valley Fever)
	Inhalation
SW US

Risk factors: dust storms, earthquakes

Dispersion of arthroconidia
	w/in lungs: arthroconidia ( spherules
acute resp infxn (1-3wks post-exposure), resolves rapidly

may cause chronic pulmonary condition or disseminate ( meninges, bones, jts, subQ & Q tissues


	NO cx (b/c infectious)
exoAg tests, DNA probes
	Initial stage: no tx
Meningitis:

Antifungals: 

amphoteracin B + azole

maybe surgery

no vaccine

	Histoplasma capsulatum
(North American Histoplasmosis)
	Inhalation
Central/south US

Risk factors: immunosuppression, extremes of age, exposure to large inoculum
	Acute infxn = subclinical, benign in normal hosts

Disseminated infxn (potentially fatal) in immocompromised

Dissemination ( CNS

-chronic meningitis

-encephalitis
	Hard to detect
Stained by Giemsa, PAS, GMS, cellufluor

Ag detection: capsular Ag in urine or serum

*confirmation necessary to distinguish from Chrysosporium or Sepedonium

-mold to yeast conversion

-exoAg testing

-DNA probes
	Meningitis:
Antifungals:

Amphoteracin B + azole

No vaccine


Parasitic Infections

	Organism
	Clinical parameters
	Virulence factors/pathogenesis
	Lab ID
	Treatment/vaccine

	Toxoplasma gondii
(toxoplasmosis)
	Cat = definitive host
Fecal-oral contamination

Eating contaminated food

Ubiquitous

Sx: flu-like sx, encephalitis, psychotic symptoms (schizophrenia)

1˚ infxn during pregnancy (transplacental):

-hydrocephalus

-intracranial calcification

-chorioretinitis

-spont Ab, IUFD
Risk factors: immunosuppression, handling cat feces
	Oocyst w/ sporozoites
Life cycle
	Serologic testing = dx
Parasites in CSF
	Antiparasitics:
Pyramethamine/ sulfadiazine/folinic acid 

-or-

Spyramicin

No vaccine

	Trypansoma cruzi
(Chagas Disease)
	Via bite of triatome bug
South US ( Argentina

Risk factors: travel, infancy
	Life cycle
	Microscopic ID of
-fresh anticoag blood or buffy coat for motile parasites

-thin/thick blood smears stained w/ Giemsa to visualize parasites


	Antiparasitics:
Benznidazole or nifurtimox

No vaccine

	Plasmodium spp.
(Malaria)
	Bite of infected mosquito
Tropical/subtropical areas

Sx: fever, chills, headache, myalgias, arthalgias, weakness, GI sx…

splenomegaly, thrombocytopenia, hypoglycemia, pulmonary or renal dysfunction, neuro changes

risk factors: travel, <10yrs
	Antigenic variation 
Adherence to RBCs

Life cycle


	Microscopic ID – demonstrate active infxn
4 spp can (usually) be distinguished by morphology of blood stages
	Prophylaxis when traveling to endemic areas 

( Larium

Antimalarials:

Chloroquine
For chloriquine resistant:

Quinine sulfate + doxycycline, tetracycline, or clindamycin

No vaccine


