
Cerebrospinal fluid HIV RNA and viral nucleic acid 
detection in persons with HIV

• AIDS-related central nervous system (CNS) conditions have declined in 
incidence since the introduction of antiretroviral therapy (ART), but 
neurological symptoms remain commonly reported in people with HIV.

• Cerebrospinal fluid (CSF) analysis is hence used to assess for CNS conditions, 
including CSF HIV RNA escape and opportunistic viral CNS infections.

• However, literature on the frequency of CSF escape and non-HIV viral nucleic 
acid detection in the modern ART era is limited.

• In people with HIV undergoing CSF examination for clinical indications,         
we aimed to:

1. Determine the recent frequency of CSF escape                                        
and non-HIV viral nucleic acid detection.

2. Evaluate the clinical factors associated with positive findings.

Background Methods
• Data were collected from Imperial College Healthcare NHS Trust, a large 

London HIV centre responsible for the care of 3362 people with HIV.

• People with HIV with CSF virology results from 2017-2022 were identified from  
pathology records, and their electronic clinical notes were retrospectively 
reviewed for demographic, clinical and laboratory data.

• CSF HIV RNA escape was defined as CSF HIV RNA concentrations greater 
than in the plasma. HIV RNA <20 copies/mL were considered undetectable.

• CSF viral panel included herpes simplex virus type 1 (HSV-1) and 2 (HSV-2), 
varicella-zoster virus (VZV), Epstein-Barr virus (EBV), cytomegalovirus (CMV), 
human herpesvirus 6 (HHV-6) and JC virus (JCV).

• For case detection in >5 individuals, associated factors were assessed using 
linear regression modelling.

Aims

Results
• 114 patients with CSF virology results identified

§ Baseline demographics: 

2)  Positive non-HIV CSF virology                                                      
in 16 of 98 patients (16%)

§ One virus detected 
in CSF of 13 patients

§ Multiple viruses detected                                           
in CSF of 3 patients

§ EBV was the most frequent CSF 
virus, detected in 10 patients

§ Only VZV and JCV in the CSF                                    
were clinically significant

1) CSF HIV RNA escape present in 19 of 114 patients (17%); 
CSF escape patients were: 

§ More likely to have CSF HIV drug-resistance mutations

§ Less likely to be on ART regimens containing an INSTI

§ No other statistically significant associations were observed

3) Detectable EBV in the CSF was statistically           
significantly associated (p<0.05) with: 

§ Previous AIDS, and lower current and nadir CD4 counts

§ CSF pleocytosis and concomitant CNS infections

§ But did not correlate with the presenting symptoms and was not  
deemed to be clinically relevant in any patients

Fig. 1: Number of patients with positive CSF virology 
for each virus, and the associated diagnoses

Table 1: Clinical and laboratory parameters associated with CSF HIV RNA escape
† - n (%); § - median (range); * - p < 0.05 statistically significant

§ Indication for CSF examination:

• New-onset neurological symptoms, n=84 (74%)

• New-onset psychiatric symptoms, n=6 (5%)

• Investigation for neurosyphilis, n=24 (21%)

Conclusions
• CSF escape was detected in 1 in 6 people with HIV with neurological 

symptoms, a frequency unchanged from historical data.

• Clinicians should thus remain vigilant for CSF escape as a potential 
cause of neurological symptoms, and should also consider HIV drug 
resistance testing in individuals with confirmed CSF escape.

• EBV DNA was detected in 1 in 10 individuals in our study, but was  
not itself considered to be clinically relevant.

• Based on associations with CSF pleocytosis and concomitant CNS 
infections, EBV DNA in the CSF may have been caused by viral trafficking 
into the CSF compartment.
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