CNS Infections – McGregor – 28-04-04

In this lecture we will consider the major CNS Infections and dwell a little into the properties of the main organisms that cause them. The infections considered are: 1) Acute meningitis, 2) Chronic meningitis, 3) Encephalitis / Myelitis, 4) Cerebral abscess, 5) Subdural empyema

Acute Meningitis (Lecture notes,  http://www.rajad.alturl.com ( 3rd year Micro)

General: This is inflammation of the meninges characterized by meningeal symptoms with increased WCC in CSF. 

Pathophysiology: Initially there is colonization of organisms locally (skin, respiratory tract, GIT, genitourinary tract) ( penetrates the submucosal ( haematogenous seeding of the CNS (common) / retrograde neuronal pathway (olfactory / peripheral nerves) / direct contiguous spread (nearby structures: sinusitis, otitis media, trauma, surgery, congenital malformations). Once inside the nervous system ( it seeds to the CNS where body defence mechanisms have limited power ( meningeal inflammation. 

Clinical features: Classic presentation: 1) nuchal rigidity, 2) headache, 3) fever, 4) photophobia, 5) neck stiffness. Other: 1) seizures, 2) neurological signs, 3) impaired mental status. 

Aetiological agents: 1) Bacterial Infections (order of commonality): S. pneumoniae (encapsulated gram +ve coccus, large lancet shaped colonies), N. meningitides (gram –ve diplococci – donut shaped, virulence factors: Capsule A, Endotoxin (LPS), IgA1 protease), H. influenzae (type b, gram –ve bacilli, virulence factor: Capsule b), L. monocytogenes (gram +ve motile rod, intracellular organism), S. agalactiae, aerobic gram –ve bacilli, Staphylococci (gram +ve cocci). 2) Viral infections: Enteroviruses, HSV, CMV, VZV (all are DNA icosahedral enveloped virus). 3) Fungal: Crptococcus (encapsulated yeast), 4) Protozoal: Amoeba (rare). 5) Non infective: drugs, vasculitis, malignancy. 

Investigations: 1) CT head (does not help much at all), 2) Lumbar puncture ( CSF study (measure opening pressure, send the fluid for cell count (and differential count), chemistry (ie, CSF glucose and protein), and microbiology (ie, Gram-stain and cultures)). 3) Blood cultures + Throat swab, 4) FBC & U&E. CSF intepretation: normal = colourless, bacterial = turbid, past treated = turbid/opalescent, Listeria = opalescent, Viral = opalescent. 

Management: Prehospital: ceftriaxone Hospital: ceftriaxone / cefotaxime, + penicillin (young, old, immunosuppressed) / vancomycin (resistance). Directed antibiotic therapy once organism identified. Steroids can be administered but should be before 1st dose of antimicrobials. Viral infections = benign + self limiting. 

Prophylaxis: S. pneumoniae: none, N.meningitides: rifampicin, H.influenzae:  rifampicin. 

Incidence of infections: 0-12 wks: Listeria, >12wks: Strep & N.meningitides mostly. 

Chronic Meningitis (Lecture notes, http://www.rajad.alturl.com ( 3rd yr Micro)

General: This type of meningitis presents quite lazily. 

Pathophysiology: same as acute meningitis. 

Clinical features: headache, focal signs, altered mental status
Aetiological agents: 1) Bacterial infections: M.tuberculosis (acid fast bacilli), T. pallidium (gram –ve spirochaetes), Actinomyces spp (gram +ve beaded, filamentous anaerobe)., Nocardia spp. (weakly gram +ve, acid fast beaded branching thin filament) – both are bacteria but behave like fungi 2) Viral Infections: Enteroviruses, CMV, Measles, Rabies, 3) Fungal Infections: Cryptococcus, 4) Protozoal: Toxoplasmosis gondii (cats), Naegleria fowleri, Acanthamoeba spp. 

Investigations: 1) CT/ MRI head, 2) Lumbar puncture (India Ink, cryptococcal Ag, ZN stain, VDRL, fungal + TB culture), 3) Serology (HIV, syphilis, cryptococcal Ag), 4) Blood/urine/sputum culture, 5) FBC/U&E/LFTs, 6) CXR. 

Encephalitis / Myelitis (Lecture notes, http://www.rajad.alturl.com ( 3rd yr Micro)

General: Inflammation of the brain parenchyma / Inflammation of spinal cord

Pathophysiology: Portals of entry are virus specific. Most viruses are transmitted by humans ( replicate outside the CNS ( gains entry into CNS via: haematogenous / neural or olfactory pathways ( crosses BBB ( enters neural cells ( inflammation affecting gray mater more than white mater. Patients may get infected post-vaccination or reactivation of dormant viruses. 

Clinical features: 1) headache, 2) nuchal rigidity, 3) hydrocephalus, 4) seizures, 5) altered mental status, 6) hypothalamic dysregulation. Myelitis: 1) Spinal cord signs

Aetiological agents: 1) Viral infections: Enteroviruses (Coxsackie, Polio, Echo), HSV-1&2 (neonates), VZV, EBV, MMR, adenoviruses (DNA icosahedral non-enveloped viruses containing penton fibres & knobs), arboviruses (transmitted by ticks), 2) Post viral infections: VZV, EBV, MMR, influenza. 2) Bacterial infections: Rickettsiae (gram –ve non motile rod/coccoid bacteria), Mycoplasma (bacteria without cell wall, cannot classify as rods/cocci) 3) Non infectious: demyelinating process in acute disseminated encephalitis. 

Investigations: 1) CT/MRI head, 2) Lumbar puncture ( CSF inspection, 3) EEG, 4) Serology etc. 

Management: Empirical: acyclovir, antibacterial, Specific therapy: onces aetiological agent identified, Supportive therapy

Cerebral abscess (Lecture notes, http://www.rajad.alturl.com ( 3rd yr Micro)

General: abscess in brain 

Pathophysiology: Infection begins outside the CNS ( seed to the CNS ( begins as cerebritis ( necrosis ( abscess. Infections seed: haematogenously / contiguous focus (sinusitis, otitis media) / trauma / idiopathic. 

Aetiological agents: 1) Bacterial infections: Streptococci (gram +ve cocci, gram stain shows strip of bacteria, catalase –ve), anerobes, enteric gram –ve bacilli (E.coli, Salmonella, Shigella), Staph aureus(Gram +ve cocci, catalase +ve, accumulate in clusters, golden colour). 2) Fungal Infections: Cryptococcus, Aspergillus (fungi releasing aflatoxins), Mucormycosis, Candida (yeast, causes: oral thrush, vaginitis, diaper rash), 3) Protozoal / Helminthic Infections 

Investigations: 1) CT/MRI brain, 2) Stereotactin aspiration. Lumbar puncture is dangerous because it can cause CNS herniation ( death. 

Management:Empirical therapy: benzylpenicillin/ceftriaxone, metronidazole. Steroids have a role in reducing the inflammation but they can also reduce effect of antibiotics ( so use them before antimicrobial therapy. Directed therapy as well. 

Subdural empyema / Intracranial abscess (Lecture notes, http://www.rajad.alturl.com ( 3rd yr Micro notes)

Aetiology: same as brain abscess

Clinical features: same as brain abscess

Investigations: MRI / CT scan, no LP

Management: Surgery ( drainage, post-op antibiotics.  

Source: http://www.rajad.alturl.com 


