Outline of Lecture 39 (01-30 PP; McArthur)

CNS Infections
Anatomical considerations


- BBB deters microorganism invasion AND clearance, also impedes Abx entry


- CSF space facilitates spread of pathogens


- No lymphatics and few phagocytes


- Neurons are almost irreplaceable, and glial cells have low turnover ( treat early and aggressively to prevent permanent loss

Bacterial meningitis (rapid diagnosis is critical!)

Sx:  Classic triad of HA, stiff neck, fever


- Also lethargy, nausea/vomiting, seizures, nonblanching purpuric rash, ataxia


- Complications (CN palsy, hydrocephalus, septic occlusion of blood vessels) due to pus accumulation at base of brain; long term neuro sequelae are the same

3 most common organisms


H. influenzae: mostly found in adults due to childhood vaccination



S. pneumoniae: especially in elderly



N. meningitides: especially in young adults; vaccine only partially effective

Dx:  CSF shows PMNs, ( protein, and ( Glc; coagglutination tests to identify organism

Rx:  cefotaxime + vancomycin; add ampicillin if immunocompromised to cover Listeria

Viral encephalitis


General Sx:  fever, HA, nausea, vomiting, altered mentation, seizures, hyperreflexia, meningismus


HSV (rapid diagnosis is critical!)



Sx:  above PLUS focal deficits and seizures*


Due to reactivation of latent virus, affecting frontal and medial temporal lobes



Dx: CSF shows mononuclear cells (also ( protein, nl glucose); HSV PCR



Rx: acyclovir


Pathology: viral inclusions, possible hemorrhage and necrosis in inferior temporal lobe

CMV



Sx: HA, fever, altered mental status; focal signs and meningismus uncommon



Dx: CSF CMV PCR



Rx: ganciclovir



Pathology: CMV inclusion bodies, necrosis of subependymal region


Arbovirus encephalitides (spread via mosquito bites)



WNV: above PLUS motor weakness



JBE: above PLUS movement disorders


Other emerging viruses:  HHV-6, VZV

Bacterial abscess


- Sx: Classic triad of HA, focal neuro signs, seizures (but < 50% have full triad)


- Common organisms: Streptococci, S. aureus, enterobacteriaceae, bacteroides


- Predisposing conditions are anything that promotes bacterial seeding of brain (eg endocarditis, CHD, invasive procedures, trauma, sinus infection, pneumonia, dental infections)

- Dx: MRI ring-enhancing rim (capsule) in brain surrounding hypodense area (pus or necrosis)

- Rx: multiple Abx to cover common organisms, avoid steroids
In general HA + fever is an emergency, think meningitis, encephalitis, abscess, endocarditis w/ septic emboli, and vasculitis (eg giant cell arteritis)

Immunodeficiency diseases (HIV)
- Organism susceptibility varies with the type of immune deficiency (eg T cell vs B cell deficiency); focus here is on T cell deficiency (CD4 < 200) in AIDS



Crytpococcal meningitis


- An opportunisitic fungal infection

- Sx: HA, fever, nausea/vomiting, altered mental status, meningismus but no stiff neck (limited inflammatory response), focal deficits



- Hydrocephalus due to obstructed CSF outflow is a lethal complication


- Dx: CSF positive cryptococcal antigen and positive fungal culture (budding yeast forms), but often normal in other respects

- Rx: amphotericin B followed by fluconazole (maintenance therapy unless CD4 count is maintained)


- Pathology: gross glistening cysts

Toxoplasmosis



- A reactivated obligate intracellular protozoa


- Sx: subacute process, focal deficits, HA, altered mental status, fever, seizures


- Dx: MRI ring-enhancing lesions indistinguishable from PCNSL or abscess


- Rx: often empiric pyrimethamine + sulfadiazine + folinic acid



- Pathology: tachyzoites and/or encysted bradyzoites


Primary CNS lymphoma (PCNSL)


- Sx: progressive neuro deterioration w/ encephalopathy, focal deficits, seizures 



- B cell lymphoma associated with EBV


- Dx: MRI ring-enhancing lesions indistinguishable from toxoplasmosis; biopsy; thallium SPECT; CSF EBV PCR


- Pathology: perivascular atypical lympocytic infiltrate


Progressive multifocal leukoencephalopathy (PML)



- A reactivated JC virus (papovavirus) infection of oligodendrocytes

- Sx: progressive hemiparesis, hemianopsia, aphasia, ataxia, no HA/fever/change in consciousness


- Dx: characteristic white matter lesions on MRI (pathognomonic), CSF PCR


- Pathology: patchy foci of white matter demyelination w/o sharp edges (compare to MS!), inclusion bodies in oligodendrocytes, giant astrocytes


Also susceptible to Listeria and CMV infections (see above)

Also HIV-associated meningitis, dementia, and painful sensory neuropathy

Spirochetes


Syphilis


- Sx: depends on length of infection; early mild meningitis and ocular manifestations; late dementia, posterior root arachnoidtis



- Rx: IV penicillin


Lyme disease


- Sx: initial target rash, later meningitis, encephalitis, CN palsy, radiculoneuritis



- Dx: ELISA for antibodies but not accurate



- Rx: ceftriaxone or doxycycline (but doesn’t help with neuro sx); tick control prevention
Prion diseases (extremely rare)

Includes Creutzfeld-Jakob disease (CJD), new variant CJD, Kuru, and others

Sx: rapid progressive dementia w/ myoclonus

Pathology: spongiform encephalopathy (vacuolization of brain w/ fibrillar protein deposition)
