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Approach to CNS Infections in HIV

e Presenting Signs/Symptoms

o  Constitutional
m Fever
m Night sweats
m  Weight loss
o Headache
o  Seizures-new onset
o Visual changes
o Focal Weakness

o Confusion

(@]

(@]

o

Physical Exam

Nuchal rigidity
Photophobia
Diminished visual acuity
Abnormal reflexes
Papilledema

Cranial nerve palsies

Skin lesions



Approach to CNS Infections in HIV

e Helpful Exposure History e Lab Testing

o Travel z ﬁR/LlVL

o Worke;?oiure o  Prior Serostatus?
m ants s CMV
m  Soil m  TOXO

o  Animals n Eg\é

|

. Cats'l o Blood Cultures
u Reli;[l es m Bacterial
m Fis m Fungal

o  Sick Exposures m  Mycobacterial-if available
m  Seasonal virus o POC/RAPID Testing

m  Gene/Xpert MTB/RIF*
m Cryptococcal AG
m Other

m  Other viruses

*Cepheid, Sunnyvale CA.



Imaging

o  CT with contrast (*DDD-CT)

o  MRI with gadolinium
Lumbar Puncture

o  Helpful if can be done safely

m Routine Testing

e Cell count

e Protein

e Glucose
Bacterial smear & culture
Fungal smear & culture
AFB smear (if volume sufficient)
Mucicarmine stain
Gomori Methenamine Silver
VDRL
Cytology/FLow Cytometry

*Double dose, delayed

Approach to CNS Infections in HIV

Brain Imaging Patterns
o  Space-Occupying Lesions
m Typically enhance with contrast
o Non Space-Occupying Lesions
m Typically DONOT enhance
o  Solitary
m Brains abscess/Tumor
o  Multiple lesions
m Consider multiple etiologies
o Hemorrhages
o Location
m Cortical
m Periventricular
m  Subcortical white matter
o Laterality



Approach to CNS Infections in HIV-Differential

e Solitary Lesions e Hemorrhagic

o  Brain Abscess o  Secondary Syphilis
m  Common Viral

e Bacterial :
o S.aureus
o  Streptococcus sp
o Salmonella sp
m  Uncommon
e Aspergillus
e Nocardia sp
e Listeria spp
e Cryptococcomas
m  Tuberculomas o  Periventricular

e Multiple Lesions » m  Primary CNS lymphoma
o  Toxoplasma encephalitis s PML

m Varicella
m  Primary CNS lymphoma
o Vasculitis
e Location
o Cortical
m Toxoplasmosis
m Brain abscess
m CMV
m  Neurocysticercosis



Approach to CNS Infections in HIV-Clinical Pearls

e Epidemiology
o Known or suspected TB exposure
e Constitutional Symptoms
o Fever, weight loss, night sweats
m Tuberculosis
m Primary CNS lymphoma (PCNSL)
e Progressive Dementia

o HIV encephalopathy (HIVE)
o Progressive Multifocal Leukoencephalopathy (PML)



Approach to CNS Infections in HIV-Clinical Pearls

e Seizures (new onset)
o Common in space-occupying lesions
m Toxoplasma encephalitis (TE)
m PCNSL
m abscesses
e Antiretroviral Adherence
o Opportunistic infections (Ols) rare in adherence, even with CD4 < 200 cells/pL
e Antimicrobial Prophylaxis
o TE unlikely in setting of prophylaxis (TMP/SMX, atovaquone)
e Thrush/Skin Lesions

o Molluscum contagiosum or Kaposi's Sarcoma
o Indicators of low immune status



Causes of HIV-related CNS infection in Cameroon, Malawi, and
Tanzania: epidemiological findings from the DREAMM HIV -related
CNS implementation study.

Kayanama, Kounfack, Nyrenda et al

e Conducted in respective countries, Jan 9, 2018 and March 25, 2021
o Funding: European and Developing Countries Clinical Trials
Partnership
o French Agency for Research on AIDS and Viral Hepatitis
m 5 public hospitals
e Study Inclusion Criteria
o Adults =18 living with HIV presenting to participating hospitals
m  Willing to have HIV test
o First episode of suspected CNS infection
o Willing to participate in the study



Causes of HIV-related CNS infection in Cameroon, Malawi, and Tanzania:
epidemiological findings from the DREAMM HIV -related CNS implementation study.

Kayanama, Kounfack, Nyrenda et al

e Diagnostic Procedures

o All patients unless contraindicated had:
m bedside Cryptococcal Antigen Lateral Flow Assay (CrAg LFA) of blood and CSF
m urinary lipoarabinomannan

o If CrAg LPA was negative
m Streptococcus pneumoniae Rapid Diagnostic Test (RDT) performed on CSF

o Neuroimaging: if altered consciousness, focal neurologic deficits or other clinical suspicion of

space-occupying lesions

https://www.immy.com/crag-cryptococcal-antigen-lateral-flow-assay-fungal-test
https://www.globalpointofcare.abbott/ww/en/product-details/determine-tb-lam.html
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Causes of HIV-related CNS infection in Cameroon, Malawi, and Tanzania:
epidemiological findings from the DREAMM HIV-related CNS
implementation study.

Kayanama, Kounfack, Nyrenda et al

e Criteria for confirmed tuberculous meningitis
o Oneor more
m AFB seenin CSF
m MTB cultured from CSF
m CSF commercial Nucleic Acid Amplification Test (NAAT) positive
e *GeneXpert MTB/RIF
e *GeneXpert MTB/RIF Ultra

e Criteria for Cerebral Toxoplasmosis

o Clinical history
m focal neurological exam
m Seizures

*Cepheid, Sunnyvale CA.



Causes of HIV-related CNS infection in Cameroon, Malawi, and Tanzania:
epidemiological findings from the DREAMM HIV-related CNS implementation study.

Kayanama, Kounfack, Nyrenda et al

e Diagnostic uncertainty after initial testing

o 2nd LP performed
m Cell count, glucose, protein,
m large volume CSF TB culture and MTB NAAT

e Neurosyphilis

o RDT on blood (DPP Syphilis Screen and Confirm)
o Positive DPP RDT confirmed with VDRL -where available



Causes of HIV-related CNS infection in Cameroon, Malawi, and Tanzania:
epidemiological findings from the DREAMM HIV-related CNS implementation study.

Kayanama, Kounfack, Nyrenda et al

e Results
o 356 patients analysed
m 269 (76%) had confirmed CNS infection
e Median CD4=61 cells
m 87(24%) had no CNS infection
o HIV viral load was available in 143(40%)
o CD4 counts were available in 260 (73%)
m Patients with CNS infection- median CD4=61 cells/pL
m Patients with no CNS infection-median CD4=282 cells/pL



Causes of HIV-related CNS infection in Cameroon, Malawi, and Tanzania:
epidemiological findings from the DREAMM HIV-related CNS implementation study.

Kayanama, Kounfack, Nyrenda et al

Tanzania (n=99) | Malawi (n=80) Cameroon (n=90) | TOTAL (n=269) Proven DX (n=202)
Cryptococcal 59 (60%) 53 (66%) 36 (40%) 148 (55%) 144/148 (97 %)
meningitis
CNS TB 29 (29%) 7 (9%) 11 (12%) 47 (17%) 17/47 (36%)
Bacterial 5 (5%) 15 (19%) 6 (7%) 26 (10%) 11/26 (42%)
meningitis
Cerebral Toxo 0 0 39 (43%) 39 (14%) 38/39 (97%)
CNS 4 (4%) 0 1 (1%) 5 (2%) NA
toxo/CNS TB
Neurosyphilis 3 (3%) 5 (6%) 0 8 (3%) 78 (88%)
Other 5 (5%) 3 (4%) 3 (3%) 11 (4%) 0




DREAMM Screening: Exclusion Criteria:
1st episode of HIV related CNS infection - HIV Negative

HIV + or willing to be tested - Pregnant/lactating women
¢ - SARS CoV-2 positive (added June 2020)

Informed consent

v

Presents with
signs/symptoms of
possible CNS Infection

Blood cultures
(before CTX if possible) Neurologic

signs? Consider
CT brain &
Toxo

Initial blood draw including: serology

- Blood cultures
- Baseline blood tests
) - CD4 count & Viral Load
LP: - Malaria screen

Bedside Point of care testing: LP

Bedside CSF CrAg CrAg (blood) & Urinary LAM

Routine Labs

India Ink Bedside S i
.pneumoniae RDT
CrAg + Cr Ag Result [ \ CSF for routine laboratory analysis

- India Ink/CrAg

- Microscopy, Culture & Sensitivity
- Acid Fast

Bedside CSF CrAg

Micro, C&S, Fugal Cx

Bacilli/GeneXpert/GeneXpert Ultra
Blood & CSF CrAg + - TB Culture

Treat for DREAMM Alggrlthm. Adagted -DPP Syphilis RDT

Cryptococcal
meningitis

Supplement to: Mfinanga S, Kanyama C, Kouanfack C, et al.
Reduction in mortality from HIV-related CNS infections in routine care in Africa (DREAMM): a before-and- after, implementation study. Lancet HIV 2023; 10: e663-73.



Approach to CNS
disease in HIV e

Seizure-new onset
Altered mental status

CD4 >500 CD4<200

Imaging not available
Consider LP if safe

Imaging not available

Contrast CT imaging Consider LP if safe

Contrast CT Imaging

Meningeal
enhancement?

Brain Abscess Hemorrhage? effect?

Mass lesion
“Ring enhancing”?

Single lesion Multiple Lesions LP not safe?
evidence of mass
Neurocysticercosis Secondary syphilis Consider empiric
TB therapy
Nocardia steroids
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Figure S1: Syphilis algorithm from the DREAMM Educational Module on neurosyphilis.




Quick Show and Tell



CrAg® LFA— Cryptococcal Antigen Lateral Flow Assay

5 Easy Steps

IMMY



GeneXpert

Cepheid

Xpert® MTB/RIF

Accurate Detection of MTB and
Rifampin Resistance Mutations

" Easyas1,2,3
with less than one minute hands-on time
1 2

Obtain swab ans ple
specimen to cartridge




Urine Lipoarabinomannan

-_—
Test Procedure- Urine TB LAM i

Reference scale card

Abbott Laboratories
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Microscopic
appearance of
Cryptococcus

neoformans cells
in CSF

Credit: Richardson, Warnock Campbell. Blackwell

Science. Slide Atlas of Fungal Infection, 1995




CNS Tuberculosis

CNS Tuberculosis
Left: Pre treatment

Right: Post treatment

Courtesy: RB Uttamchandani, MD



www.idimages.org

Brain Abscess

Solitary space-occupying lesion.
Bacterial brain abscess

Credit: Case #04032: A woman with a headache,
fever and neck stiffness. [Internet]. Partners
Infectious Disease Images. Available from:

hitp:/www.idimages.org/idreview/case/caseid=294
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CNS
Toxoplasmosis

Left:

Solitary lesion of parietal area caused
by T. gondii

Right:

Brain biopsy Hematoxylin and Eosin
Stain showing Toxoplasma cyst

Courtesy: RB Uttamchandani, MD




Progressive Multifocal
Leukoencephalopathy

Enhancement with contrast due to PML.
( JC Virus)

Courtesy: RB Uttamchandani, MD




CNS Nocardia

LeBlang SD, Whiteman ML, Post MJ, Uttamchandani RB,
Bell MD, Smirniotopolous JG. CNS Nocardia in AIDS
patients: CT and MRI with pathologic correlation. J
Comput Assist Tomogr. 1995 Jan-Feb;19(1):15-22. doi:
10.1097/00004728-199501000-00003. PMID: 7822535.

Courtesy: RB Uttamchandani, MD




Racemose
Neurocysticercosis

Example of unusual presentation of
Neurocysticercosis

Credit: Collection LM Dowdy, DO
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