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As ART coverage broadened and prognosis improved, 
milder forms of cognitive impairment persisted. Some 
people with HIV started ART with advanced disease at a 
point where some degree of irreversible brain injury may 
have already occurred, termed the legacy effect [3]. Others 
had incomplete response to ART due to drug resistance or 
incomplete adherence. In addition, some questioned whether 
there might be an ongoing process of brain injury in those 
with suppressed HIV RNA on ART. There was biological 
plausibility for this from several sources. ART penetration 
into the central nervous system (CNS) is generally lower 
than peripherally and cerebrospinal fluid (CSF) levels of 
several antiretroviral drugs are a fraction of that in plasma 
[4]. Indeed, in a minority of people with HIV, HIV can be 
found in the CSF despite being supressed in the plasma; a 
phenomenon termed CSF HIV RNA escape. Some cases 
of CSF HIV RNA escape are driven by compartmentalised 
virus in the CNS, and can lead to severe neurological dis-
orders including rapidly progressive cognitive impairment, 

Commentary

From early in the HIV epidemic it was evident that HIV can 
affect the brain. Prior to antiretroviral therapy (ART) it was 
reported that one in six with advanced HIV had a moder-
ate to severe cognitive impairment prior to death, which was 
typically of a subcortical phenotype with psychomotor slow-
ing [1]. The nomenclature for this syndrome changed over 
the years: AIDS-dementia complex, HIV-encephalopathy 
and HIV-associated dementia all refer to a major neurocog-
nitive disorder caused by HIV. This AIDS defining condition 
is now rarely seen, typically restricted to those with late pre-
sentations or failing antiretroviral (ART) treatment [2].
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Abstract
With the widespread availability of effective antiretroviral therapy, the spectrum of cognitive impairment in people with 
HIV has changed from a subcortical dementia to milder impairment. The 2007 criteria for HIV-associated neurocognitive 
disorders (HAND) provided a methodological approach to classify milder and asymptomatic forms. Research using these 
criteria found that around 45% of people with HIV had HAND. This does not align with clinical observations that people 
with HIV supressed on modern treatment generally have good clinical outcomes, including cognitively. HAND criteria 
have several limitations which may account for an overestimation of prevalence including a high false classification 
rate, inadequate mitigation of psychosocial confounds to testing of cognitive performance, and the attribution to HIV of 
multifactorial causes of brain injury. This overestimation can hinder neuro-HIV research, increase anxiety around health 
outcomes, and worsen stigma and discrimination towards people with HIV. In response an International HIV-Cognition 
Working Group was established. The group proposed six consensus recommendations towards a new approach, includ-
ing that HIV-associated brain injury (HABI) - which can be active or legacy - is conceptually separated from other cases 
of brain injury in people with HIV. The recommendations are aimed at harmonising clinical and research terminology, 
destigmatising terminology, and providing more accurate information on prevalence and prognosis. Cognitive impairment 
remains an important complication of HIV, particularly as the population ages, requiring a nuanced approach to classifica-
tion and management.
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with impressive clinical improvements observed following 
change of ART directed at the resistance pattern of virus in 
the CSF [5]. These florid cases are uncommon, but CSF HIV 
RNA escape at lower levels has been observed in around 
2–5% of apparently asymptomatic individuals raising the 
possibility that the CNS is not being adequately protected 
on a larger scale [6–8]. Even in those with supressed HIV 
RNA in plasma and CSF, neuroinflammatory biomarkers 
can be raised [9–11].

It was on this background that criteria for HIV-associ-
ated neurocognitive disorders (HAND) were established 
[12]. These criteria are often referred to as the Frascati 
criteria after the Italian town in which they were developed 
by a working group formed by the US National Institute of 
Mental Health and National Institute of Neurological Dis-
eases and Stroke. HAND criteria included HIV-associated 
dementia at the most severe end, and established two new 
categories of milder cognitive impairment in people with 
HIV: mild neurocognitive disorder (MND) and asymp-
tomatic neurocognitive impairment (ANI). HAND criteria 
provided a statistical approach to compare the cognitive 
performance of person with HIV to normative control 
data from people without HIV to determine a cut off for 
HAND, with the presence or absence of functional limi-
tation (below the threshold for dementia) subclassifying 
HAND into MND or ANI.

HAND criteria, published in 2007, operationalised 
and harmonised the interpretation of cognitive testing in 
research, facilitating a large number of studies of cogni-
tion in people with HIV around the world. In 2021 a meta-
analysis of HAND studies combined data from 123 studies 
in 32 countries involving 35,513 participants [13]. It found 
that 42.6% (95% CI: 39.7–45.5) of people with HIV had 
HAND, mostly ANI, representing over 16 million people 
globally. Rates in Africa were higher still with 72% of 
HAND cases being in sub-Saharan Africa. Based on these 
figures HAND would represent one of the leading causes 
of young onset cognitive impairment globally, and a major 
limitation of ART.

However, concern was raised by several authors that 
these criteria might overestimate the prevalence of cogni-
tive impairment in people with HIV and controversy devel-
oped around the HAND criteria [14–20]. HAND prevalence 
figures did not seem to match clinical observations that 
people on suppressive ART appeared to have largely pre-
served cognition, and cognitive impairment was a relatively 
uncommon diagnosis in HIV clinics [21, 22]. Perhaps this 
was due to the hidden nature of asymptomatic deficits, how-
ever HAND was described as a progressive condition with 
ANI frequently progressing on to MND [23, 24]. The hos-
pital I work in serves an area with HIV prevalence above 
the national South African average of 14%, however a mass 

epidemic of symptomatic cognitive impairment has not 
been apparent. Of course cognitive symptoms can be under-
reported due to lack of insight and potential stigma associ-
ated with cognitive difficulties, hence this observation alone 
does not exclude that mild cognitive impairment is common 
amongst people with HIV, however it led some to examine 
the HAND criteria more closely.

The HAND criteria have a number limitations which may 
explain some of this discrepancy [20]. Firstly, the statistical 
approach underlying the HAND criteria has a high false 
positive rate. HAND requires that performance on at least 
two cognitive domains falls at least 1SD below the norma-
tive population of people without HIV. In a normally dis-
tributed population this includes around 16% of cognitively 
unimpaired people. Given that only 2 cognitive domains of 
the 6 or 7 typically measured need to fall outside 1SD, this 
corresponds to a false positive rate of around 26% [19]. The 
rate varies depending on how many domains are measured 
and how the statistics are applied, with some reporting false 
positive rates up to 74%.18 On surveying the literature we 
found 20 different ways the statistical approach had been 
applied; when we applied each method to a single South 
African cohort of people with HIV, prevalence of cognitive 
impairment varied from 20% to 97% [25].

Secondly, minimum criteria for HAND (i.e. ANI) are met 
based on low performance on cognitive testing alone. How-
ever performance on cognitive testing is not an objective 
measure of neuronal integrity as it is strongly influenced 
by educational, cultural and socioeconomic differences. 
This is a widely accepted phenomenon in neuropsychology 
which is mitigated in the HAND criteria by the suggestion 
to control for the demographic variables of age, sex, years 
of education and ethnicity [12]. However, these variables 
are unlikely to account for the complexity of psychosocial 
variability and its effect on cognitive performance. People 
with HIV can have different psychosocial backgrounds to 
the general population related to the vulnerabilities asso-
ciated with HIV acquisition [26] Recent data from our 
group has demonstrated that controlling for standard demo-
graphic variables alone (i.e. age, sex and years of educa-
tion) incompletely mitigates these psychosocial confounds 
to cognitive testing [27].

Thirdly, not all cognitive impairment in people with 
HIV is necessarily caused by HIV. HAND addressed this 
by categorising comorbidities as ‘contributing’ or ‘con-
founding’ [12]. Those with a severe comorbidity such as 
Alzheimer’s disease would be considered confounded 
and not classified as HAND. Those with milder comorbid 
conditions that could affect the brain, for example head 
injury or cerebrovascular disease, would be categorised 
as ‘HAND with contributing comorbidity’. This implies 
that HIV is causing the cognitive disorder, at least in part, 
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even in the absence of evidence of that being the case in a 
given individual. Comorbidities can be common in popu-
lations of people with HIV and can impact rates of cog-
nitive impairment dramatically. For example in the CNS 
HIV Antiretroviral Therapy Effects Research (CHAR-
TER) cohort, 40% of those with minimal comorbidities 
were classified as having HAND compared with 59% 
and 83% of those with moderate or severe comorbidities 
respectively [28]. Even those in the group termed minimal 
comorbidities, potential confounders were common; 71% 
of this group had a history of drug use and 16% had current 
depression or psychotic disorder. It is not clear to whether 
HIV contributed to brain injury in all these people, or 
whether the brain injury was caused by these other factors 
in a person that happened to have HIV. A combination of 
the two might be true, with HIV creating a vulnerability to 
brain injury from other causes.

Data supports that rates of cognitive impairment caused 
by HIV may be lower than reported in HAND studies. In 
the Multicenter AIDS Cohort Study of 2904 men in the US 
(1531 living with HIV), HIV serostatus was not associated 
with cognitive impairment [29], and the rate of decline over 
time was no different to a matched HIV-negative popula-
tion [3]. Similarly, for 1521 women in the US (1019 living 
with HIV), the effect size for HIV status on cognition was 
very small, accounting for only 0.05–0.09 SD units, far less 
than the impact of education, age, race, income, and read-
ing level [30]. In the CHARTER cohort of 402 people with 
HIV in the US followed over 12 years, cognitive decline 
was unrelated to HIV disease or treatment characteristics 
but was significantly predicted by the presence of comor-
bid conditions [31]. In Italy, HAND rates in 1424 people 
with HIV declined over an 11 year period from 2009 to 
2020. By the end of the study HIV-associated dementia and 
MND rates were just 0.4% and 1.1% respectively, and ANI 
rates fell to a level similar to the false positive rate of the 
test [2, 19]. In South Africa our CONNECT study of 273 
people (178 living with HIV) demonstrated similar cog-
nitive performance in people with and without HIV once 
psychosocial factors and the neurotoxic effect of efavirenz 
were accounted for [27, 32].

Although most agree HAND criteria need to be updated 
[33], there remains some disagreement over the extent 
to which HAND misrepresents cognitive impairment in 
people with HIV and full consensus on the matter is yet 
to be attained [34]. Despite concerns around HAND data, 
many scientific publications and presentations continue to 
assert that almost half of people living with HIV have a 
neurocognitive disorder despite access to modern ART. If 
this statement is as inaccurate as I have described, there 
are a number of important consequences for people with 
HIV. Firstly, it hinders scientific progress in the field. 

Research aiming to examine mechanisms underlying cog-
nitive impairment in people with HIV is reduced by such a 
broad phenotype. Indeed, no clear mechanisms for HAND 
have been identified [35], and all HAND treatment studies 
have so far been negative [36–39]. Secondly, it is off mes-
sage for ART effectiveness in an era where we are trying 
to emphasise the health benefits of ART and normalise liv-
ing with HIV. Thirdly, and perhaps most importantly, there 
are implications for stigma and discrimination. Cognitive 
impairment carries its own stigma and there have been 
examples of discrimination towards people with HIV due 
to the misrepresentation of this population being at high 
risk for cognitive decline. As an example, until recently 
pilots living with HIV in the UK were not able to work, in 
part due to concerns around their cognition. This was chal-
lenged by a pilot living with HIV who had been prevented 
from working despite being virally suppressed and dem-
onstrating unimpaired cognitive functioning on the stan-
dard testing all pilots must routinely undergo. Fortunately 
this discriminatory ruling was overturned, allowing him to 
work alongside his HIV-negative colleagues.

In response to these concerns we established an Interna-
tional HIV-Cognition Working Group aiming to establish 
expert consensus on a way forward for the field. This work-
ing group comprised 20 clinicians, academics and HIV-
community representatives from around the globe, with 
around half from low-and middle-income countries expe-
riencing high HIV prevalence. Together we established 6 
consensus recommendations towards a new approach [40]. 
The first recommendation coined the term ‘HIV-associated 
brain injury’ (HABI) to represent the direct effect of HIV 
on the brain. We suggested that HABI should be conceptu-
ally separated from brain injury due to other causes (such 
as cerebrovascular disease or traumatic brain injury), 
although multiple mechanisms may coexist. The second 
was that HABI should be further differentiated into legacy 
(i.e. due to pre-ART CNS damage which is non-progres-
sive), or active (leading to clinical or radiological progres-
sion). Importantly, it is not clear whether active HABI 
occurs in the presence of sustained HIV suppression in 
plasma and CSF, and defining active HABI as a distinct 
entity is intended to facilitate research into that important 
question. The third recommendation was that those with 
cognitive performance occurring below a certain threshold 
should be termed as having ‘low cognitive performance’, 
rather than diagnosed with ANI or HAND. This recognises 
that, although there may be benefit defining a group at the 
lower end of the cognitive spectrum in research studies, the 
language should be destigmatised such that they are not 
labelled with a disease. The forth recommendation is that 
rates of low cognitive performance should be interpreted 
in the context of the false classification rate underlying 

1 3

Page 3 of 5     15 



Current HIV/AIDS Reports           (2026) 23:15 

References

1.	 Grant I, Atkinson JH, Hesselink JR, et al. Evidence for early 
central nervous system involvement in the acquired immuno-
deficiency syndrome (AIDS) and other human immunodefi-
ciency virus (HIV) infections. Studies with neuropsychologic 
testing and magnetic resonance imaging. Ann Intern Med. 
1987;107(6):828–36.

2.	 Mastrorosa I, Pinnetti C, Brita AC, et al. Declining prevalence 
of HIV-associated neurocognitive disorders in more recent years 
and associated factors, in a large cohort of ART-treated HIV-
infected individuals. Clin Infect Dis. 2023;76(3):e629–37.

3.	 Qu Y, Weinstein A, Wang Z, et al. Legacy effect on neuropsycho-
logical function in HIV-infected men on combination antiretrovi-
ral therapy. AIDS. 2022;36(1):19–27.

4.	 Decloedt EH, Rosenkranz B, Maartens G, Joska J. Central ner-
vous system penetration of antiretroviral drugs: pharmacokinetic, 
pharmacodynamic and pharmacogenomic considerations. Clin 
Pharmacokinet. 2015;54(6):581–98.

5.	 Ferretti F, Gisslen M, Cinque P, Price RW. Cerebrospinal Fluid 
HIV Escape from Antiretroviral Therapy. Curr HIV/AIDS Rep. 
2015;12(2):280–8.

6.	 Perez-Valero I, Ellis R, Heaton R, et al. Cerebrospinal fluid viral 
escape in aviremic HIV-infected patients receiving antiretrovi-
ral therapy: prevalence, risk factors and neurocognitive effects. 
AIDS. 2019;33(3):475–81.

7.	 Ulfhammer G, Yilmaz A, Mellgren A, et al. Asymptomatic Cere-
brospinal Fluid HIV-1 Escape: Incidence and Consequences. J 
Infect Dis. 2025;231(2):e429–37.

8.	 Edén A, Nilsson S, Hagberg L, et al. Asymptomatic Cere-
brospinal Fluid HIV-1 Viral Blips and Viral Escape During 
Antiretroviral Therapy: A Longitudinal Study. J Infect Dis. 
2016;214(12):1822–5.

9.	 Chang K, Premeaux TA, Cobigo Y, et al. Plasma inflammatory 
biomarkers link to diffusion tensor imaging metrics in virally sup-
pressed HIV-infected individuals. AIDS. 2020;34(2):203–13.

10.	 Vera JH, Guo Q, Cole JH, et al. Neuroinflammation in treated 
HIV-positive individuals: A TSPO PET study. Neurology. 
2016;86(15):1425–32.

11.	 Eden A, Marcotte TD, Heaton RK, et al. Increased Intrathe-
cal Immune Activation in Virally Suppressed HIV-1 Infected 
Patients with Neurocognitive Impairment. PLoS ONE. 
2016;11(6):e0157160.

12.	 Antinori A, Arendt G, Becker JT, et al. Updated research nosol-
ogy for HIV-associated neurocognitive disorders. Neurology. 
2007;69(18):1789–99.

13.	 Wang Y, Liu M, Lu Q, et al. Global prevalence and burden of 
HIV-associated neurocognitive disorder: a meta-analysis. Neurol-
ogy. 2020;95(19):e2610–21.

14.	 Nightingale S, Winston A, Letendre S, et al. Controversies 
in HIV-associated neurocognitive disorders. Lancet Neurol. 
2014;13(11):1139–51.

15.	 Torti C, Foca E, Cesana BM, Lescure FX. Asymptomatic neuro-
cognitive disorders in patients infected by HIV: fact or fiction? 
BMC Med. 2011;9:138.

16.	 Ciccarelli N. Considerations on nosology for HIV-associ-
ated neurocognitive disorders: it is time to update? Infection. 
2019;48(1):37–42.

17.	 Underwood J, De Francesco D, Leech R, et al. Medicalising nor-
mality? Using a simulated dataset to assess the performance of 
different diagnostic criteria of HIV-associated cognitive impair-
ment. PLoS ONE. 2018;13(4):e0194760.

18.	 Meyer AC, Boscardin WJ, Kwasa JK, Price RW. Is it time to 
rethink how neuropsychological tests are used to diagnose mild 
forms of HIV-associated neurocognitive disorders? Impact of 

whichever statistical methodology was applied. For exam-
ple a low cognitive performance prevalence of 30% is 
interpreted very differently in the knowledge that the false 
classification rate is 26%. Fifth we propose that a classifica-
tion of cognitive impairment be made if at least two of the 
following are present: low cognitive performance, cogni-
tive symptoms, and objective evidence of brain injury (i.e. 
abnormality on neurological investigations). And lastly that 
cognitive symptoms should refer to any change in cogni-
tion that has been noticed by the individual or an observer, 
whether or not this change has an impact on daily func-
tioning (as was the case in HAND criteria), recognising the 
importance of milder symptoms in the modern era.

Our approach is intended as a pragmatic reframing of 
the issue to harmonise research terminology with clinical 
diagnosis. In contrast HAND was a research criteria never 
intended for clinical use. Our approach was adopted by 
the European AIDS Clinical Society in 2023 [41], and it 
is hoped that further discussion and refinement will lead to 
a broader consensus and agreement on new criteria going 
forward.

Cognitive impairment remains an important compli-
cation of HIV, with devastating consequences for those 
affected. It is a particularly important area given the 
ageing population of people with HIV globally. It is not 
known how HIV interacts with the ageing process and 
whether subclinical legacy HABI may lower cognitive 
reserve increasing vulnerability to cognitive ageing. These 
research questions require a robust and nuanced approach 
given the complex and multifactorial nature of brain health 
in people with HIV.

Author Contributions  S.N. wrote the manuscript.

Funding  Open access funding provided by University of Cape Town.

Data Availability  No datasets were generated or analysed during the 
current study.

Declarations

Competing Interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

1 3

   15   Page 4 of 5

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Current HIV/AIDS Reports           (2026) 23:15 

31.	 Heaton RK, Ellis RJ, Tang B, et al. Twelve-year neurocogni-
tive decline in HIV is associated with comorbidities, not age: a 
CHARTER study. Brain. 2023;146(3):1121–31.

32.	 Nightingale S, Dreyer AJ, Thomas KGF, et al. Cognitive per-
formance, neuropsychiatric symptoms, and cerebrospinal fluid 
viral control following programmatic switch from efavirenz-
based to dolutegravir-based antiretroviral therapy in South 
Africa (CONNECT): a prospective cohort study. Lancet HIV. 
2024;11(10):e680–9.

33.	 Cysique LA, Levin J, Howard C, et al. Fostering healthy cognitive 
ageing in people living with HIV. Lancet HIV. 2024;12(1):e71–80.

34.	 Cysique LA, Brew BJ, Bruning J, et al. Cognitive crite-
ria in HIV: greater consensus is needed. Nat reviews Neurol. 
2024;20(2):127–8.

35.	 Bandera A, Taramasso L, Bozzi G, et al. HIV-Associated Neu-
rocognitive Impairment in the Modern ART Era: Are We Close 
to Discovering Reliable Biomarkers in the Setting of Virological 
Suppression? Front Aging Neurosci. 2019;11:187.

36.	 Ellis RJ, Letendre S, Vaida F, et al. Randomized trial of central 
nervous system-targeted antiretrovirals for HIV-associated neuro-
cognitive disorder. Clin Infect diseases: official publication Infect 
Dis Soc Am. 2014;58(7):1015–22.

37.	 Decloedt EH, Freeman C, Howells F, et al. Moderate to severe 
HIV-associated neurocognitive impairment: A randomized pla-
cebo-controlled trial of lithium. Medicine. 2016;95(46):e5401.

38.	 Sacktor N, Skolasky RL, Moxley R, et al. Paroxetine and flu-
conazole therapy for HIV-associated neurocognitive impairment: 
results from a double-blind, placebo-controlled trial. J Neurovi-
rol. 2018;24(1):16–27.

39.	 Sacktor N, Miyahara S, Deng L, et al. Minocycline treatment for 
HIV-associated cognitive impairment: results from a randomized 
trial. Neurology. 2011;77(12):1135–42.

40.	 Nightingale S, Ances B, Cinque P, et al. Cognitive impairment in 
people living with HIV: consensus recommendations for a new 
approach. Nat Rev Neurol. 2023;19:424–33.

41.	 European AIDS, Clinical Society Guidelines. Version 12.0. 2023. ​
h​t​t​p​s​:​​​/​​/​w​w​​w​.​e​​a​c​s​​o​c​i​​e​t​​y​​.​o​​​r​g​/​​m​e​d​​​i​a​/​g​​u​i​​d​e​l​i​​n​e​s​​-​​1​2​.​0​.​p​d​f. Accessed 
4 Nov 2025.

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

false-positive rates on prevalence and power. Neuroepidemiol-
ogy. 2013;41(3–4):208–16.

19.	 Gisslen M, Price RW, Nilsson S. The definition of HIV-associated 
neurocognitive disorders: are we overestimating the real preva-
lence? Bmc Infect Dis. 2011;11:356.

20.	 Nightingale S, Dreyer AJ, Saylor D, Gisslen M, Winston A, Joska 
JA. Moving on From HAND: Why We Need New Criteria for 
Cognitive Impairment in Persons Living With Human Immuno-
deficiency Virus and a Proposed Way Forward. Clin Infect dis-
eases: official publication Infect Dis Soc Am. 2021;73(6):1113–8.

21.	 Iqbal K, Williams T, O'Shea JG, Buchacz, K. Changes in HAND 
prevalence among Medicaid enrollees from 2016-2021 in the 
U.S. [Poster #00603]. Conference on Retroviruses and Opportu-
nistic Infections (CROI), Denver, CO. 2024.

22.	 Ferretti F, Mora-Peris B, Underwood J, Waldman A, Everitt A, 
Winston A. Cognitive Impairment in a Clinical Setting. J Acquir 
Immune Defic Syndr. 2018;77(1):e10–3.

23.	 Rourke SB, Bekele T, Rachlis A, et al. Asymptomatic neurocog-
nitive impairment is a risk for symptomatic decline over a 3-year 
study period. AIDS. 2021;35(1):63–72.

24.	 Grant I, Franklin DR Jr., Deutsch R, et al. Asymptomatic HIV-
associated neurocognitive impairment increases risk for symp-
tomatic decline. Neurology. 2014;82(23):2055–62.

25.	 Dreyer AJ, Nightingale S, Heaps-Woodruff JM, et al. Rates of 
cognitive impairment in a South African cohort of people with 
HIV: variation by definitional criteria and lack of association with 
neuroimaging biomarkers. J Neurovirol. 2021;27(4):579–94.

26.	 Parkhurst JO. Understanding the correlations between wealth, 
poverty and human immunodeficiency virus infection in African 
countries. Bull World Health Organ. 2010;88(7):519–26.

27.	 Dreyer AJ, Le Roux C, Thomas KGF, et al. Psychosocial factors 
account for a proportion of the difference in cognitive performance 
between persons with and without HIV. AIDS. 2025;39(4):393–402.

28.	 Heaton RK, Clifford DB, Franklin DR Jr., et al. HIV-associated 
neurocognitive disorders persist in the era of potent antiretroviral 
therapy: CHARTER Study. Neurology. 2010;75(23):2087–96.

29.	 Wang Z, Molsberry SA, Cheng Y, et al. Cross-sectional analysis 
of cognitive function using multivariate normative comparisons 
in men with HIV disease. AIDS. 2019;33(14):2115–24.

30.	 Maki PM, Rubin LH, Valcour V, et al. Cognitive function in 
women with HIV: findings from the Women’s Interagency HIV 
Study. Neurology. 2015;84(3):231–40.

1 3

Page 5 of 5     15 

https://www.eacsociety.org/media/guidelines-12.0.pdf
https://www.eacsociety.org/media/guidelines-12.0.pdf

	﻿The Changing Spectrum of Cognitive Impairment in People with HIV; Establishment and Updates of the International HIV-Cognition Working Group
	﻿Abstract
	﻿Commentary
	﻿References


