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Meta-Analysis of Regional HAND Prevalence

Wang et al, Neurol 2020. 95:e2610-e2621 



Other Cell Types Can Harbor HIV

Henderson et al, J Virol 2020; 94: e00375-19.



Single Cell Genomics Analysis of T Cells in CSF

Farhadian et al. CROI 2020, Abstract 27



HIV DNA Higher in CD4+ T-Cells in CSF than in Blood 

Farhadian et al. CROI 2020, Abstract 31



• 6 PWH provided serial blood samples 

before death and their bodies for rapid 

autopsy. 4 had viral suppression until 

death, 2 stopped ART prior to death.

• HIV reservoirs were characterized by 

ddPCR, single-genome amplification, 

and sequencing of full-length envelope 

HIV. Phylogeographic methods were 

used to reconstruct HIV spread. 

• Analysis showed: 

(a) emergence of large, identical, intact 

HIV RNA populations in blood after 

cessation of therapy, which repopulated 

tissues throughout the body; 

(b) multiple sites acted as hubs for HIV 

dissemination but blood and lymphoid 

tissues were the main source; 

(c) viral exchanges occurred within 

brain areas and across the blood-

brain barrier; and 

(d) migration was associated with low 

HIV divergence between sites and 

greater diversity at the recipient site. Chaillon et al, J Clin Invest. 2020;130(4):1699-1712

On ART Off ART



Brain Regional Genetic Variation 
Using Ultradeep Sequencing
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Giatsou et al, AIDS 2020, 34:1609–1614

• Some regions shared HIV 

variants.

• Most harbored a 

specific HIV 

subpopulation 

reflecting HIV 

compartmentalization 

in the CNS.

• The proportion and 

distribution of resistance 

mutations to nucleoside 

and nonnucleoside reverse 

transcriptase inhibitors 

differed among different 

brain areas.



Brain Regional Variation of 
ART Concentrations in Rats

Efavirenz

Tenofovir

Emtricitabine

Ntshangase et al. ACS Omega 2019, 4, 21169−21177



Correlates of CSF Viral Escape

Mukerji, et al, Clin Infect Dis. 2018; 67(8):1182–90

Patel, et al, Journal of NeuroVirology (2018) 24:498–505

Dravid et al, Medicine (2018) 97:8(e9969) 



EBV DNA in CSF is Associated with 
Pleocytosis and Higher CSF HIV RNA

Lupia et al, AIDS 2020, 34:373–380



VZV Infection, CSF Escape, and 
Persistent CSF Abnormalities

Hagberg et al, PLoS ONE 15(7): e0236162.



CMV Can Transactivate Latent HIV

Christensen-Quick et al, AIDS Res Hum Retrovir 2017. doi: 10.1089/aid.2017.0145

Letendre, et al. Clin Infect Dis. 2018. doi: 10.1093/cid/ciy170



The Virome of “Sterile” CSF

Ghose et al, Front. Microbiol, 2019. 10:2061



CNS Safety of Dual ART
• 78 PWH on triple therapy and 19 on dual 

therapy were included.

• Dual therapies: 12 InSTI+bPI, 3 

InSTI+NNRTI, 2 bPI+NNRTI, 2 bPI+NRTI. 

• Time on current regimens 18 months (8–

29). Length of plasma suppression was 

32 months (14–94). 

• Groups did not differ in terms of HAND, 

demographic, or viro-immunological 

features. 

• Undetectable CSF HIV RNA (73.7% in dual 

therapy vs. 78.2% in triple therapy, p=0.67) 

and CSF escape (21.1% in dual therapy vs. 

19.2% in triple therapy, p=0.86) did not differ. 

• No difference in depression, anxiety, 

neurocognition (in 63 participants) nor in 

inflammation, blood–brain barrier integrity, 

neuronal damage, or astrocytosis biomarker. Trunfio et al. AIDS 2020, 34:1899–1906



CNS Safety of Dual ART (DTG+3TC)
• Evaluated HIV RNA, neuronal 

injury, and inflammatory 

biomarkers and (DTG) exposure 

in CSF in 15 adults switching to 

DTG+3TC 

• All maintained viral suppression 

in plasma and CSF at week 48 

• No increase in CSF biomarkers 

of inflammation or neuronal 

injury 

• Median (interquartile range) 

total and unbound DTG 

concentration in CSF were 7.3 

(5.9–8.4) and 1.7 (1.2–1.9) ng/mL
Tiraboschi et al. J Infect Dis 2020, PMID: 33049035



CNS Safety of Dual ART (DRV+ETR)
• Single-arm, open-label pilot study of 

PWH initiating ritonavir-boosted 

darunavir and etravirine within 30 days of 

acute HIV diagnosis

• At baseline, 8 of 13 (61%) participants 

were impaired, 33% were impaired at 24 

weeks and, 30% impaired at 48 weeks. 

• Statistically significant improvement in 

overall neurocognitive performance over 

time (P=0.03), with the greatest 

improvement occurring between baseline 

and week 24 

• Two of the three participants who did not 

improve failed to achieve virologic 

suppression. 

• More rapid HIV RNA suppression 

correlated with improved neurocognitive 

performance (r=0.82, P<0.005) Gay et al. AIDS 2020, 34:1923–1931



CNS Safety of Monoclonal Antibodies

Muccini et al. AIDS 2020. 
DOI:10.1097/QAD.0000000000002687

Ibalizumab Broadly Neutralizing Antibodies

Prabhakaran et al. CROI 2020. 
Abstract 453

• VRC01 concentrations in CSF were on 

average 1000-fold lower compared to 

concurrent plasma concentrations in 3 

participants

• On average, VRC01 was 6% of all IgG in 

CSF compared with 2% of all IgG in blood 

plasma



CSF Inhibitory Quotients Accounts for 
Interpatient Variability

• CSF ART drug concentrations were available on 55 participants on TDF/FTC-based regimens

• Inhibitory quotients (IQs) were calculated for each drug in ART regimen as ratio of measured CSF 

concentration to literature values for in vitro inhibitory concentration 

• Participants were ranked (low to high) by IQs for TFV, FTC, and third ART drug, then drug ranks were 

averaged to give an overall rank for the regimen

• CSF IQ values are consistent with the hierarchy of CPE scores (higher IQ <–> higher CPE), but allow 
interpatient variability the CPE does not Fletcher et al. CROI 2020, Abstract 455



ART Intensification May Benefit 
People with HAD (Neuro+3)

Force et al. J Antimicr Chemother 2020, 
doi:10.1093/jac/dkaa473



HIV Cure Strategies and Clinical Trials

Henderson et al, J Virol 2020; 94: e00375-19.



Andersen & Tolstrup. Viruses 2020, 12, 412; 
doi:10.3390/v12040412

HIV DNA

LASER: Long-acting slow-effective release

HIV Env and Pol

HIV RNA in Situ

Dash et al, Nature Communications 2019

doi.org/10.1038/s41467-019-10366-y



CNS Safety of Analytical Treatment 
Interruption

Hellmuth et al, Clin Infect Dis 2020. PMID: 32916708
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Mancuso et al, Nature Comm 2020, doi.org/10.1038/s41467-020-19821-7

CRISPR-Based Editing of SIV Proviral
DNA in NHPs
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