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Roadmap o®

A Spectrum of neurological syndromes in
HIV

A General diagnostic patterns of CNS
syndromes

A Cases with syndromic differential
diagnosis and treatment

A Role of ART in CNS
A Questions and discussion



HIV Neurology: ¥y
Overview

D&
A Neurological complications are common

A All stages of infection/immune status

A All parts of the nervous system affected

A Diverse syndromes

A Multiple pathologies often coexist

A Cumulative neurological burden i the
limited ability of recovery in CNS Is unique
and raises the stakes for early treatment




Case 1 g

2 /M with advanced HIV presents with
vomiting, HA, neck pain, and mental status
change worsening over weeks.



Case 2 o

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.



gz HIV Neurology:

A | . . . e .

Diagnostic Principles =

A Epidemiology
A Host factors
A Clinical symptoms and signs
A Serological and other non-CNS studies
A CSF studies

A Imaging where available
A Response to treatment



Epidemiology ®

A Limited data in resource-limited settings
A Little confirmatory evidence of definitive
diagnosis

A Malaria, tuberculosis, and
neurocysticercosis increased In sub-
Saharan Africa

A HIV prevalence impacts CNS infectious
epidemiology



Epidemiology g

A Meningitis in Johannesburg, South Africal
I Tuberculous meningitis (TBM) 25.4%
I Bacterial meningitis (BM) 22.5%
I Viral meningitis 14.1%
I Cryptococcal meningitis (CM) 13%
A Meningitis in Harare, Zimbabwe?2
i CM 45%
I Mononuclear meningitis (aseptic) 27%
i BM 16%

L] O
I TBM 12% 1Bergemann 1996; 2Hakim 2000.



Immune Status  o*° °.

ACD4count>500 iAnor mal host

I Dysimmune syndromes: Guillain-Barre,
polymyositis
I Chronic low-grade meningitis

« CD4 200-500
« CD4 < 200 — differential expands



Immune Status

e CD4 count > 500 — “normal host”

A CD4 200-500
I Tb, syphilis, VZV
I Dementia, neuropsychiatric syndromes
I Rarely PML

« CD4 < 200 — differential expands



Immune Status  «* .

e CD4 count > 500 — “normal host™
« CD4 200-500

ACD4 <2007 differential expands

I Moderate: Toxoplasma, cryptococcus, PML
I Severe: PCNSL, CMV
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Viral Status/ °y .
Prophylaxis

A High viral load, even with preserved CD4
count, carries increased risk for
neurological complications

A ART effectiveness and timing changes
differential, including IRIS

A Prophylaxis with TMP-SMX lowers risk of
toxoplasmosis

A Prophylaxis with fluconazole lowers risk
cryptococcal meningitis (but not mortality)?

1Parkes-Ratanshi 2009



Localization within nervous system
A Meninges

A Diffuse brain lesions

A Focal brain lesions

A Spinal cord

A Nerve root and peripheral nerve
A Muscle
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Localization within nervous system
A Meninges

A Diffuse brain lesions

A Focal brain lesions

* Spinal cord
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Localization within nervous system

A Meninges

I Headache, nucchal rigidity, photophobia,
confusion (may overlap with encephalitis)

 Diffuse brain lesions

 Focal brain lesions



Localization within nervous system

* Meninges
A Diffuse brain lesions
I Encephalopathy, dementia, neuro-psychiatric

 Focal brain lesions



Localization within nervous system

* Meninges
* Diffuse brain lesions

A Focal brain lesions
I Hemiparesis, ataxia, aphasia, visual field
deficit, seizure
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& Clinical Localization o°

Localization within nervous system
* Meninges

 Diffuse brain lesions

* Focal brain lesions

A In practice, there is often overlap of
syndromes ( meningoencephalitis )

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



Etiology

A Meninges: acute
I Aseptic meningitis

Pyogenic

HIV seroconversion
HSV-2, VZV, neurosyphilis
HIV rebound

HIV RIS



Etiology

A Meninges: subacute

Cryptococcal meningitis

Tuberculous meningitis

Other fungal (histoplasma, coccidiodes)
Neurosyphilis

Neoplastic (lymphomatous)

HIV (usu asymptomatic)



Etiology

A Diffuse brain lesions: acute
I HIV encephalitis
I CMV encephalitis
I VZV encephalitis
I Post-infectious encephalitis (ADEM)
I Toxic (efavirenz, illicit drugs, EtOH)
I Neurosyphilis
I Cerebral malaria (HIV or non-HIV)



Etiology

A Diffuse brain lesions: subacute
I HIV-associated dementia
I HIV rebound meningoencephalitis
I Neuro-IRIS
I Neurosyphilis



Etiology

A Focal brain lesions with mass effect
I Toxoplasmic encephalitis
I Primary CNS lymphoma
I Fungal abscess (crypto, aspergillus)

I Bacterial abscess (including atypical
organisms, e.g. Nocardia)

I Tuberculosis
I Neurocysticercosis



Etiology e

A Focal brain lesions without mass effect

I PML (except in IRIS, when inflammation can
cause mild mass effect and enhancement on
Imaging)

I HIV-associated stroke (usually no mass effect
except at ~4 days w/peak cytotoxic edema)

I Neurosyphilis (including optic neuritis)



Diagnostic Studies:
non-CNS

A Serum CrAg 98% sens, 99% spec
I May precede clinical symptoms by 22 days

A Serum Toxo 1gG 84-93% sensitive
A Malarial smear

A Chest x-ray abnormal in up to 50% of
patients with CNS TB




Diagnostic Studies:

CSF Profiles

_ Crypto
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Diagnostic Studies:
CSF Clues

A Very low glucose: carcinomatosis,
lymphomatosis, gliomatosis, TB, fungal,
sarcoidosis, hypoglycemia, chemical,
SAH, LCMV

A High protein: TB with CSF block

A All lymphocytes: aseptic after 24 hours,
B, LCMV

A Elevated PMNs: bacterial, early TB, HSV

A Hemorrhagic: HSV, other rare viruses
(Hantavirus, Ebola, Dengue), and ameba
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Diagnostic Studies:
CSF Clues

* Very low glucose: carcinomatosis,
lymphomatosis, gliomatosis, TB, fungal,
sarcoidosis, hypoglycemia, chemical,
SAH, LCMV
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 All lymphocytes: aseptic after 24 hours,
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Diagnostic Studies:  ®.

CSF Clues

Very low carcinomatosis, lymphomatosis, gliomatosis, TB,

glucose: fungal, sarcoidosis, hypoglycemia, chemical,
SAH, LCMV

Very high TB with CSF block

protein:

All Aseptic meningitis > 24h, TB, LCMV

lymphocytes:

PMN bacterial, early TB, HSV

predominance:

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

Dengue), and ameba
O



Sensitivity

Specificity

Diagnostic Studies: 2e
CSF PCR —
JCV/IPML |HSV \VAY, CMV

H

H (94-
100%)

Sensitivity

Toxo

B

L (44-81%) L (60%)

EBV/PCNSL
H (80-98%)

Specificity

H (100%) H

H (88-100%)



Resource-Limited = oo ,
CNS Infection

D&
A Mortality much higher than in resource-rich
countries

A Definitive diagnosis elusive
A Presentation delayed

A LP often delayed

A Treatment delayed




Resource-Limited = oo ,
CNS Infection

© o
A Reasons for LP delay

I No equipment available

I Limited laboratory hours

| Patient response to empiric therapy prior to
P

I Patient mortality prior to LP
I Patient refusal
I Concern for herniation




Resource-Limited = oo ,
CNS Infection

b
A Reasons for treatment delay
I Limitations on empiric use of antimicrobials
I Overlap of syndromes
I Delay in presentation
I Delay in diagnosis




=“Resource-Limited CNS g. ,
“Infection: Proposed Algorithm =

A Immediate CXR and malarial smear
AHIV +/-

A CRAG +/-

A Empiric Rx based on CSF profile

A Concurrent adjunct studies: toxo IgG (focal
signs), VDRL, lymph node biopsy
(lymphadenopathy), CSF AFB &
mycobacterial culture, head CT, transfer

A Reassess based on response

-

Trachtenberg 2007



Suspected Central Mervous System Infection,
1. If focal newrclegical deficit, mental status change or recem seizure is present, then consider
a8 CT scan prior fo umbar puncture if possible, fa CT scan is not available, then consider the
risks varsus benafits of the LP, and make a decision with ihe patiant or family members.

2. CXR and malaria smear (if applicable) on admission if possible.

HIV status by rapid test or
suggestive physical exam: thrugh,
wasting, Kaposi's sarcoma, etc

Positive Negative

Lumbar puncture: If this will be dalayed
more than 30 minutes treat for bacterial
meningitis by local or national standard of
care or guidalines,

CS5F: cell count, glucose, Gram stain.
If possible consider adding CSF: protein,
culture, AFB stain, VDRL, crypiococcal
antigen (if not already done).

Crytpococcus by India
ink of CSF or serum or
CSF antigen,

Negative —

Positive l
Y

Bacterial meningitis: neutrophilic predomimant, low glucose.

T fi COCCLs b :
et Ir Crypita e oy Treal by local or naticnal standard of care or guidelines,

lecal or national standard of

care or guidelines. Tuberculous meningitis:  lymphocytic predominant, low glucase,

Treat by local or national standard of care or guidelines.

The fic lumb S
TEpme IO CXR ghould be taken if this has not already been done,

puncture for signs of
increased intracranial

e Viral meningoencephalitis: Iymphocytic pradominant, normal glucosa.
P Treal by local or national standard of care or guidalines
Diagnostic suggestions: l

1. Repeat CEF analysis. If glucose is sthll
levw consider bactencidal failure or
misdiagnosis (i.e., Thinstead of BM).

2. CXR if not already done,

3. Toxoplasma lgG if HIV positive and focal

Improvemeant within

2448 hours or Continue
deficit ar encephalitis. = No iy Yesw treat t
CSF cullure andfor AFB stain s e
B ; diagnosis?

5, Lymph node biopsy if lymphadenopathy
is preseni.

6. CT scan.

7. VDRL (CSF andlor s2rum)

8, Transfer to referral hospital if possible,

Trachtenberg 2007




Case 1 e

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 azithromyecin.

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 17, VL 63K)
not on ART presents with vomiting, HA,
neck pain, and mental status change
worsening over weeks . Taking TMP-SMX
and azithromyecin.

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 g

LP: opening pressure > 500 mmH20;
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 e

Differential:

A In pts with CD4<200: CM, TBM, BM, and
syphilis

A CM usu occurs when CD4<100

A CM is often AIDS defining illness

A Typically symptoms progress over 1-2
weeks before presentation

A Most common symptoms are fever,
malaise, and headache



Meningitis e

Differential:
A Like CM, TBM is more subacute than BM

A TBM often associated with cranial nerve
palsies

A Prior or concurrent pulmonary TB
A CSF glucose classically low
A Protein may be extremely high

A Initial worsening may occur with TB
treatment and/or with ART (IRIS)



Meningitis B

Differential:

A BM more often acute, higher WBC count,
PMN predominance

A Associated stroke should suggest
meningovascular syphilis (or TBM)

AHI V fNaseptiacursateni ng.
seroconversion

A HIV viral breakthrough (rebound) occurs
with ART failure or non-adherence



Meningitis e

Differential considerations:

A HIV pts are susceptible to the same
causes of meningitis as the normal
population, especially where bacterial
meningitis iIs endemic.

A In advanced HIV, symptoms typical for
meningitis may be mild due to lack of
appropriate inflammatory response; CSF
may be bland or minimally inflamed.



Meningitis e

Diagnosis:
A Blood cultures; serum CrAg, RPR/TPPA
A CXR to look for pulmonary Tb

A LP for opening pressure (typically high in
CM); glucose, protein, WBC with
differential; bacterial and fungal cultures,
India ink, CrAg, AFB and mycobacterial
culture




Meningitis e

Diagnosis:

A CT is helpful as many pts with advanced
HIV have multiple infections

A Presence of mass lesions would change
differential

A Mass lesions causing downward pressure
Increase risk for herniation with LP

A In practice, CT is limited in resource-
limited settings



- 1
e,

< 4.
4

@ S _ e
& Cryptococcal Meningitiss®

Treatment:

A Induction: IV amphotericin 0.7-1 mg/kg/d
IV plus flucytosine 25 mg/kg PO g6 > 14d

A Alternative: amphotericin B lipid
formulation 4 mg/kg/d IV plus flucytosine
25 mg/kg PO g6 > 14d

A Consolidation: fluconazole 400 mg daily >
8wks (or until CSF sterile)

A Maintenance: fluconazole 200 mg daily
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& Cryptococcal Meningitise® = °,

Alternative Treatment (less effective):

A Induction: IV amphotericin 0.7-1 mg/kg/d IV
X 14d

A Induction: IV amphotericin 0.7-1 mg/kg/d IV
nlus fluconazole 800mg daily x 14d

A Induction: Fluconazole 1200mg daily +
flucytosine 100 mg/kg daily for 6 weeks

A Induction: Fluconazole >1200mg daily for
10-12 weeks

A Maintenance: fluconazole 200 mg daily
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& Cryptococcal Meningitiss®

Treatment:

A May need repeat LP to relieve ICP
A No benefit to acetazolamide

A IRIS is common in CM

A Initiate ART 2 weeks after starting crypto-
specific therapy to avoid confusion over
medication toxicity*

A Can consider discontinuing fluconazole
after 12 months at CD4>100 but often
must prophylax indefinitely




Case 2 g

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 plagues on tongue, mild
right hemiparesis.
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Focal Brain Lesion e*°

Differential:
A Toxoplasma gondii

A Primary central nervous system lymphoma
(PCNSL)

A Progressive multifocal leuko-
encephalopathy (PML)

A Tuberculosis
A Cysticercosis
A Bacterial abscess



Focal Brain Lesion e*°

Differential:

A All commonly present with fever,
headache, confusion

A Symptoms in toxo generally develop
rapidly over days, as opposed to PCNSL
(over a few weeks) and PML (over weeks
to months)

A Focal tuberculous lesions can present
similarly over days to weeks

A NCC often presents first with seizure



Focal Brain Lesion e*°

Diagnosis:

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

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

A Gold standard for diagnosis is brain biopsy



Focal Brain Lesion e*°

Diagnosis:
A Therapeutic trial.

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

A Vast majority have at least 50%
Improvement from baseline at 14 days of
treatment.

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




Case 2 g

Diagnostic studies:

A Serum toxo IgG+, IgM-

A Chest X-ray clear

A CSF normal; EBV and JCV PCR negative

A Empiric toxo treatment lead to rapid
clinical and radiographic improvement

A Continued on anti-epileptic for one year
and then tapered off



Pre-Rx

Post-Rx



Toxoplasmosis  e°

Treatment:

A Pyrimethamine 200 mg PO x1, then 50 mg
(for <60 kg body wt) or 75 mg (for >60 kg
pody wt) PO qd

Plus folinic acid 10 mg PO qd

Plus sulfadiazine 1000 mg (for <60 kg
pody wt) or 1500 mg (for >60 kg body wt)
20O gbh

A Treat for 6-8 weeks until good response

A
A




Treatment:

Toxoplasmosis  e°

A Alternative to sulfadiazine: Clindamycin

600 mg IV or PO ¢

A Suppressive thera
mg PO qd + sulfad

6h

oy: Pyrimethamine 50
lazine 0.5-1 g PO g6h +

folinic acid 10 mg PO daily
A May be discontinued when CD4>200 for at

least 6 months

A Recovery is variable; may have lifelong

epilepsy



Case 3 e

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 (-)



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 1gG(-)
CXR: clear
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Case 3



