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INTRODUCTION:  

Then advent of effective combination antiretroviral therapy (cART) has led to significant reductions 

in the incidence and prevalence of HIV-associated central nervous system (CNS) disease (1). In the 

era of potent cART, HIV-associated dementia (HAD) is now rare however, clinically significant 

cognitive impairment continues to be reported in people living with HIV (PLWH) with prevalence 

rates of HIV-associated neurocognitive disorders (HAND), ranging between 15 to 50% (2-5).   The 

increasing longevity in PLWH and the associated attenuation of cognitive reserve seen in older 

adults means that the burden of cognitive impairment is likely to increase. With an estimated 73% 

of PLWH predicted to be over the age of 50 years old by 2030 (6) clinicians will face challenges 

distinguishing PLWH presenting with HAND from other dementias of ageing such as Alzheimer’s 
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Neurodegeneration has been proposed as one of the pathogenic mechanisms associated with HAND 

(7). Several reports have described increased brain Aβ42-amyloid deposition, a hallmark pathology 

in Alzheimer’s disease (AD), in patients with acquired immunodeficiency syndrome (AIDS) in brain 

pathology following post-mortem examinations (8-10). Reductions in Aβ42-amyloid in CSF of 

treated PLWH with HAND have also been reported (11-13). However, it is still not clear if this 

population is at increased risk of developing the AD phenotype.   

  

The emergence of amyloid imaging using β-amyloid PET tracers for clinical use that allow the in vivo 

detection or exclusion of β-amyloid plaques have the potential to help clinicians to identify those 

with HAND from those at risk of or with AD. [18F]Florbetaben (FBB) has high affinity and specificity 

to Aβ plaques, and has shown a robust capacity to distinguish AD from other dementias and healthy 

elderly individuals (14-18). FBB has also shown an ability for Aβ plaques detection in PLWH 

presenting with symptoms of dementia (19). The aim of this exploratory study was to determine the 

clinical utility of FBB in PLWH with cognitive symptoms, and to examine changes in diagnostics, 

diagnostic confidence and management as a result of FBB imaging.  

 

MATERIAL AND METHODS 

Ethical approval 

The study was approved by the Health Research Authority ethics service in England (16/LO/1611). 

For the administration of FBB permission was also obtained from the UK Administration of 
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Radioactive Substances Advisory Committee (ARSAC) (reference number: 208092). All participants 

provided written, informed consent prior to commencing any study procedures. 

 

Study Design 

Patients 

Amyloid PET was offered to patients with cognitive complaints attending the HIV memory clinic 

(Orange Clinic) for assessment at the Royal Sussex County Hospital in Brighton, UK between June 

2017 and February 2018. A full description of how the clinic operates is described elsewhere (20). 

Briefly, indications for referral to the Orange clinic are PLWH with cognitive complains, or 

unexplained cognitive disorders where the referring team would like help with diagnosis and/or 

management. Cognitive complains can be objective (Montreal Cognitive Assessment score <26) (21) 

or subjective based on the European AIDS Clinical Society (EACS) three cognitive screening questions 

which cover memory loss, mental slowing and attention difficulties (22). All patients attending the 

service during the study period were included if they were receiving cART and have had plasma HIV 

RNA<50 copies/mL within the last 6 months. Exclusion criteria included current alcohol or 

recreational drug dependency, history of active neurological or psychiatric disease, and an 

established diagnosis of Alzheimer’s disease or other neurodegenerative disease. Forty-two patients 

attended the service during the study period until recruitment was completed.  

 

All patients underwent a standard diagnostic memory evaluation in the clinic that consisted of a 

medical and informant-based history, neuropsychological testing, basic laboratory testing and 

magnetic resonance imaging (MRI). Lumbar punctures (Aβ 1-42, total tau, HIV RNA) were performed 

for those that consented to the procedure. Clinical diagnoses were established by the Orange Clinic 

multidisciplinary team on the day of assessment without knowledge of the amyloid PET results. 

Amyloid PET was performed at the Centre for Imaging Science Research at University of Sussex as a 

research procedure. Historical data from ten HIV-negative participants matched only by age who 

had undergone the same FBB PET imaging protocol, with negative visual/semiquantitative PET 

amyloid and no clinical evidence of AD, were available for comparison. All patients and control 

participants provided written consent for PET imaging.  

 

Cognitive testing 

Cognitive testing carried out using a range of tests including the Repeatable Battery for the 

Assessment of Neuropsychological Status (RBANS) and additional executive function measures 
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including trail-making tests, subtests from the Delis-Kaplan Executive Function System (DKEFS) and 

the NAB screening mazes test. All tests were standardized with normative data from healthy 

population samples (23-26). A total of six cognitive domains were assessed (immediate memory, 

visuospatial, language, attention, delayed memory and executive function) as well as additional 

tests of premorbid functioning (TOPF). RBANS comprises 12 subtests that are used to calculate five 

index scores which are combined to yield a total score. Each index score is expressed as an age-

adjusted standard score with a mean of 100 and standard deviation of 15 based on a normative 

study group of healthy subjects ranging from age 20 to 89 years. The cognitive tests selected are 

standardized, with optimal levels of reliability and validity, and are in common clinical use within 

the UK and US, enabling a range of cognitive domains to be assessed. HIV-associated cognitive 

impairment was defined based on the Frascati criteria (27) which involves testing across broad 

cognitive domains. A diagnosis of HAND is given when two or more domains are one or more 

standard deviations below normative scores and for mild neurocognitive disorder and HAD when 

daily functioning is impacted. 

 

Blood biomarkers 

Plasma for Neurofilament light (NFL), a biomarker of neuronal injury,  and Aβ40 and Aβ42 were 

obtained and measured for all HIV patients undertaking amyloid PET according to standard 

protocols described previously elsewhere (28, 29). Aβ40 and Aβ42 peptides in plasma were 

quantified using ABtest40 and ABtest42, respectively (Araclon Biotech Ltd. Zaragoza, Spain). 

Samples were run in singlicates with a 4-fold dilution with values compensated for the dilution. 

Aβ42/Aβ40 ratio is a biomarker for AD (lower Aβ42/Aβ40 associated with higher risk)(30).  

 

Brain Imaging analysis  

Brain FBB PET and analysis procedures are described in detail elsewhere (15). Briefly, Florbetaben 

(18F) was manufactured and handled according to standard manufacturing practice at a qualified 

PET manufacturing site in the UK with an automated process that included radiolabeling of the non-

radioactive precursor (BOC-Stilbenmesylate) with 18F (radioactive fluoride was provided by an on-

site cyclotron) and then acid hydrolysis and semipreparative high performance liquid 

chromatography for purification (radiochemical purity >93%). The radiotracer (specific activity ≥22 

GBq/mmol) was delivered to the PET imaging centre in accordance with regulatory guidelines. A 

diagnostic reference level of 300 MBq (+/-20%) was injected slowly (~6sec/ml). Brain PET images 

were acquired in three-dimensional mode PET/CT scanner at 90 min post injection. PET data 
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obtained were corrected for radioactive decay, dead time, measured attenuation, and scatter. The 

resulting image data were reconstructed using iterative algorithms. Summed 90-110min p.i FBB PET 

images were assessed visually by three readers blinded to the clinical diagnosis. Here, a predefined 

regional cortical tracer binding (RCTB) scoring system (15) (1=no binding, 2=minor binding, 

3=pronounced binding) was employed on eight brain regions (frontal cortex, posterior cingulate, 

lateral temporal cortex, parietal cortex, occipital cortex, caudate nucleus, mesial temporal cortex, 

anterior cingulate). The RCTB scores for the frontal cortex, posterior cingulate, lateral temporal 

cortex, and parietal cortex were then condensed into a single predefined three-grade scoring system 

for each PET scan, the brain Aβ plaque load (BAPL) score (1=no Aβ load, 2=minor Aβ load, 

3=significant Aβ load)]. For the semi-quantitative analyses all data were spatial normalized to the 

MNI standard space using SPM12 (31). The AAL atlas implemented in PMOD (Zurich, Switzerland) 

was then applied (32) to generate regional mean SUVR using the cerebellar cortex as reference 

region. Composite SUVR (global neocortical amyloid binding) was obtained by calculating the 

volume weighted mean SUVR from frontal, parietal, lateral temporal, anterior and posterior 

cingulate, and occipital cortices as described previously (15). 

 

Diagnostic confidence and patient management plan 

During multidisciplinary meetings (before the PET result disclosure), the memory clinic team 

determined the clinical syndrome (dementia, mild cognitive impairment, or subjective cognitive 

impairment) and the suspected aetiology (HAND, vascular, mental health, substance abuse, or 

possible neurodegenerative disease). The level of diagnostic confidence in the suspected diagnosis 

by the memory clinic was estimated using a scale that ranged from 0 to 100. The memory clinic then 

determined patient treatment and further investigations [FDG (Fludeoxyglucose)-PET, dopamine 

transporter scan (DaTSCAN), etc.], initiation of cholinesterase inhibitors, referral to other services, 

and/or initiation of support and care in the community. After disclosing the amyloid PET results to 

the team, they re-evaluated the syndrome diagnosis, suspected aetiology, diagnosis, diagnostic 

confidence and patient treatment. Changes in patient treatment were verified with hospital medical 

records.  

 

Statistical analysis 

Group differences in composite FBB SUVR between PLWH and controls were calculated using two-

sample t tests including Satterhwaite’s approximation of degrees of freedom to account for unequal 

variances. Associations between SUVR, clinical and biomarker parameters were tested with Pearson 
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correlation in the case of normally distributed data or Spearman linear correlation. Partial 

correlations were performed to adjust for other variables such as age and time since HIV diagnosis 

Associations between type of ART and SUVR were tested for significance with One-way ANOVA. 

Multiple comparisons were corrected by bootstrapping for all measures (33, 34). Corrected P values 

below 0.05 were considered statistically significant. Differences in diagnostic confidence scores 

(from 0 to 100) in the suspected diagnosis before and after the scan results were calculated using 

paired sample t tests.  

 

RESULTS 

Demographic characteristics and biomarker data 

Patient demographics and clinical parameters for people with HIV are presented in Table 1a. 

Thirteen patients gave consent for cerebrospinal fluid examination. All patients had CSF HIV RNA 

<40 copies/mL (Table 1b). 

 

Neurocognitive performance  

Cognitive testing results are presented in Table 2 and Figure 1. Test of premorbid function (TOPF) 

mean (SD) predicted Full Scale IQ (FSIQ) was 102.2, SD = 10. This is comparable to the general 

population mean IQ of 100 with a SD of 15 (23). The overall cognitive function of these patients 

showed slow processing speed, reduced attention and delayed recall. Executive functioning was not 

significantly impaired. Visuospatial processing was poorer when looking at the sample as a whole. 

Before amyloid PET was available to the memory clinic team 14 (70%) patients had objective 

evidence of cognitive impairment including two with a working diagnosis Alzheimer’s dementia. 

 

Amyloid binding in people with HIV 

Four patients were reported FBB+ visually. Regionally, the highest SUVR for all four patients was 

observed in the posterior cingulate, superior temporal and frontal superior lobe (Figure 2).  Table 3 

shows the clinical characteristics of all FBB+ patients. Those patients diagnosed with dementia by 

the memory clinic were reported as FBB+. One of the patients with dementia was FBB+ visually but 

not quantitatively. Increased composite SUVR was significantly associated with being on protease 

inhibitor therapy (F=4.6; p=0.024). No other associations between SUVR and other clinical 

parameters were observed (p>0.1)  
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No significant differences in composite SUVR between PLWH and controls were observed (PLWH 

mean (SD): 1.18 (0.03) vs. 1.16 (0.009), p=0.37). However, significant increases in SUVR for the left 

thalamus (p=0.044, 95% CI=0.004-0.32) and superior temporal pole (p=0.010, 95% CI: 0.03-0.25) 

were observed when comparing brain regions in PLWH and controls. Although in PLWH no 

significant associations between composite SUVR and cognitive parameters were observed, 

increased SUVR in the left thalamus was associated with poorer performance in tests for language 

processing (p=0.043, r=-0.51) and executive function (trails test B; p=0.002, r=-0.71). See 

supplementary information Table e1 

 

Amyloid binding and biomarkers of neuronal injury and neurodegeneration  

Results of fluid biomarker analyses are presented in Table 1. Plasma NFL [median (IQR): 12 pg/mL 

(3-38)] was comparable with those reported in other cohorts of PLWH (28), and greater than the 

concentrations observed in HIV negative individuals (9 pg/mL)(28). From those participants that 

provided consent for CSF examination, median (IQR) CSF Aβ-42 concentrations were found to be 

below the normal range provided by the hospital laboratory 425 pg/mL (61-1062) [hospital 

laboratory normal range (627-1322)]. When looking at associations, lower plasma Aβ-42/Aβ-40 ratio 

was associated with increased composite SUVR (r=-0.4, p=0.041). No other associations between 

SUVR and plasma or CSF biomarkers were observed. See supplementary information Table e2 

 

Diagnostic confidence and change in management plans 

Amyloid PET results contributed to a change in diagnosis for five patients (25%). Diagnoses changed 

more often because of a positive PET result (4 out of 20 [20%]). A negative amyloid PET scan in one 

patient with suspected AD aetiology led to a change in diagnosis.  Amyloid PET results led to a 

change in patient treatment for five patients (25%). The patient treatment plan altered more often 

in patients with a positive (4 of 20 [20%]) scan than for those with a negative scan (1 out of 20). A 

positive amyloid PET scan mainly led to changes in the medication prescribed consisting of the start 

of cholinesterase inhibitors (2 [10%]) or regular follow ups in the clinic (2 out of 20 [20%]). After a 

negative PET result (16 of 20 [80%]), the memory clinic team primarily performed ancillary 

investigations, such as DaTSCAN (dopamine transporter) (1 out of 20), FDG-PET (2 [10%]), referral 

to neurology (2 [10%]), or other investigations (6 [30%]). Even in those with subjective cognitive 

impairment (4 out of 20), amyloid PET led to changes in patient treatment for three patients (referral 

to psychiatrist, sleep clinic etc.). Overall mean (SD) confidence level scores (0 to 100) in etiological 

diagnosis showed a trend to increase from 83(7) to 90(16) (p=0.074). This effect was mainly driven 
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by a positive scan [mean (SD) score from 75 (35) to 95 (35); p=0.031; CI=3 to 36] than of a negative 

scan [mean (SD) score from 85(5) to 89(18); p=0.39; CI=-3 to 11]. The highest increases in diagnostic 

confidence were observed in groups in which amyloid PET was compatible with a clinical diagnosis 

for patients with MCI with a pre-PET suspected AD aetiology and positive PET result (3 out of 20 

[15%]). Most diagnostic changes occurred when the initial diagnostic confidence was less than 90% 

(3 out of 20 [15%]).  

 

DISCUSSION 

The main goal of this study was to evaluate the clinical utility of β-amyloid PET imaging in a cohort 

of people with HIV presenting with cognitive symptoms. We found that both amyloid-positive and 

amyloid-negative results led to changes in diagnosis and management plans.  

 

Following the successful development and clinical approval of the amyloid tracers[18F]Florbetapir, 

[18F]Florbetaben, and [18F]Flutemetamol, the clinical utility, rationale and capacity of amyloid PET 

imaging to help detect the early stages of AD has emerged (35) (15) (35, 36). Brain amyloid 

deposition in people with HIV has also been studied using [18F]- and [11C]-labeled PET amyloid 

binding radiotracers with conflicting results. In two studies using [11C]Pittsburgh compound B in 

PLWH Ances et al. found no differences in amyloid binding between PLWH with and without HAND 

compared to controls (37, 38). More recently, Sacktor et al. showed increased amyloid binding using 

[18F]AV-45 in PWLH >50 years old, suggesting that amyloid deposition may occur at an early age in 

PLWH compared to age-matched HIV negative individuals (39). Some possible explanations for these 

results could be that these amyloid tracers differ in their affinity gradient between fibrillary plaques 

a diffuse amyloid aggregates(19), which have been traditionally associated with HAND. Second, 

there might be differences in amyloid build-up between AD and HAND that [11C]PiB might be unable 

to detect. Finally, relatively young individuals were included in these studies (the oldest was 67 years 

old).   

 

We found no significant differences in global amyloid binding between PWLH with cognitive 

symptoms and HIV negative controls. Despite this, four patients had positive FBB PET scans 

suggesting that amyloid deposition in some PLWH with mild to severe cognitive symptoms, but 

stable HIV is present. The pathogenesis of cognitive impairment in people with HIV is known to be 

multifactorial. Neurodegeneration is likely to play an increasingly important role as the HIV 

population is ageing. Whether HIV increases the risk of developing AD remains unclear. We found 
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no correlations between global amyloid binding and traditional risk factors for HAND (nadir CD4 

count, time since HIV infection), whereas a correlation between reduced plasma Aβ42/Aβ40 ratio, 

and increased global binding was observed.  This suggests that amyloid deposition in these patients 

might be related to AD pathology rather than HIV per se. The lack of association between global and 

regional amyloid binding and cognitive impairment in PLWH has been reported previously (37, 39). 

Although we found no correlation between global amyloid binding and cognitive impairment, a 

regionally increased amyloid binding in the thalamus  correlated with poorer performance in tests 

of language and executive function. Also, the four patients with positive scans were cognitively 

impaired, two of them diagnosed clinically with dementia, suggesting an expected association 

between AD and having a positive amyloid scan. Interestingly, we found an association between use 

of protease inhibitors (PI) and increased global amyloid binding. All patients on protease inhibitor 

therapy were on a combination containing darunavir boosted with either ritonavir or cobicistat.  The 

relationship with PI therapy could be due to the fact that treatment experienced patients and those 

that have been living with HIV for longer are more likely to be on a PI regimen although only half of 

all patients were on PI based therapy. 

 

The clinical utility of amyloid imaging in HIV negative individuals is widely accepted (40-45). 

However, prospective studies that investigate the usefulness of amyloid imaging in PLWH with 

cognitive impairment are needed. Our results suggest that amyloid imaging added value in the 

assessment of PLWH presenting with cognitive symptoms. We found a change of clinical diagnosis 

in five patients of which four were based on the result of a positive FBB scan. These four patients 

had their management plans altered including starting cholinesterase inhibitors, accessing services 

only available for those with AD (2 out of 4), or planning regular follow ups in the clinic. A negative 

PET result also added value by focusing clinicians to request other investigations and referrals 

(mental health, sleep clinic etc.). For most patients PET scanning was not burdensome. We disclosed 

the PET result to all patients carefully in the clinic setting including those with FFP+ results with no 

adverse psychological reactions.  

 

Limitations 

This study has several important limitations. The small sample size means that any reported 

association between amyloid binding, clinical and biomarkers must be interpreted with caution. The 

study was conducted in a cohort consisting of mainly older men of white ethnicity living with HIV 

which is not representative of the wider population of PLWH. This limits significantly the 
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generalizability of the results. Similarly, the control data available was historical PET data from a 

cohort of HIV negative patients of white ethnicity matched to the HIV cohort only by age. Amyloid 

imaging data on older women living with HIV and those from other ethnic backgrounds is clearly 

needed.  Although, FBB PET readers were blinded to the clinical diagnosis and cognitive function of 

participants there is a potential for selection bias as three of the authors were involved in decision 

making for patients before and after scan results (JV, SB, CO). This study aimed at providing pilot 

evidence for the utility of amyloid imaging in clinical practice rather than trying to prove that PLWH 

have greater amyloid binding than controls or specific associations. Due to the lack of postmortem 

verification, the measure of change in diagnosis, at least in part reflects the clinical team’s best 

assessment. Unfortunately, not all patients gave consent for CSF examination. It is possible that 

some patients might be affected by HIV CSF escape which could have changed the clinical diagnosis 

and management. Nevertheless, the 4 patients with FBB+ scans had CSF examination with no 

evidence of CSF HIV escape. 

 

Conclusion 

In this prospective pilot study of people with HIV with cognitive symptoms attending a memory 

clinic we evaluated the clinical utility of amyloid PET imaging. Our data suggest that amyloid imaging 

has potential additional value in the assessment of people with HIV with cognitive impairment, 

improving diagnostic accuracy and optimising treatment. As the HIV population is ageing, 

prospective studies evaluating the discriminatory ability and capacity of amyloid imaging to detect 

the early stages of AD in PLWH are warranted.  
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Table 1. a) Demographics and clinical parameters; b) CSF biomarkers 

a. 

Variable (n=20) Total 

Demographic variables  

Median (IQR) age in years  60 (43-79) 

Male (%) 19 (95) 

White (%) 

Black African (%) 

18 (90) 

2 (10) 

HIV clinical data  

Time since HIV diagnosis; median (IQR) in years  19 (1-34) 

Duration of cART (years)  13 (1-23) 

VL<40 copies /ml (%) 20 (100) 

Nadir CD4 counts (cells/µL)  268 (13-642) 

Current CD4 count (cells/µL)  682 (74-1056) 

CD4:CD8 ratio  0.78 (0.05-2.5) 

On cART (%) 20 (100) 

PI based regimen (%) 9 (45) 

NNRTI based regimen (%) 9 (45) 

INSTI based regimen (%) 2 (10) 

Blood biomarkers  

NFL (pg/mL); median (IQR) 12 (3-38) 

Aβ42 (pg/mL) 17 (11-24) 

Aβ40 (pg/mL)  266 (181-364) 

Aβ42/Aβ40 0.06 (0.05-0.07) 
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b. 

CSF biomarkers; n:13  

CSF protein (mg/dL); median (IQR) 494 (326-1067) 

Aβ42 (627-1322)* (pg/mL) 425 (61-1062) 

Total tau (146-595)* (pg/mL)  389 (179-883) 

Total tau /Aβ42 1.5 (0.33-4.29) 

HIV CSF RNA <40 copies/mL (%) 13 (100) 

 

 [Legend Table 1.1: NNRTI: Non-nucleoside reverse transcriptase inhibitors; PI: Protease inhibitors; INSTI: Integrase inhibitors; IQR: interquartile range; cART: 

combination antiretroviral therapy; NFL: neurofilament light A-β: amyloid beta; *normal value ranges from hospital laboratory]  
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Table 2. People with HIV neurocognitive testing data using RBANS. All data expressed as standard scores. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[Legend Table 2: D-KEFS: Delis-Kaplan Executive function system; RBANS = Repeatable Battery for the Assessment of Neuropsychological Status; NAB = 
Neuropsychological Assessment Battery; *Scaled Scores Mean=100, SD=15] 
 
 

 

 

 

 

 

 

 

Cognitive domains Standard Score (SD) 
RBANS Immediate Memory 82.8 (22) 
RBANS Visuospatial 94.6 (19.3) 
RBANS Language 91 (14.6) 
RBANS Attention 83 (16.8) 
RBANS Delayed Memory 78.3 (20.2) 
RBANS Total Scale 82 (17.2) 
Executive function measures  
Trails A 78.7 (25.7) 
Trails B 65 (32.6) 
DKEFS colour word interference – inhibition 81.2 (33.8) 
NAB Screening Mazes test 86.3 (23.5) 
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Table 3. Individual clinical characteristics and biomarkers for FBB+ patients. 

 
 
 

Age 
(years) 

Gender Clinical diagnosis 
  

Composite 
SUVR 

Visual PET 
diagnosis 

Plasma  
Aβ42/Aβ40 

ratio 

CSF 
Aβ40/tau 

ratio 

NFL 
(Pg/mL) 

Other imaging* 

60  Female Mild cognitive 
impairment 1.31 Positive 0.062 1.79 7.2 Brain MRI: white matter 

hyperintensities  

79 Male Mild cognitive 
impairment 1.81 Positive 0.065 1.53 24 Brain MRI: Mild aged related 

cortical atrophy 

68 Male Dementia 
suspected AD 1.41 Positive 0.05 0.98 9.4 

Brain MRI: Mild cortical 
atrophy;FDG-PET/CT: 
posterior cortical 
hypometabolism 

62 Male Dementia 
suspected AD 1.27 Positive 0.066 3.8 29 

 
MRI: amyloid angiopathy 
 

56 Male 
Subjective 
cognitive 
impairment 

1.06 Negative 0.0738 0.41 10 Brain MRI: No 
abnormalities reported 

71 Male Mild cognitive 
impairment 1.24 Negative 0.0709 NA 13.5 Brain MRI: No 

abnormalities reported 

57 Male 
Subjective 
cognitive 
impairment 

1.06 Negative 0.0685 NA 12.9 Brain MRI: Mild cortical and 
subcortical atrophy 

49 Female Mild cognitive 
impairment 1.06 Negative 0.0724 NA 5 Brain MRI: white matter 

hyperintensities 

61 Male Mild cognitive 
impairment 1.03 Negative 0.0722 0.33 26.7 Brain MRI: white matter 

hyperintensities 
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43 Male 
Subjective 
cognitive 
impairment 

1.15 Negative 0.0618 1.53 8.4 Brain MRI: white matter 
hyperintensities 

43 Male Mild cognitive 
impairment 1.03 Negative 0.0710 NA 3.5 Brain MRI: Mild cortical and 

subcortical atrophy 

67 Male Mild cognitive 
impairment 1.24 Negative 0.0649 0.89 38.7 Brain MRI: white matter 

hyperintensities 

64 Male 
Subjective 
cognitive 
impairment 

1.16 Negative 0.0593 4.29 12.9 Brain MRI: white matter 
hyperintensities 

65 Male Mild cognitive 
impairment 1.22 Negative 0.0550 NA 10.6 Brain MRI: No abnormalities 

reported 

59 Male Mild cognitive 
impairment 1.28 Negative 0.0679 1.59 12.2 Brain MRI: No abnormalities 

reported 

75 Male 
Subjective 
cognitive 
impairment 

1.13 Negative 0.0666 NA 14.3 Brain MRI: Mild cortical and 
subcortical atrophy 

64 Male Mild cognitive 
impairment 0.96 Negative 0.0675 NA 13.5 Brain MRI: Mild cortical 

atrophy 

48 Male Mild cognitive 
impairment 1.05 Negative 0.0602 1.47 10.9 Brain MRI: No abnormalities 

reported 

53 Male Mild cognitive 
impairment 1.11 Negative 0.0706 0.40 12 Brain MRI: No abnormalities 

reported 

 

[Legend Table 3: SUVR= standard uptake value ratio; CSF: cerebrospinal fluid; NFL: neurofilament light A-β: amyloid beta], Other imaging reported 

by clinical radiologists
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Figure 1. RBANS cognitive data showing cognitive performance of PET amyloid patients 
compared to reported historical data of HIV negative individuals with MCI and AD and people 
with HIV attending the memory clinic (Orange Clinic) 
 
 
                   

 
 
Legend Figure 1 [Data expressed as scaled scores (mean)for AD=Alzheimer’s disease (46); MCI= Mild 
cognitive impairment (47); Orange clinic and mean scores (SD) for PET Amyloid cohort] 
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Figure 2. Exemplary [18F] Florbetaben PET images for a visually positive (FBB+) and negative 

(FBB) scan. 

 

                  
 
 
[Legend Figure 2. FBB PET images were visually assessed according to the standard analysis approach 
established for this tracer]. 
 
 
 
  

  



  Vera JH 
 

22 

 

 


	INTRODUCTION:
	MATERIAL AND METHODS
	Ethical approval
	Study Design
	Patients
	Cognitive testing
	Blood biomarkers
	Brain Imaging analysis
	Statistical analysis

	RESULTS
	Demographic characteristics and biomarker data
	Neurocognitive performance

	Figure 2. Exemplary [18F] Florbetaben PET images for a visually positive (FBB+) and negative (FBB) scan.

