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Roadmap

ÅSpectrum of neurological syndromes in 

HIV

ÅGeneral diagnostic patterns of CNS 

syndromes

ÅCases with syndromic differential 

diagnosis and treatment

ÅRole of ART in CNS

ÅQuestions and discussion



HIV Neurology:

Overview
ÅNeurological complications are common

ÅAll stages of infection/immune status

ÅAll parts of the nervous system affected

ÅDiverse syndromes

ÅMultiple pathologies often coexist

ÅCumulative neurological burden ïthe 

limited ability of recovery in CNS is unique 

and raises the stakes for early treatment 



Case 1

27M with advanced HIV presents with 

vomiting, HA, neck pain, and mental status 

change worsening over weeks. 



Case 2

38M with HIV presents with 1 day of N/V 

followed by generalized tonic clonic 

seizure. 



Case 3

52M with HIV presents with 5 weeks of right 

arm clumsiness, unsteady gait.)



Case 4

64M with HIV presents with gradually 

worsening mental function over 1-2 years.



HIV Neurology:

Diagnostic Principles
ÅEpidemiology

ÅHost factors

ÅClinical symptoms and signs

ÅSerological and other non-CNS studies

ÅCSF studies

ÅImaging where available

ÅResponse to treatment



Epidemiology

ÅLimited data in resource-limited settings

ÅLittle confirmatory evidence of definitive 

diagnosis

ÅMalaria, tuberculosis, and 

neurocysticercosis increased in sub-

Saharan Africa 

ÅHIV prevalence impacts CNS infectious 

epidemiology



Epidemiology

ÅMeningitis in Johannesburg, South Africa1

ïTuberculous meningitis (TBM) 25.4%

ïBacterial meningitis (BM) 22.5%

ïViral meningitis 14.1%

ïCryptococcal meningitis (CM) 13%

ÅMeningitis in Harare, Zimbabwe2

ïCM 45%

ïMononuclear meningitis (aseptic) 27%

ïBM 16%

ïTBM 12% 1Bergemann 1996; 2Hakim 2000.



Immune Status

ÅÅCD4 count > 500 CD4 count > 500 ïïñnormal hostò*ñnormal hostò*

ïDysimmune syndromes: Guillain-Barre, 
polymyositis

ïChronic low-grade meningitis



Immune Status

ÅÅCD4 200CD4 200--500500

ïTb, syphilis, VZV

ïDementia, neuropsychiatric syndromes

ïRarely PML



Immune Status

ÅÅCD4 < 200 CD4 < 200 ïïdifferential expandsdifferential expands

ïModerate: Toxoplasma, cryptococcus, PML

ïSevere: PCNSL, CMV



TB, syphilis, VZV



Viral Status/

Prophylaxis
ÅHigh viral load, even with preserved CD4 

count, carries increased risk for 
neurological complications

ÅART effectiveness and timing changes 
differential, including IRIS

ÅProphylaxis with TMP-SMX lowers risk of 
toxoplasmosis

ÅProphylaxis with fluconazole lowers risk 
cryptococcal meningitis (but not mortality)1

1Parkes-Ratanshi 2009



Clinical Localization

Localization within nervous system

ÅMeninges

ÅDiffuse brain lesions

ÅFocal brain lesions

ÅSpinal cord

ÅNerve root and peripheral nerve

ÅMuscle



Clinical Localization

Localization within nervous system

ÅÅMeningesMeninges

ÅÅDiffuse Diffuse brain lesionsbrain lesions

ÅÅFocal brain lesionsFocal brain lesions



Clinical Localization

Localization within nervous system

ÅÅMeningesMeninges

ïHeadache, nucchal rigidity, photophobia, 
confusion (may overlap with encephalitis)



Clinical Localization

Localization within nervous system

ÅÅDiffuse brain lesionsDiffuse brain lesions

ïEncephalopathy, dementia, neuro-psychiatric



Clinical Localization

Localization within nervous system

ÅÅFocal Focal brain lesionsbrain lesions

ïHemiparesis, ataxia, aphasia, visual field 
deficit, seizure



Clinical Localization

Localization within nervous system

ÅÅIn practice, there is often overlap of In practice, there is often overlap of 
syndromes (syndromes ( meningoencephalitismeningoencephalitis ))

ïïSeizures, altered mental status, CSF Seizures, altered mental status, CSF 
abnormalities may be seen in each syndromeabnormalities may be seen in each syndrome



Etiology

ÅMeninges: acuteacute

ïAseptic meningitis

ïPyogenic

ïHIV seroconversion

ïHSV-2, VZV, neurosyphilis

ïHIV rebound

ïHIV IRIS



Etiology

ÅMeninges: subacutesubacute

ïCryptococcal meningitis

ïTuberculous meningitis

ïOther fungal (histoplasma, coccidiodes)

ïNeurosyphilis

ïNeoplastic (lymphomatous)

ïHIV (usu asymptomatic)



Etiology

ÅDiffuse brain lesions: acuteacute

ïHIV encephalitis

ïCMV encephalitis

ïVZV encephalitis

ïPost-infectious encephalitis (ADEM)

ïToxic (efavirenz, illicit drugs, EtOH)

ïNeurosyphilis

ïCerebral malaria (HIV or non-HIV)



Etiology

ÅDiffuse brain lesions: subacutesubacute

ïHIV-associated dementia

ïHIV rebound meningoencephalitis

ïNeuro-IRIS

ïNeurosyphilis



Etiology

ÅFocal brain lesions with mass effectwith mass effect

ïToxoplasmic encephalitis

ïPrimary CNS lymphoma

ïFungal abscess (crypto, aspergillus)

ïBacterial abscess (including atypical 

organisms, e.g. Nocardia)

ïTuberculosis

ïNeurocysticercosis



Etiology

ÅFocal brain lesions without mass effectwithout mass effect

ïPML (except in IRIS, when inflammation can 

cause mild mass effect and enhancement on 

imaging)

ïHIV-associated stroke (usually no mass effect 

except at ~4 days w/peak cytotoxic edema)

ïNeurosyphilis (including optic neuritis)



Diagnostic Studies: 

non-CNS
ÅSerum CrAg 98% sens, 99% spec

ïMay precede clinical symptoms by 22 days

ÅSerum Toxo IgG 84-93% sensitive

ÅMalarial smear

ÅChest x-ray abnormal in up to 50% of 

patients with CNS TB



Diagnostic Studies: 

CSF Profiles
Parameter Bacterial TB Crypto Aseptic

Opening 

Pressure 

(mmH2O)

>180 Normal to 

elevated

>200 in 70% 

(may be much 

higher)

Normal to 

slightly elevated

Glucose (mg/dL) <40 <45 Normal to 

slightly low

>45

Protein (mg/dL) 100-500 100-500 (2-6g 

w/CSF block)

Normal to 

slightly elevated

Normal to 

slightly elevated

WBC (cells/mm3) 10-10,000 100-500 <50 10-2,000

Differential PMN Lymphocytic 

(PMN early)

Mononuclear Lymphocytic

Microscopy GS+ in 60-

90%

AFB smear low 

sensitivity

India ink+ 70-

90%

Neg

Culture 70-85% <70% Gold standard Viral cultures

Other Latex 

agglutination+ 

~ 60-100%

PCR+ ~60%, 

IGRA+ ~ 50% 

CrAg 93-100% 

sens, 93-98% 

spec

PCRôs exist but 

often not 

clinically useful
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PCRôs exist but 

often not 

clinically useful



Diagnostic Studies: 

CSF Clues
ÅVery low glucose:  carcinomatosis, 

lymphomatosis, gliomatosis, TB, fungal, 

sarcoidosis, hypoglycemia, chemical, 

SAH, LCMV

ÅHigh protein: TB with CSF block

ÅAll lymphocytes: aseptic after 24 hours, 

TB, LCMV

ÅElevated PMNs: bacterial, early TB, HSV

ÅHemorrhagic: HSV, other rare viruses 

(Hantavirus, Ebola, Dengue), and ameba
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Diagnostic Studies: 

CSF Clues

ÅÅHigh proteinHigh protein : TB with CSF block



Diagnostic Studies: 

CSF Clues

ÅÅAll lymphocytesAll lymphocytes : aseptic after 24 hours, 

TB, LCMV



Diagnostic Studies: 

CSF Clues

ÅÅElevated Elevated PMNsPMNs: bacterial, early TB, HSV



Diagnostic Studies: 

CSF Clues

ÅÅHemorrhagic:Hemorrhagic: HSV, other rare viruses 

(Hantavirus, Ebola, Dengue), and ameba



Diagnostic Studies: 

CSF Clues
Clue Etiology

Very low 

glucose:

carcinomatosis, lymphomatosis, gliomatosis, TB, 

fungal, sarcoidosis, hypoglycemia, chemical, 

SAH, LCMV

Very high 

protein:

TB with CSF block

All 

lymphocytes:

Aseptic meningitis > 24h, TB, LCMV

PMN 

predominance:

bacterial, early TB, HSV

Hemorrhagic: HSV, other rare viruses (Hantavirus, Ebola, 

Dengue), and ameba



Diagnostic Studies: 

CSF PCR

JCV/PML HSV VZV CMV

Sensitivity Var (74-

92%)

H H H

Specificity Var (70-

80%)

H (94-

100%)

H H

Toxo TB EBV/PCNSL

Sensitivity L (44-81%) L (60%) H (80-98%)

Specificity H (100%) H H (88-100%)



Resource-Limited

CNS Infection
ÅMortality much higher than in resource-rich 

countries

ÅDefinitive diagnosis elusive

ÅPresentation delayed

ÅLP often delayed

ÅTreatment delayed



Resource-Limited

CNS Infection
ÅReasons for LP delay

ïNo equipment available

ïLimited laboratory hours

ïPatient response to empiric therapy prior to 

LP

ïPatient mortality prior to LP

ïPatient refusal

ïConcern for herniation



Resource-Limited

CNS Infection
ÅReasons for treatment delay

ïLimitations on empiric use of antimicrobials

ïOverlap of syndromes

ïDelay in presentation

ïDelay in diagnosis



Resource-Limited CNS 

Infection: Proposed Algorithm
ÅImmediate CXR and malarial smear

ÅHIV +/-

ÅCRAG +/-

ÅEmpiric Rx based on CSF profile

ÅConcurrent adjunct studies: toxo IgG (focal 

signs), VDRL, lymph node biopsy 

(lymphadenopathy), CSF AFB & 

mycobacterial culture, head CT, transfer

ÅReassess based on response
Trachtenberg 2007



Trachtenberg 2007



Case 1

27M with advanced HIV (CD4 17, VL 63K) 

not on ART presents with vomiting, HA, 

neck pain, and mental status change 

worsening over weeks. Taking TMP-SMX 

and azithromycin.

PE: T 39, poorly responsive, CN intact, 

moving all 4 equally (GCS 11).

Labs : Toxo IgG+; CMV Ag -, CMV Ab +

CXR clear; head CT no mass lesions, 

edema, or abnormal enhancement



Case 1

27M with advanced HIV (CD4 17CD4 17, VL 63K) 

not on ART presents with vomiting, HA, 

neck pain, and mental status change 

worsening over weeksover weeks . Taking TMPTMP--SMXSMX

and azithromycin.

PE: T 39, poorly responsive, CN intact, CN intact, 

moving all 4 equallymoving all 4 equally (GCS 11).

Labs : Toxo IgG+; CMV Ag -, CMV Ab +

CXR clear; head CT no mass lesionshead CT no mass lesions , 

edema, or abnormal enhancement



Case 1

LP: opening pressure > 500 mmH2O; 

glucose 45, protein 77, WBC 91 (50%N, 

17%L, 28%M); India ink stain shows 

encapsulated yeast; cryptococcal Ag+ at 

1:500K



Case 1



Meningitis

Differential:

ÅIn pts with CD4<200: CM, TBM, BM, and 

syphilis

ÅCM usu occurs when CD4<100

ÅCM is often AIDS defining illness

ÅTypically symptoms progress over 1-2 

weeks before presentation

ÅMost common symptoms are fever, 

malaise, and headache



Meningitis

Differential:

ÅLike CM, TBM is more subacute than BM

ÅTBM often associated with cranial nerve 

palsies

ÅPrior or concurrent pulmonary TB

ÅCSF glucose classically low

ÅProtein may be extremely high

ÅInitial worsening may occur with TB 

treatment and/or with ART (IRIS)



Meningitis

Differential:

ÅBM more often acute, higher WBC count, 

PMN predominance

ÅAssociated stroke should suggest 

meningovascular syphilis (or TBM)

ÅHIV ñasepticò meningitis occurs at 

seroconversion 

ÅHIV viral breakthrough (rebound) occurs 

with ART failure or non-adherence



Meningitis

Differential considerations:

ÅHIV pts are susceptible to the same 

causes of meningitis as the normal 

population, especially where bacterial 

meningitis is endemic.

ÅIn advanced HIV, symptoms typical for 

meningitis may be mild due to lack of 

appropriate inflammatory response; CSF 

may be bland or minimally inflamed.



Meningitis

Diagnosis:

ÅBlood cultures; serum CrAg, RPR/TPPA

ÅCXR to look for pulmonary Tb

ÅLP for opening pressure (typically high in 

CM); glucose, protein, WBC with 

differential; bacterial and fungal cultures, 

India ink, CrAg, AFB and mycobacterial 

culture



Meningitis

Diagnosis:

ÅCT is helpful as many pts with advanced 

HIV have multiple infections

ÅPresence of mass lesions would change 

differential

ÅMass lesions causing downward pressure 

increase risk for herniation with LP

ÅIn practice, CT is limited in resource-

limited settings



Cryptococcal Meningitis

Treatment:

ÅInduction: IV amphotericin 0.7-1 mg/kg/d 

IV plus flucytosine 25 mg/kg PO q6 > 14d 

ÅAlternative: amphotericin B lipid 

formulation 4 mg/kg/d IV plus flucytosine 

25 mg/kg PO q6 > 14d

ÅConsolidation: fluconazole 400 mg daily > 

8wks (or until CSF sterile)

ÅMaintenance: fluconazole 200 mg daily



Cryptococcal Meningitis

Alternative Treatment (less effective):

ÅInduction: IV amphotericin 0.7-1 mg/kg/d IV 

x 14d

ÅInduction: IV amphotericin 0.7-1 mg/kg/d IV 

plus fluconazole 800mg daily x 14d

ÅInduction: Fluconazole 1200mg daily + 

flucytosine 100 mg/kg daily for 6 weeks

ÅInduction: Fluconazole >1200mg daily for 

10-12 weeks

ÅMaintenance: fluconazole 200 mg daily



Cryptococcal Meningitis

Treatment:

ÅMay need repeat LP to relieve ICP

ÅNo benefit to acetazolamide

ÅIRIS is common in CM

ÅInitiate ART 2 weeks after starting crypto-

specific therapy to avoid confusion over 

medication toxicity*

ÅCan consider discontinuing fluconazole 

after 12 months at CD4>100 but often 

must prophylax indefinitely



Case 2

38M with HIV (CD4 31, VL 112K) presents 

with 1 day of N/V followed by generalized 

tonic clonic seizure. Non-compliant with 

TMP-SMX prophylaxis. 

PE: afebrile, white plaques on tongue, mild 

right hemiparesis.



Case 2

38M with HIV (CD4 31CD4 31, VL 112K) presents 

with 1 day1 day of N/V followed by generalized 

tonic clonic seizureseizure . NonNon--compliant with compliant with 

TMPTMP--SMX SMX prophylaxis. 

PE: afebrile, white plaques on tongue, mild mild 

right hemiparesisright hemiparesis .



Focal Brain Lesion

Differential:

ÅToxoplasma gondii

ÅPrimary central nervous system lymphoma 

(PCNSL)

ÅProgressive multifocal leuko-

encephalopathy (PML)

ÅTuberculosis

ÅCysticercosis

ÅBacterial abscess



Focal Brain Lesion

Differential:

ÅAll commonly present with fever, 

headache, confusion

ÅSymptoms in toxo generally develop 

rapidly over days, as opposed to PCNSL 

(over a few weeks) and PML (over weeks 

to months)

ÅFocal tuberculous lesions can present 

similarly over days to weeks

ÅNCC often presents first with seizure



Focal Brain Lesion

Diagnosis:

ÅMost patients with toxo are serum IgG 
positive, so a negative serology makes 
toxo doubtful (7-16% false negative) 

ÅIf patient is adherent to TMP-SMX 
prophylaxis for PCP, toxo is less likely.

ÅGold standard for diagnosis is brain biopsy



Focal Brain Lesion

Diagnosis:

ÅTherapeutic trial.

ÅApproximately 70-80% of pts have clinical 
and radiographic response.

ÅVast majority have at least 50% 
improvement from baseline at 14 days of 
treatment.

ÅIf no improvement within three weeks, 
other diagnoses should be pursued and 
treated.



Case 2

Diagnostic studies:

ÅSerum toxo IgG+, IgM-

ÅChest X-ray clear

ÅCSF normal; EBV and JCV PCR negative

ÅEmpiric toxo treatment lead to rapid 
clinical and radiographic improvement

ÅContinued on anti-epileptic for one year 
and then tapered off



Case 2

Pre-Rx

Post-Rx



Toxoplasmosis

Treatment:

ÅPyrimethamine 200 mg PO x1, then 50 mg 

(for <60 kg body wt) or 75 mg (for >60 kg 

body wt) PO qd

ÅPlus folinic acid 10 mg PO qd

ÅPlus sulfadiazine 1000 mg (for <60 kg 

body wt) or 1500 mg (for >60 kg body wt) 

PO q6h

ÅTreat for 6-8 weeks until good response



Toxoplasmosis

Treatment:

ÅAlternative to sulfadiazine: Clindamycin 
600 mg IV or PO q6h

ÅSuppressive therapy: Pyrimethamine 50 
mg PO qd + sulfadiazine 0.5-1 g PO q6h + 
folinic acid 10 mg PO daily 

ÅMay be discontinued when CD4>200 for at 
least 6 months

ÅRecovery is variable; may have lifelong 
epilepsy



Case 3

52M with HIV (CD4 130, VL 803K) presents 

with 5 weeks of right arm clumsiness, 

unsteady gait. Not on TMP-SMX.

PE: afebrile and well-appearing, right upper 

extremity dysmetria.

Labs : toxo IgG (-)

CXR: clear

CSF: OP, glucose, protein normal; 10 WBC 

(lymphocyte predominance); CrAG (-); 

AFB, fungal & mycobacterial cultures (-)
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Case 3


