Meningitis and Encephalitis

A. Meningitis- 

a. Definition

i. An inflammation of the meninges resulting in meningeal symptoms
1. Headache and Nuchal rigidity
ii. May be caused by an infectious or non-infectious etiology
iii. Acute- days 
iv. Chronic- weeks to months
v. Can get from carcinomatosis (cancer in spinal cord) or NSAIDS
b. Pathophysiology

i. An infection of the cerebrospinal fluid (CSF), including the ventricles of the brain and the subarachnoid space
ii. CSF is located between the pia mater and the arachnoid (the subarachnoid space)
iii. Three major ways in which the infectious agent can gain access into the CSF
1. Organisms living in the mouth/nose colonize these areas, invade the bloodstream and seed into the CSF
a. Most common pathway
2. Direct contiguous spread
a. infection close to brain that spreads into the brain
3. Retrograde neuronal pathway
a. Least common pathway- usually viruses spread this way
iv. The exposure of the neuronal cells to infectious agents initiates an inflammatory cascade
1. The inflammatory cascade which is mediated by TNF, IL-1 and other cytokines
v. The end result is vascular endothelial injury, which leads to cerebral edema, hypoperfusion and hypoxia
c. Risk factors

i. Neonates 
ii. Elderly
iii. Alcoholics
iv. Immunocompromised
v. Patients with VP shunts
d. Symptoms

i. Fever/chills- triad
ii. Headache- triad
iii. Neck pain/stiffness- triad
iv. Nausea/vomiting
v. Lethargy/confusion
vi. Photophobia
vii. Seizures
e. Signs

i. Nuchal rigidity
ii. Kernig’s sign- pain on knee extension

iii. Brudzinski’s sign- hip and knee raise on neck flexion

iv. Focal neurological signs
f. Etiology

i. Causes
1. bacteria
2. Viruses
3. Mycobacterium
4. Fungi
5. Spirochetes
6. Protozoa/Helminthes
g. Diagnostic Work-up

i. Lumbar puncture- most important test

ii. CBC- increase in WBC
iii. Basic metabolic panel
iv. CXR- TB
v. Blood culture
vi. CT scan- 1st test if suspected increase in intracranial pressure

h. CSF studies

i. Cell count
ii. Chemistry
1. Glucose
2. Protein
3. Chloride
iii. Gram stain and culture
iv. CSF bacterial antigen assay
v. Viral PCR studies
vi. AFB culture
vii. India ink stain
viii. VDRL- if suspected neurosyphilis
ix. Lyme PCR- for lyme’s disease
	
	WBC’s
	Glucose
	Protein
	Micro

	Normal
	0-5
	50-75
	15-40
	Neg

	Bacteria
	100-5000
	<40
	>100
	Gram stain

	Viral
	100-300
	Normal
	Normal
	Viral PCR

	TB
	100-500
	<40
	>100
	AFB Cx, Chloride

	Crypto
	10-200
	Low
	50-200
	India Ink

	Aseptic
	100-300
	Normal
	Normal
	Neg


i. Lumbar Puncture

i. Note opening pressure- <200cm of water
ii. Should be no blood in normal tap
1. May be in traumatic tap
iii. Indications
1. Assist in diagnosis of spinal cord neoplasm, cerebral hemorrhage, meningitis
iv. Contraindication
1. Increased intracranial pressure
2. Infection near LP site
j. Bacteria

i. Streptococcus pneumoniae

1. #1 cause of bacterial meningitis overall
2. Usually caused by bacteremia or direct extension from sinusitis/otitis media
3. Associated with basilar skull fracture
4. Treat with 3rd generation cephalosporin and vancomycin
ii. Neisseria meningitides
1. Colonizes the nasopharynx and enters the bloodstream
2. Patients may have rapidly forming petechiae/purpura rash
3. Common in crowded living conditions (college dormitories/military)
4. Treated with Ceftriaxone
iii. Haemophilus Influenzae

1. Normal flora in upper respiratory tract
2. Was a major source of morbidity and mortality prior to the availability of HIB vaccine
3. Treated with 3rd generation cephalosporins
iv. Listeria monocytogenes

1. One of the highest mortality rates- affects neonates, elderly, and pregnant females most commonly
2. Most human cases are food born
3. Alcoholics, elderly, neonates, and pregnant females are at highest risk
4. Treated with Ampicillin
v. Streptococcus agalactiae

1. Gram positive cocci that colonize the female genital tract
2. Most common agent of neonatal meningitis
3. Treated with Ampicillin and gentamycin or 3rd generation cephalosporin and vancomycin
vi. Aerobic gram negative bacilli

1. Escherichia coli common in neonates
2. Also common s/p neurosurgical procedures
3. Treated with 3rd generation cephalosporins or gentamycin
4. Pseudomonal infection must be treated with ceftazidime
vii. Infant signs/symptoms

1. Bulging fontanale- coning
2. No Kernig’s or Brudzinski’s
viii. Staphylococcus Aureus

1. Most common cause of meningitis in patients with VP shunts
2. Also seen in patients s/p neurosurgery and trauma
3. Treated with nafcillin/oxacillin
4. Treat MRSA with vancomycin
k. Viral Meningitis

i. Viral causes make up most causes of aseptic meningitis
ii. Enteroviruses- #1 cause
1. Polioviruses, coxsackie virus, echovirus
2. More common in the summer and fall
3. No specific treatment, just supportive care
l. Viral Meningitis/Encephalitis

i. Herpes virus- most common in infants from mom
1. HSV I- encephalitis
2. HSV II- meningitis
3. EBV, CMV- encephalitis
4. VZV- encephalitis in HIV patients
m. Fungal Meningitis

i. Cryptococcus Neoformans

1. Yeast like fungus
2. Found in pigeon droppings/nesting places
3. Gradual onset of symptoms, 1st symptom usually headache
4. Usually occurs among immunocompromised hosts
5. India ink stain
6. Treated with amphotericin, flucytosine, and fluconazole
n. Chronic Meningitis

i. Meningitis lasting loner that 4 weeks
ii. Patient is usually not as toxic looking as a patient with acute meningitis
iii. TB meningitis

1. Always suspected in a patient with aseptic/chronic meningitis
2. S/S- fever, malaise, and intermittent H/A
3. Treat with INH, PZA, Rifampin and ethambutol
iv. Neurosyphilis

1. CNS involvement may occur during any stage of syphilis, but most commonly in the tertiary or secondary stage
2. S/S- nausea, vomiting, H/A, meningismus, confusion
3. Acute onset of delerium
4. Treat with aqueous crystalline PCN G
v. Lyme Disease

1. Boriella Burgdorferi- deer tick in northeastern United States
2. Usually occurs 2-10 weeks after appearance of erythema migrans
3. Stage III disease- chronic meningitis with encephalopathy, change in mood, memory and language
4. Treat with Ceftriaxone or doxycycline
vi. Complications

1. Cranial nerve palsies
2. Empyema/brain abscess
3. hearing impairment
4. Cerebral edema
5. Brain herniation
6. Death- 25%
B. Encephalitis

a. Inflammation of brain parenchyma with cognitive defects
b. Distinct entity from meningitis, but often coexist with signs/symptoms of meningeal inflammation 
c. Usually viral cause
d. Portal of entry virus specific
e. Virus replicates outside CNS, crosses BBB by neuronal or Hematogenous spread
f. Gray matter affected
g. Causes

i. Herpes simplex virus
ii. Varicella Zoster virus
iii. Epstein barr virus
iv. Toxoplasmosis
v. Arbovirus
1. St. Louis encephalitis- Mississippi River
2. California virus encephalitis- children in rural midwest
3. Eastern equine encephalitis- deadliest, found in New England
4. Western equine encephalitis- Mississippi
5. West nile encephalitis- Northeast
a. Flavivirus transmitted via mosquitoes to birds
b. 1st case in 1999 in the US
c. Only 1 in 150 people infected will have neurological symptoms
i. Fatigue, fever, headache, weakness, flaccid paralysis
ii. Diagnosis

1. Normal CT scan
2. EEG shows generalized slowing
3. IgM antibody will be positive in serum and CSF
iii. Treatment

1. Supportive
2. Ribavirin and interferon
h. Signs and symptoms

i. Viral prodrome
1. H/A, fever, nausea, vomiting, myalgia
ii. Stiff neck
iii. Photophobia
iv. Seizures
v. Altered mental status
1. Motor/sensory deficits, speech defects, personality and behavior changes
i. Diagnosis

i. CBC normal 
ii. Electrolytes- usually normal
iii. CT scan- increased intracranial pressure, diffuse damage
iv. EEG
v. Lumbar puncture- CT first if worried about increased intracranial pressure
1. WBC less than 250/mm3 (lymphocytosis)
2. Glucose usually normal except in HSV
3. Increased protein ( less than 150mg/dl)
4. No RBC’s except in HSV
5. Can send off viral encephalitis panel- serum and CSF
vi. Increased DTRs
j. Treatment

i. Supportive care
1. Fever and pain control
ii. Decreased ICP
1. Head of bed elevation 
2. Mannitol/steroids
iii. Acyclovir

1. HSV- 50-75% mortality rate if untreated, high level of morbidity
a. Most survivors will have neurological deficits
2. Varicella- 100% mortality in immunocompromised
