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A number of questions are frequently 
raised by HIV clinicians regarding the 
evaluation and follow-up of cognitive 
impairment. These questions include: 
How is screening best conducted? 
When is a lumbar puncture indicated? 
How should one balance the concerns 
for escape of virus in cerebrospinal 
fluid (CSF) with the understanding that 
more than 50% of patients will have 
cognitive impairment and that CSF es-
cape appears to be a relatively uncom-
mon event? How can one distinguish 
HIV-associated neurocognitive disor-
ders (HAND) from neurodegenerative 
disorders, such as Alzheimer’s disease, 
in older HIV patients? What follows 
are some basics, illustrated by a case 
study, on how to approach HIV-infect-
ed patients with cognitive complaints 
in the clinical setting.

Dr Valcour is Associate Professor in the 
Division of Geriatric Medicine and the De-
partment of Neurology at the Memory and 
Aging Center, University of California San 
Francisco.

HIV-associated neurocognitive disorders (HAND) remain a substantial 
problem in the era of combination antiretroviral therapy. Neither the Mini 
Mental State Exam nor the HIV Dementia Scale is sufficiently sensitive for 
HAND. The Montreal Cognitive Assessment shows promise, but current data 
suggest that adding an additional test will be needed to improve sensitivity 
for the clinical setting. Patient reporting of symptoms is insensitive as most 
cases of HAND are asymptomatic. Examination of cerebrospinal fluid (CSF) 
is sometimes warranted in select patients to evaluate for CSF HIV RNA 
detectability. CSF escape of virus, when CSF HIV RNA is detectable but 
plasma HIV RNA is not, appears to be a relatively uncommon event in the 
clinical setting where the level of detectability for typical clinical assays 
is around 50 copies/mL. In cases of CSF escape, cognitive improvement 
has been linked to changes in antiretroviral regimens that are aimed at 
either overcoming antiretroviral resistance or improving central nervous 
system (CNS) penetration-effectiveness. Currently, for most patients with 
HAND in the absence of unusual features, there are insufficient data for 
a recommendation to routinely intensify therapy with a neurointensive 
antiretroviral regimen; however, there is considerable uncertainty given 
emerging data and variability in approach among experts in the field. This 
article summarizes a case-based presentation by Victor G. Valcour, MD, at 
the 14th Annual Clinical Conference for the Ryan White HIV/AIDS Program 
held in Tampa, Florida, in June 2011. The Clinical Conference is sponsored by 
the IAS–USA under the Health Resources and Services Administration (HRSA) 
contract number HHSH250200900010C.

Perspective

Evaluating Cognitive Impairment in the Clinical Setting: 
Practical Screening and Assessment Tools

Typical Presentations of HAND

In the era before potent antiretroviral 
therapy, it was already apparent that 
HIV entered and replicated in the brain 
within days following infection. Wide-
spread involvement of virus was evi-
dent at autopsy, with greater viral den-
sity in the deeper brain structures as 
opposed to cortical regions. This anat-
omy informs the clinical phenotype of 
HIV cognitive impairment in contrast 
to neurodegenerative diseases such 
as Alzheimer’s disease, where brain 
involvement early in disease typically 
results in more focal cortical deficits, 
such as that for encoding memory. 
The greater involvement of subcortical 
structures in HAND may be associated 
with clinical features such as slowing 
of processing speed; motor and psy-
chomotor involvement; and executive, 
planning, or multitasking dysfunction. 
Behaviorally, there may be a greater 
impact on motivational drive, often 
recognized clinically as apathy. 

HAND can be viewed as a neurobe-

havioral syndrome, affecting the 3 
broad areas of cognitive, behavioral, 
and motor function. In the realm of 
cognition, problems can be seen with 
memory, concentration, mental pro-
cessing speed, comprehension, or 
higher cognitive abilities. Behaviorally, 
one can observe apathy, depression, 
agitation, or in rare cases, mania. Mo-
tor dysfunction includes unsteady gait, 
poor coordination, abnormal tone, and 
tremor. A feature of HAND that is not 
typically seen with other dementia 
syndromes is the fluctuation in symp-
toms and testing performance that has 
been documented in several large se-
ries. Diagnostic transitions have been 
observed with serial testing, in which 
the performance of individuals (worse 
or better) varies longitudinally.1,2 In 
contrast to dementia syndromes such 
as Alzheimer’s disease, relentless pro-
gression is less common in HIV-infect-
ed subjects who are adequately treated 
with combination antiretroviral thera-
py. Such cases require more compre-
hensive evaluations that may need to 
consider contributing etiologies.

Confirming Cognitive Problems 
in the Clinical Setting: 
Limitations of Typical Bedside 
Screening Instruments

Dr Valcour described a hypothetical 
58-year-old HIV-infected woman who 
was cared for by the same clinician for 
10 years. She acquired HIV infection 
from injection drug use, and initially 
presented with Pneumocystis jiroveci 
pneumonia and a CD4+ cell count of 
5/µL. Since diagnosis, she has been 
continuously treated with zidovudine, 
lamivudine, and efavirenz and now 
has a CD4+ cell count of 580/µL with 
a plasma HIV RNA level that has been 
undetectable for 10 years. She denies 
illicit drug use since the time of her 
HIV diagnosis. 

The patient now complains of subtle 
“memory problems” affecting her work. 
Although she feels her memory is OK, 
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she is slow to recall items and has 
made errors while multitasking. She 
remarks on new interpersonal con-
flicts that have been brought to her at-
tention by her supervisor. Overall, the 
symptoms have not bothered her, as 
she has learned to compensate for the 
inefficiency, but now she fears she may 
lose her job. The symptoms have been 
present for approximately 5 years, and 
do not seem to be worsening. 

Should this patient be screened for 
cognitive impairment and if so, which 
instrument should be used: the Mini 
Mental State Exam (MMSE), the HIV 
Dementia Scale (HDS), the clock-draw-
ing test, or is the report of symptoms 
sufficient to make a diagnosis without 
confirmation through cognitive testing?

First, consider the issue of screen-
ing HIV-infected patients for cognitive 
impairment in the clinical setting. A 
more comprehensive review of this 
topic is available elsewhere.3 Briefly, 
the MMSE is in the diagnostic toolbox 
of most clinicians. Its familiarity, ra-
pidity of administration, and ease of 
interpretation are all compelling fac-
tors. Unfortunately, it has poor sensi-
tivity and specificity for HAND. The 
instrument is better utilized for corti-
cal dementia syndromes, such as Al-
zheimer’s disease, because it is heavily 
weighted on factors impacted in such 
syndromes. The first 10 items of the 
MMSE, for example, address orienta-
tion, a factor that is typically preserved 
in most HAND cases with the excep-
tion of advanced cases. 

Areas that would be more impor-
tant to test include domains of atten-
tion and working memory, but these 
are poorly represented in the MMSE. 
Published studies have shown that the 
MMSE is poor at detection of HAND.4,5 
In Dr Valcour’s preliminary data from 
the UCSF HIV Over 60 Cohort (HIV-
infected patients older than 60 years), 
the mean MMSE score was 29 in those 
without cognitive impairment com-
pared with a mean of 28 in those with 
impairment. 

The HDS was designed to identify 
HIV-associated dementia (HAD), a con-
dition that is now the least common 
HAND diagnosis. Most HAND cases 
are now classified as asymptomatic 

neurocognitive impairment (ANI) or 
mild neurocognitive disorder (MND). 
The HDS contains items testing regis-
tration, memory recall, psychomotor 
speed, and attention, and works well 
for detecting HAD, but it is insensi-
tive to more mild disease, which now 
encompasses about 95% of HAND. 
Removing the antisaccadic eye move-
ment test to create the modified and 
international versions of the HDS fur-
ther decreased sensitivity.6 Numerous 
studies have shown that HDS is poor 
at differentiating HAND, with 1 study 

showing that among individuals wish-
ing to return to work, its sensitivity 
was 39% compared with neuropsycho-
logic testing.7-9 

The clock-drawing test is part of 
the Montreal Cognitive Assessment 
(MoCA) (http://www.mocatest.org/), an 
instrument that shows some prom-
ise in identifying HAND (Figure 1). 
There are no published reports on us-
ing the clock-drawing task alone, but 
it is likely to be too limited for broad 
utility as a screening instrument for 
HAND  In contrast, the MoCA is more  

Figure 1. The Montreal Cognitive Assessment (MoCA). Test reproduced with permission from 
copyright owner Ziad Nasreddine, MD.
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comprehensive and designed to cap-
ture impairment caused by cortical 
and subcortical processes. It includes 
several tests likely to be sensitive for 
HAND, including those for attention, 
concentration, working memory, exec-
utive functioning, and reasoning. The 
instrument includes a trail-making test 
(follow the dots alternating from let-
ter to number), which tests executive 
functioning, and the clock-drawing 
test, which tests executive functioning 
and visual and spatial skills. The mem-
ory testing includes several trials that 
permit the tester to give cues, includ-
ing category and multiple-choice cues. 
It is characteristic of HAND patients 
and patients with other subcortical 
dementias to have impaired sponta-
neous recall, but for their recall to be 
improved with cues. This is less typical 
of more cortical dementia syndromes 
such as Alzheimer’s disease. 

In a study recently reported by Clif-
ford and colleagues, the MoCA had a 
sensitivity of 59% and specificity of 
81% for identifying cognitive impair-
ment using a score cutpoint of 26.10 
Sensitivity improved to 83% with a 
cutpoint of 28, but such a change will 
decrease specificity. Accuracy may be 
higher in symptomatic patients or with 
the addition of another test. Thus, al-
though the accuracy of the MoCA in its 
current form is not optimal for detect-
ing HAND, the test may yet prove use-
ful in the clinic as a component of a 
short battery. 

HAND cannot be detected on the 
basis of symptoms alone. In the CHAR-
TER (CNS [central nervous system] 
HIV Antiretroviral Therapy Effects Re-
search) study, a study of community-
dwelling adult HIV-infected subjects, 
more than two-thirds of subjects found 
to have cognitive impairment were 
asymptomatic, and thus deemed to 
have ANI.11 The term “asymptomatic” 
may be misleading, because it is often 
based on self-report and likely to be 
less reliable among subjects with cog-
nitive impairment. A study by Heaton 
and colleagues demonstrated that neu-
ropsychologic impairment was associ-
ated with functional impairment irre-
spective of whether patients reported 
symptoms.12 Similarly, preliminary 

data in the UCSF HIV Over 60 Cohort 
suggest that both ANI and MND sub-
jects perform worse than controls on 
objective tests of function (data not 
published). 

In summary, among the bedside 
cognitive tests, the MMSE should not 
be used for HAND and the HDS should 
not be used alone, unless one seeks to 
identify only the most severe form of 
HAND (ie, dementia). The MoCA shows 
promise and has empiric benefit com-
pared with the MMSE and HDS. For 
clinical use, the MoCA is readily avail-
able at no cost and instructions are 
provided (http://www.mocatest.org/).13 
The test has been translated into many 
languages, although caution should be 
executed regarding cultural validity in 
these settings. It takes approximately 
8 minutes to administer. Relying on 
symptoms or patient reports of func-
tional change to identify HAND will re-
sult in missing most cases. 

Workup for HAND

In the case scenario, the subject was 
referred for formal neuropsycholog-
ic testing, which revealed deficits in 
working memory and attention. Her 
memory testing demonstrated inef-
ficiency due to poor learning and at-
tention. Her depression screen was 
elevated. She returns for a workup in 
your office.

A typical workup for HAND should 
include some basic aspects to search 
for factors that may be modifiable 
or inform alternative etiologies. This 
should include: 

• Careful neurologic examination
and careful assessment for signs
of opportunistic infection. This
would be intensified in settings of
low CD4+ cell count or in patients
not on antiretroviral therapy.

• Review of histories for antiretro-
viral therapy, CD4+ cell counts,
and plasma viral load levels with
emphasis on adherence.

• Review of medications, pre-
scribed and otherwise, to consid-
er adverse effects that can impact
cognition.

• Evaluation for depression.

• Assessment of key comorbidities,
including liver, renal, cardiac, and
cerebrovascular conditions.

• Evaluation for other factors that
can impact cognition, including
syphilis, vitamin B12 levels (with
consideration for homocysteine
and methylmalonic acid levels,
particularly when white matter le-
sions are noted), thyroid function,
sleep apnea, and hepatitis, among
other potential targeted investiga-
tions.

• Brain imaging.

In our case scenario, results of the pa-
tient’s neurologic examination demon-
strated some inattention, neuropathy, 
and mild increased tone in extremities. 
A brain magnetic resonance imaging 
(MRI) was read as normal. A compre-
hensive blood workup that included 
thyroid function, vitamin B12 level, se-
rum rapid plasma reagin (RPR), and 
renal and liver function tests yielded 
normal results. 

The factors influencing the approach 
to this patient’s case thus far include 
the following: she had a low CD4+ 
cell count nadir, increasing the risk for 
HAND. She had a history of injection 
drug use, which, depending on use 
pattern and coexisting factors, such as 
loss of consciousness or head injuries, 
could increase risk for cognitive im-
pairment. She has had an undetect-
able plasma viral load for a decade and 
her CD4+ cell count is now in the nor-
mal range. A high CD4+ cell count and 
consistently controlled virus are linked 
to a lower risk for HAND. The normal 
CD4+ count suggests that opportunis-
tic infection is unlikely. 

The duration of symptoms is 5 years 
and appears relatively stable. The du-
ration suggests a more indolent course 
common with HAND and the relative 
stability over 5 years is less typical of 
neurodegenerative disorders such as 
Alzheimer’s disease. However, there 
should be some question about wheth-
er her condition has become worse 
recently, as the patient has identified 
new associated problems. Symptom 
reporting and testing indicate motor, 
behavioral, and cognitive problems 
that are more typical of HAND. Her 
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laboratory workup and MRI do not 
suggest an alternative etiology. 

In this case, the subject was diag-
nosed with MND in HIV and treatment 
for depression was initiated. The next 
consideration is whether patients like 
this one, with cognitive impairment, 
should be referred to a specialist for 
further workup and possible lumbar 
puncture for CSF evaluation. There is 
great variability in how such cases are 
managed. There are a number of fac-
tors in this patient that suggest she can 
likely be managed without immediate 
evaluation of CSF. The course of her 
cognitive syndrome is 5 years. More 
rapid progression should be evaluated 
aggressively, but in cases with long-
standing impairment that are relative-
ly stable, there are insufficient data to 
suggest that CSF evaluation will mean-
ingfully impact treatment approaches. 
This patient is already on effective 
antiretroviral treatment with a normal 
CD4+ cell count, suggesting that CSF 
evaluation for opportunistic infection 
is not likely to be helpful. She is also 
RPR-negative. Most patients seen in 
Dr Valcour’s referral clinic have pro-
files similar to this patient’s, in which 
CSF evaluation will probably not yield 
information that will change manage-
ment. But there are no clear guidelines 
around referral for CSF evaluation, 
and the decision should be based on 
the combination of findings and clini-
cal judgment based on the presence of 
worrisome features. 

The algorithm for referral and lum-
bar puncture would be more aggres-
sive in cases of subacute or acute cog-
nitive impairment, among individuals 
not on antiretroviral therapy and not 
responding to initiation of treatment, 
and in cases with features not typical 
of HAND. However, focused studies are 
lacking and this approach is based on 
clinical judgment based on the pres-
ence of worrisome features. Initiation 
of antiretroviral therapy is indicated in 
subjects not on treatment who are di-
agnosed with HAND. Among individu-
als who do not improve after 3 to 6 
months of antiretroviral therapy, evalu-
ation of CSF may be useful to ensure 
adequate treatment of this compart-
ment by ensuring that CSF HIV RNA 

level is undetectable. This approach is 
not applicable, however, for patients 
with a more chronic form of cognitive 
impairment, currently a common find-
ing in the clinical setting. In such cases, 
there are insufficient published data to 
recommend a uniform approach, with 
the only clinical study not providing 
adequate support for a global recom-
mendation.14

There are a number of potential 
benefits to CSF evaluation in patients 
with cognitive impairment. It can be 
used (1) in cases with high suspicion 
for unusual causes of cognitive impair-
ment, including infection, that require 
further investigation; (2) to determine 
if CSF immune activation is present 
(typically used in research settings); 
and (3) to evaluate for HIV CSF escape, 
a relatively uncommon phenomenon 
in the clinical setting where the sen-
sitivity of typical assays is to around 
50 copies/mL. If a patient is sent for 
lumbar puncture, one should consider 
CSF for evaluation for virus (quanti-
tative HIV RNA in CSF), white blood 
cell (WBC) count, and other markers 
of inflammation such as oligoclonal 
bands, an IgG index, and protein level. 
More focused evaluation for infections 
would be done on a case-by-case basis. 

It may be helpful to review the lit-
erature on CSF escape, which has been 
documented in several case reports. In 
addition, there is a small literature on 
subjects with HIV RNA levels below 
50 copies/mL in both CSF and plas-
ma, but with low-level detection that 
is higher in CSF than in plasma. This 
latter finding is beyond the scope of 
clinical care at the current time and a 
subject of ongoing research. One case 
series presented 3 patients with me-
ningoencephalitis due to CSF escape, 
each of whom improved with altering 
antiretroviral therapy components.15

A European report confirmed 11 
cases from 2 university infectious dis-
eases clinics caring for about 6000 HIV- 
infected patients annually (Table 1). 
Although this study was not designed 
to determine frequency of CSF escape, 
the identification of 11 cases in such 
a large setting is somewhat reassur-
ing that clinically relevant CSF escape 
is likely to be uncommon.16 Most of 

these patients had neurologic signs or 
symptoms such as cerebellar disorders 
or headache rather than just the cogni-
tive symptoms of the type observed in 
the case described here. The patients 
in this case series improved when an-
tiretroviral therapy was changed based 
on genotypic testing or to improve 
drug CNS penetration-effectiveness. 

In summary, there are a number of 
situations in which lumbar puncture 
and evaluation of CSF may be advis-
able. Some examples are acute or sub-
acute presentations, rapid progression 
of impairment, new neurologic find-
ings, and inability to exclude other in-
fectious etiologies (eg, syphilis) based 
on serum tests, history, and imaging. 
In some settings, a CSF evaluation 
may also be considered for patients 
with impairment in whom a change in 
antiretroviral therapy is being consid-
ered or in whom a change in therapy 
has been made in order to monitor re-
sponse in the CSF; however, a univer-
sal recommendation for these reasons 
cannot be supported with the existing 
literature.

Changing Antiretroviral Therapy 
to Improve CNS-Penetration 
Effectiveness

In our case example, the patient was 
receiving zidovudine, lamivudine, and 
efavirenz. Using published data, this 
patient would be considered to have a 
moderate to high CNS-penetration ef-
fectiveness (CPE) score. According to 
a CNS penetration rating for antiretro-
viral drugs developed by Letendre and 
colleagues, zidovudine and efavirenz 
have higher levels of penetration-ef-
fectiveness and lamivudine has mod-
erate penetration effectiveness.17,18 
Although switching from lamivudine 
to emtricitabine (a relatively minimal 
change in terms of therapy, but add-
ing to the pill burden and possibly 
impacting adherence) can improve 
the CPE, there are no data to suggest 
this will improve outcomes, with one 
study suggesting such an empiric in-
tensification choice will not be benefi-
cial.14 No data are available to guide an 
empiric change of therapy in a case 
such as the one described here. The 
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decision to change therapy can create 
unease clinically when a patient is on 
an antiretroviral regimen with overall 
poor CPE, paired with the knowledge 
that higher CPE has been linked to 
lower CSF virus levels. In such cases, 
Dr Valcour sometimes considers assur-
ing that CSF virus is below detectable 
limits. Changing antiretroviral thera-
py does carry risks, which may out-
weigh uncertain benefits in patients 
not clearly in need of a change. These 
risks could include new adverse effects 
that can impact cognition negatively, 
exposure to more antiretroviral medi-
cations that could impact resistance 
profiles for future options, and change 
in pill burden. Consequently, the ap-
proach to patients with HAND must  
be individualized and more clinical 
data from randomized studies are ur-
gently needed.

Summary

Cognitive impairment remains a sub-
stantial problem in the era of anti-
retroviral therapy, occurring in about 

one-half of community-dwelling HIV-
infected adults. Most patients with 
HAND identified in research settings 
are categorized as having ANI, likely 
due, at least in part, to difficulty in ob-
taining accurate reports of functional 
limitations from impaired patients. 
Current screening tools have large limi-
tations. Neither the MMSE nor HDS is 
useful for distinguishing HAND, how-
ever, the MoCA test may have prom-
ise. Used alone, the performance char-
acteristics may not be sufficient for 
broad use, but studies are underway 
aimed at determining if adding addi-
tional tests may improve performance. 

There are many things that can be 
done in the primary care setting to 
initiate a workup for cognitive impair-
ment, although referral to specialized 
centers will be required in some cases. 
The literature is not informative re-
garding empiric changes in antiretrovi-
ral therapy to better target the CNS in 
subjects with HAND. In special cases, 
including those involving CSF HIV es-
cape, change in medications has been 
found to be of benefit. A high index of 
suspicion in unusual presentations is 

warranted, but recommendations for 
CSF evaluation in all cases of HAND 
may be premature.

Lecture presented by Dr Valcour in June 2011. 
First draft prepared from transcripts by 
Matthew Stenger. Reviewed and edited by Dr 
ValVcour in January 2012.

Financial Disclosure: Dr Valcour has no rel-
evant affiliations to disclose.  
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