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with the continued widespread use of combination antiretro-
viral therapy, the incidence of various neurological complications re-
mains low. However, some complications continue to have a serious im-
pact on the lives of hiv-infected patients. The diagnosis of these neu-
rological complications has become even more complex in recent years.
Adverse events, stemming from the long-term use of antiretroviral
therapy, can lead to neurological complications. And as hiv-positive peo-
ple continue to live longer because of antiretroviral therapy, the risk of
neurological complications stemming from comorbidities increases.

In an effort to debunk modern-day myths surrounding some of
the most common neurological complications in the setting of hiv, most
notably hiv-associated dementia, neurological opportunistic infections,
neoplasms and peripheral neuropathy, prn
brought Dr. Justin McArthur back to the
podium to address this important topic. 

Neuromyth No. 1: 
HIV-Associated 
Dementia has 
Disappeared.
on the contrary. prior to the widespread
availability and use of combination anti-
retroviral therapy, the annual incidence of
hiv-associated dementia (had) after a diag-
nosis of aids was 7%, with the cumulative
risk of developing hiv dementia ranging
from 5% to 20%. Today, the incidence of
had is lower in hiv-infected people, but the
prevalence has actually increased. “Since
1994,” Dr. McArthur pointed out, “we’ve es-
sentially seen a doubling of the prevalence of
hiv-associated dementia. At the Johns Hop-
kins hiv clinic, we had approximately 600
cases of hiv dementia in 1994. In 2004, we
had approximately 1,400 hiv-infected pa-
tients with dementia. Fewer people are dying
and we’re seeing people with hiv-related de-
mentia living longer, which contributes to
the increasing prevalence.” What’s more,
data from the Johns Hopkins hiv clinic sug-
gest that the incidence of hiv dementia has
been increasing since 2003. 

Dr. McArthur was quick to point out that the dementia being seen in
hiv-infected patients today is typically less severe than the dementia
seen in the pre-combination therapy era. “We don’t see the really severe
dementia that we used to see 15 years ago,” he remarked. “Infectious dis-
ease doctors ask: ‘so what’s the problem with a little cognitive impairment?’
But it’s been conclusively shown that the impact of hiv-associated de-
mentia, or even the milder forms of cognitive impairment, can have a sub-
stantial effect on survival, with about a threefold increased risk of death.” 

Along with the decreased survival associated with had, there 
are functional issues to be concerned with as well. Dementia can affect
driving ability, work performance, and medication adherence. It can also
negatively affect compliance with medical appointments, possibly render

individuals more susceptible to drugs of
abuse, and can impair judgment with re-
spect to safer sex and other hiv-prevention
practices. “Clearly, there are a number of di-
verse aspects to cognitive impairment which
can affect daily functioning,” Dr. McArthur
added.

A Case Report
to best frame his overview of the 
complexities of had in hiv, Dr. McArthur
presented an interesting case report. The case
involved a 40-year-old woman with advanced
hiv infection who was referred to the Johns
Hopkins neurology department because of
memory complaints and mental slowing that
were interfering with her everyday function-
ing. “She had to quit work,” Dr. McArthur
explained. “She could no longer take care of
her medications and had to be supervised,
on a 24-hour basis, because she tended to
wander out of the house. She had been drink-
ing heavily until October of 2004 and had a
history of dts [delirium tremens]. Her thi-
amine level was normal at the time we first
saw her. She didn’t have a recent history of
Wernicke’s encephalopathy or dts.”

As for her hiv/medical history, she had
spent most of 2004 off of antiretrovirals and
then began a combination of lopinavir/ri-
tonavir (Kaletra), zidovudine/lamivudine
(Combivir), and tenofovir (Viread). She had
a cd4+ count of 42 cells/mm3 and a viral
load of 600,000 copies/mL prior to begin-
ning her most recent regimen. She had a

FIGURE 1. hiv-Associated Dementia

A 40-year-old woman with advanced hiv infection
who was referred to the Johns Hopkins neurology 
department because of memory complaints and
mental slowing that were interfering with her every-
day functioning. She had a history of heavy alcohol
use and delirium tremens. She had spent most of
2004 off of antiretrovirals. Brain mri images from
her first study, in early December 2004, yielded bi-
lateral and fairly symmetrical white matter hyper-
intensity around the ventricles. Three months later,
after resuming antiretroviral therapy, the white mat-
ter hyperintensity had extended and became more
prominent (shown here). Two diagnoses were
mande: hiv-associated dementia and severe amnes-
tic syndrome related to Korsakoff’s syndrome, a
condition that primarily effects chronic alcoholics. 

Source: Justin McArthur, md
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history of several hiv- and non-hiv-related illnesses and was taking war-
farin (Coumadin) at the time of her neurology consult for bilateral
pulmonary embolism. 

Brain mri images from her first study, in early December 2004
when she resumed antiretroviral therapy, yielded subtle white matter hy-
perintensity around the ventricles (see Figure 1). “In the deep white mat-
ter, there was bilateral and fairly symmetrical white matter hyperin-
tensity,” Dr. McArthur explained. “Three months later, after three
months of potent antiretroviral therapy, the white matter hyperintensity
had extended and became more prominent. This occurred while she was
on antiretrovirals.” 

At the time of her second mri, the patient had a 2 log10 copies/mL
drop in hiv-rna, along with an increase in her cd4+ count to 350
cells/mm3. “There had been some stabilization in her memory, in that
she wasn’t getting worse, but she was still severely amnestic and non-
functional,” Dr. McArthur said. “We decided to conduct a series of
tests, to see what was going on.” 

Dr. McArthur’s group first conducted some brief cognitive testing, 
using a simple three-minute series of tests called the Modified hiv
Dementia Scale. The first test is designed to assess memory-registration,
whereby the evaluator says four words (e.g., dog, hat, green, peach)
and requests that the word be repeated by the patient. The second test is
an evaluation of motor speed, in which the patient writes the alphabet in
upper-case letters horizontally across the page. Depending on the length
of time it takes to complete the alphabet, a specific number of points are
allotted (<21 sec. = 6 pts.; 21.1 to 24 sec. = 5 pts.; 24.1 to 27 sec. = 4 pts.;
27.1 to 30 sec. = 3 pts.; 30.1 to 33 sec. = 2 pts.; 33.1 to 36 sec = 1 pts.; 
> 36 sec. = 0 pts.). The third test evaluates memory-recall, in which the
patient is asked to recall the four words used in the first test. One point
is awarded for each correct word (maximum total of four points). The last
test evaluates construction, in which the patient is asked to copy a 12-line,
three-dimensional illustration of a cube. If the illustration is completed
successfully in less than 25 seconds, two points are awarded; less than
35 seconds, one point is awarded; and more than 35 seconds, zero
points are awarded. “The cutoff for a possible hiv dementia diagnosis is
7.5 out of 12. The patient we’re talking about here had a score of one out
of 12. In other words, she was severely impaired.”

Dr. McArthur’s group also performed a lumbar puncture to allow for
evaluation of the patient’s cerebrospinal fluid. pcr testing concluded that
her csf viral load was approximately 250,000 copies/mL, compared to the
2,500 copies/mL of hiv rna in her peripheral blood after three months
of treatment. “Essentially,” Dr. McArthur said, “she had a 2 log10

copies/mL discrepancy between her csf compartment and plasma com-
partment.” Genotypic testing of hiv in her csf revealed no major reverse
transcriptase or protease mutations conferring drug resistance. “This pa-
tient was clearly becoming immunologically stabilized while on anti-
retroviral therapy,” Dr. McArthur commented. “However, we weren’t
seeing much, if any, control of hiv replication in the csf compartment.” 

Might the metabolic syndrome frequently seen in hiv-infected pa-
tients receiving combination antiretroviral therapy be to blame? “Meta-
bolic complications of treatment can be associated with early or accel-
erated cerebrovascular disease, leading to either small- or large-vessel
strokes,” he explained. “This was not the case in this patient. The ra-
diologic images did not show any acute or subacute infarcts. Nonethe-
less, it’s always a possibility to consider with hiv dementia.” 

Another possibility to consider is immune reconstitution syndrome,
an unusual presentation of opportunistic infectious diseases in patients
responding to antiretroviral therapy. In one series briefly described by Dr.
McArthur, 22% of patients experienced immune reconstitution illness-

es, usually within three to six months of starting treatment. In the central
nervous system, immune reconstitution may result in the development
or enlargement of cerebral space-occupying lesions after treatment for
cerebral cryptococcosis or toxoplasmosis. There have also been reports of
pml activation with increased inflammation. “This, however, was not
the case with the patient we’re discussing here,” he confided. “But it is a
possible cause of neurologic decline in some hiv-infected patients start-
ing antiretroviral therapy with low pre-treatment cd4+ cell counts.” 

“cns escape” is another, albeit rare, situation that can contribute to
hiv dementia in patients receiving antiretroviral therapy. According to
Dr. McArthur, it occurs primarily in individuals who have been on com-
bination antiretroviral therapy for a period of time and presents as an
acute neurological syndrome, usually with an encephalopathy and some-
times with seizures. “It’s different and distinct from the case we’re dis-
cussing here, where there was a slowly progressing syndrome with am-
nesia and memory disturbances as a major feature,” he said. cns escape
is characterized by the discrepancy between low or undetectable hiv-rna
in peripheral blood and high hiv-rna in csf, presumably reflecting
uncontrolled hiv replication within the cns. “The differential includes
other opportunistic processes, including cmv, herpes simplex en-
cephalitis, as well as immune restoration syndrome,” he added. “It’s usu-
ally caused by incomplete adherence to medication regimens, leading to
less drug penetrating the cns compartment.” 

TABLE 1. hiv-Associated Dementia Complex
CCrriitteerriiaa  ffoorr  11  aanndd  22  mmuusstt  bbee  mmeett::

1. Scores 1 sd below age- and education-adjusted norms on two of
eight neuropsychological tests or 2 sds below the norms on one 
of eight tests 

2. Requires assistance or has difficulty (due to either physical or 
cognitive deficit) in one of the following instrumental activities of
daily living (iadl):
• Using the telephone
• Handling money
• Taking medication
• Performing light housekeeping
• Doing laundry
• Preparing meals
• Shopping for groceries
• Getting to places out of walking distance

and

MMuusstt  mmeeeett  eeiitthheerr  11  oorr  22  ooff  tthhee  ffoolllloowwiinngg::

1. Any impairment in the following:
• Lower extremity strength
• Coordination
• Finger tapping
• Alternating hand movements
• Leg agility
• Performance on grooved pegboard 2 sds below mean 
(dominant hand)

2. Self-reported frequent depression that interferes with function, loss
of interest in usual activities or emotional lability, or irritability

Source: The American Academy of Neurology
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Diagnosis of HIV Dementia
the american academy of neurology first developed its defini-
tional criteria for hiv dementia in 1991—criteria that are still widely used
today. hiv dementia involves a three-part diagnosis: cognitive deficits,
functional deficits, and either neurological or psychological deficits
(see Table 1). “Probably the most important thing to remember is that
hiv dementia is not a diagnosis of exclusion only,” Dr. McArthur ex-
plained. “However, one should always think about the complications that
can mimic hiv-associated dementia, such as those we looked for in our
case patient.”

The natural history of hiv dementia has changed considerably
since combination antiretroviral therapy became the mainstay treatment.
In years past, patients with hiv dementia often progressed rapidly,
with a median survival of approximately five months. Clinical features
of hiv dementia, primarily subcortical in nature, included apathy and
severe psychomotor slowing, memory loss, poor insight, gait and mo-
tor impairments, hyperreflexia, hypertonia, and are typically progressive.
Today, median survival has been extended to almost four years (Dore,
2003). Clinical features of hiv dementia, which involve mixed cortical
and subcortical features, are of a milder phenotype, with frequent tran-
sitions and reversals. 

A number of laboratory markers have been evaluated in studies,
some of which are believed to be associative (demonstrated to have a
cross-sectional relationship) and some of which are predictive. “At this
point in time, there are no laboratory markers that can be employed in
clinical practice to identify individuals who are at risk for hiv-associated
dementia,” Dr. McArthur cautioned. “However, there are markers un-
der investigation.”

hiv-rna levels in the csf have been evaluated as associative and pre-
dictive markers. “In the past, viral load in the csf correlated well with
the severity of neurological deficits,” he explained. “However, with the
use of combination antiretroviral therapy, recent cohort-based studies
have concluded that hiv-rna levels in csf cannot distinguish between
normal neurological function and minor cognitive impairment related
to hiv dementia. So, unfortunately, hiv-rna in csf isn’t really a diag-
nostic tool or a discriminatory tool at this point. However, when one en-
counters a patient in this day and age who has a mix of both neurological
and psychiatric manifestations, higher levels of csf hiv-rna tend to in-
dicate more of an organic neurological process than a psychiatric or psy-
chological state.” Dr. McArthur also explained that for clinicians treat-
ing patients with established hiv dementia, working to establish better
virologic control, monitoring csf hiv-rna levels may be useful in terms
of gauging whether or not an antiretroviral regimen is working.

Back to the Case Report
“this remains a somewhat unusual case,” dr. mcarthur said in
returning to his 40-year-old female patient with memory complaints and
mental slowing. “She clearly suffered from features of hiv-associated
dementia. She had well controlled plasma hiv-rna, but uncontrolled csf,
and presumably cns, hiv replication. And while she was achieving
systemic virologic and immunologic control, the white-matter hyper-
intensities were worsening, although they’re not in the pattern that
we typically see with immune reconstitution syndrome.”

Dr. McArthur’s group ended up making two diagnoses: hiv-associated
dementia and severe amnestic syndrome, “which we now believe is
probably on the basis of Korsakoff’s syndrome.” Korsakoff’s syndrome is
a condition that primarily affects chronic alcoholics. It is not due to the
direct effects of alcohol or to other severe nutritional deficiencies that are

associated with chronic alcoholism, and is seen specifically in association
with vitamin B1 deficiency. The syndrome is characterized by a severe
memory defect, especially for recent events, for which the patient com-
pensates by confabulation—the reciting of imaginary experiences. “That,
in fact, is what we think this woman is suffering from at this point.” 

Antiretroviral Therapy for HIV-Associated Dementia
to achieve greater control of the viral replication in the
woman’s csf, a decision was made to intensify her antiretroviral drug
regimen with Ziagen (abacavir). The rationale for considering the use
of abacavir included its previously demonstrated penetration into csf and
its activity in macrophages, hiv’s principal target cell within the brain.
In a recent phase iii clinical trial, 105 hiv-positive patients with de-
mentia were randomized to add high-dose abacavir (600 mg bid) or
placebo onto stable background antiretroviral regimen (Brew, in press).
Overall, both groups showed improvements in neuropsychological
performance on standardized tests, with a trend favoring abacavir. The
more severely impaired group on abacavir showed a greater improve-
ment than did placebo recipients. By week 12, suppression of plasma vi-
ral load to less than 400 copies/mL was observed in 46% of those on aba-
cavir but only 13% of the placebo group. The csf virological response
also favored abacavir with a decrease of 0.64 log10 copies/mL during the
study, compared with the placebo group showing a csf viral load de-
crease of 0.25 log10 copies/mL. “On the basis of these results, although
they’re not a Grand Slam result, we intensified this woman’s anti-
retroviral regimen with high-dose abacavir.” 

Does cns penetration matter when it comes to putting together an
antiretroviral regimen? The data, Dr. McArthur explained, are decided-
ly mixed. In one evaluation of patients participating in the Multicenter
aids Cohort Study (macs), a team of investigators—which included Dr.
McArthur—evaluated whether combination antiretroviral therapy in-
volving multiple csf-penetrating drugs resulted in greater improve-
ment in hiv-associated psychomotor slowing than antiretroviral regimens
containing only one csf-penetrating drug (Sacktor, 2001). Both groups
had improvements in their cd4+ cell count and plasma viral loads, as well
as two tests of psychomotor speed. Comparing the two groups, howev-
er, there were no differences in the mean change for cd4+ cell counts, vi-
ral load, or any of the neuropsychological tests. In other words, either
multiple or single csf-penetrating antiretroviral regimens may be equiv-
alent for treating hiv-associated psychomotor slowing.

Another analysis involved a cross-sectional survey of 97 hiv-positive
individuals in Australia (Cysique, 2004). The patients were analyzed
according to whether their regimen contained three or more csf-pene-
trating antiretrovirals (the neurohaart group) or not (haart group).
Thirty hiv-negative men matched for age and education were recruited
as controls. The neurohaart and haart groups did not differ from one
another on neuropsychological performance, but both patient groups
were impaired compared with controls. The neurohaart group showed
significantly better memory performance, unrelated to plasma viral
load, than the haart group. However, the conclusion was that csf-pen-
etrating antiretroviral regimens did not yield any direct benefit in patients
with advanced hiv infection. Only in neuropsychologically impaired
patients was there a benefit in memory function. These data suggest that
a threshold of neuropsychological impairment is required for the ben-
efit of csf-penetrating antiretroviral therapy. 

Dr. McArthur stressed that there are some overarching principles of
antiretroviral therapy for patients with established hiv dementia. These
include maximizing antiretrovirals to suppress hiv replication, which in-
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cludes the use of genotypic and phenotypic
drug-resistance assays to determine resistance
patterns. It is also preferable that cns-pene-
trating antiretroviral agents be used, including
zidovudine (Retrovir), stavudine (Zerit), aba-
cavir, efavirenz (Sustiva), nevirapine (Vira-
mune), indinavir (Crixivan), and lopinavir/ri-
tonavir (Kaletra). Given that there may be ad-
herence issues among patients with hiv de-
mentia, it is best to construct simplified regi-
mens, including qd regimens or supervised
therapy. Monitoring neurological status is also
important and, if progression is noted, reex-
amination of hiv rna levels in the csf. “These
are fairly straightforward and sensible rec-
ommendations to follow,” Dr. McArthur said. 

Adjunctive Therapies for 
HIV Dementia
dr. mcarthur explained that there 
have been a number of placebo-controlled trials
focusing on the use of adjunctive therapies—
therapies used concomitantly with antiretrovi-
ral therapy—for hiv-associated dementia. There
are the calcium channel blocker nimodipine;
the antioxidants selegiline, opc14117, and thioc-
tic acid; the paf antagonist lexipafant; me-
mantine, an nmda antagonist; the tnf-α an-
tagonist cpi-1189; and the chemokine antagonist
peptide-T. “All of these agents are focused, not on suppressing hiv repli-
cation, but on blocking some of the downstream effects of hiv infection
and the inflammatory response to hiv infection,” Dr. McArthur ex-
plained. “Most of the studies of these agents only had a modest effect or,
in some cases, a negative effect, perhaps with the exception of the anti-
Parkinson’s disease drug selegiline. At this stage, I cannot recommend a
particular adjunctive therapy for hiv dementia.” 

Neuromyth No. 2: It’s a Guessing Game
with CNS Opportunistic Infections.
Imaging is so Complex.

The Principles of Neurologic Opportunistic Infections
when it comes to opportunistic infections of the central nervous
system, there are a few widely accepted principles. First, they usually, but
not always, occur in patients with cd4+ counts below 200 cells/mm3.
“However, in patients experiencing an immune restoration syndrome,
cd4+ counts may have risen above 200 cells/mm3,” Dr. McArthur cau-
tioned. “What’s most important in determining the risk of ois within the
brain is the nadir cd4+ count.” 

A second principle is that multiple cns opportunistic infections
can be present. Approximately 15% of patients with one aids-related cns
opportunistic infection have a second cns oi present. “The first patient
with cryptococcal meningitis that I ever treated in 1984 actually died
from concurrent cerebral toxoplosmosis. I missed the toxoplasmosis and

it’s a lesson I continue to remember.”
Generally speaking, maintenance therapy

for a neurological infection is a lifelong re-
quirement, unless the patient has an excel-
lent immunological and virological response to
antiretroviral therapy. For most patients, this
means a cd4+ count that exceeds 200
cells/mm3 for at least six months. 

Another principle is that imaging and clin-
ical presentation can be used to distinguish be-
tween the different cns opportunistic infec-
tions. “Increasingly, we’re using pcr-based
technologies on csf,” Dr. McArthur com-
mented. “These are particularly helpful for
cmv, progressive multifocal leukoencepha-
lopathy, and primary cns lymphoma. We don’t
have validated assays yet for tuberculosis or
toxoplasmosis. And while biopsy is 90% sen-
sitive in terms of making a diagnosis, the mor-
bidity and mortality is high.” 

The Predictive Value of Signs 
and Symptoms
a noteworthy study, published in 1999, 
set out to determine which neurologic signs
and symptoms are predictive of new focal 
lesions in hiv-infected patients (Rothman,
1999). The study enrolled hiv-infected pa-
tients who presented at a large inner-city Bal-

timore emergency department over an 11-month period. Patients were
assessed using a standardized neurologic evaluation to ascertain whether
they had developed new or changed neurologic signs or symptoms. Pa-
tients with any new or changed neurologic findings had a head ct
scan in the emergency department. The associative and predictive values
between individual complaints or findings and new focal lesions on head
ct scans were assessed. 

A total of 110 patients were identified as having new or changed neu-
rologic signs or symptoms and had a head ct scan done. Twenty-seven
patients (24%) had focal lesions, of which 19 (18%) were identified as
new focal lesions; eight of these (7%) demonstrated a mass effect.
Clinical findings most strongly associated with new focal findings
were: new pattern headaches (i.e., head pain that had never been felt be-
fore), headache lasting longer than three days, new seizures, and de-
pressed or altered orientation. Use of these three findings as a screen
for ordering head ct scans, the authors concluded, would have identi-
fied 100% of the patients with new focal intracranial lesions. 

Clinical Features of Neurologic OIs and Cancers
when it comes to the radiologic features of common neurologic
opportunistic diseases, Dr. McArthur explained that contrast-enhanc-
ing lesions are usually toxoplasmosis or primary cns lymphoma. Toxo-
plasmosis usually presents clinically as an acute neurological syndrome
with headaches, seizures, and focal neurological deficits. The lesions
are generally small; between one to two centimeters. Toxoplasmosis on
ct has smooth, peripheral ring enhancement. There are usually multiple
rings and approximately 85% of patients who present with cerebral tox-
oplasmosis will be seropositive for Toxoplasma gondii antibodies.

FIGURE 2. Primary Central Nervous 
System Lymphoma

Primary cns lymphoma is usually associated
with slowly progressive encephalopathy or focal
deficits. cns lymphoma lesions are typically large
(usually >3 cm) with mass effect and complex en-
hancement. Approximately 50% of patients with
cns lymphoma will have measurable Epstein-
Barr virus (ebv) in the csf on pcr.

Source: Justin McArthur, md
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Primary cns lymphoma is usually associated with slowly progressive
encephalopathy or focal deficits. cns lymphoma lesions are typically
large—usually >3 cm—with mass effect and complex enhancement (see
Figure 2). “It is not a simple ring,” Dr. McArthur said in describing the
radiologic findings. “It’s a complex, heterogeneously enhancing lesion
that appears to have nodules in the wall of the lesion.” Confusing mat-
ters is the fact that approximately 15% of patients with cns lymphoma
are seropositive for T. gondii antibodies. Approximately 50% of patients
with cns lymphoma will have measurable Epstein-Barr virus (ebv) in the
csf on pcr.

“One can use radiology in many cases to separate, or at least sharp-
en their focus, when distinguishing between toxoplasmosis and primary
cns lymphoma,” Dr. McArthur said. “A thallium spect scan may also be
helpful. Thallium is the same isotope that’s used for myocardial imag-
ing. It’s taken up into tumors but not into abscesses. A thallium spect
scan can show focal uptake of the radiotracer into the lesion and has a
sensitivity and specificity of greater than 90%. When you’re not sure
whether its toxoplasmosis or primary cns lymphoma, a thallium spect
scan can be quite helpful.” 

The two non-enhancing lesions seen in aids are usually pml or
cryptococcal meningitis. With pml, the presentation usually involves sub-
acute progression of focal neurological deficits. pml is not typically as-
sociated with headaches, seizures, or fever. Subcortical white matter le-
sions are the typical radiologic finding. “The lesions are generally hard
edged, not fluffy or indistinct as we see with hiv-associated dementia
white-matter lesions,” Dr. McArthur explained. 

Cryptococcomas usually present as acute meningitis with headaches,
encephalopathy, and elevated intracranial pressure. Neck stiffness is usu-
ally absent. “Cryptococcomas usually form within the basal ganglia,” he
said. “Cryptococcal meningitis does not elicit much of an inflammato-
ry response. The lesions are small and tend to be punched out, almost
like lacunar infarcts.”

The Management of PML
dr. mcarthur spent some time discussing the management of pml,
which has long been one of the most difficult-to-treat aids-related op-
portunistic infections. First, it is recommended that the use of any im-
munosuppressive agents be avoided or reduced. “If patients are on steroids
or other immunosuppressives, the first thing we do is reduce the dose or
discontinue the drug,” he said. Control of hiv replication is another im-
portant factor to consider. “A number of studies have found that the most
important treatment for pml is to maximize antiretroviral therapy.”

As for adjunctive therapy, topoisomerase inhibitors were found to be
too toxic for the treatment of pml. As for cidofovir, experience in Europe
has been more positive than in the United States, where it is rarely if
ever used for the management of pml. Cytosine arabinoside hasn’t
been demonstrated to have any positive effect on survival rates of hiv-
infected patients with pml and should not be used. More encouragingly,
there have been some positive in vitro data involving the serotonin re-
ceptor (5ht2A) blockers cyproheptadine and mirtazapine (Remeron) (El-
phick, 2004). “In test tube studies, these agents blocked the growth of
the jc virus, the cause of pml,” Dr. McArthur commented. There have
also been encouraging data and reports surrounding the use of inter-
feron-alfa. “This has been widely used in a series of uncontrolled stud-
ies. In several studies, interferon improved survival and induced some
regression of pml lesions.”

Neuromyth No. 3: If it Tingles, 
it must be Drug Neuropathy.
A Case Report
in introducing his discussion on peripheral neuropathy, dr.
McArthur began with another case report. The patient is a 23-year-old
female with hiv infection, a cd4+ count of 534 cells/mm3, and minimal
exposure to antiretroviral therapy. She presented with numbness and tin-
gling in the feet associated with ankle and toe weakness. Examination
revealed that she had distal weakness, high arches and hammer toes. An-
kle reflexes were absent and she had impaired sensation. Comorbidities
included hepatitis C virus coinfection and diabetes mellitus. She also had
a family history of “nerve disease.” 

“A number of things were going on in this patient that could po-
tentially be contributing to the development of sensory neuropathy,” Dr.
McArthur remarked. “The diagnosis, we realized, was going to be
quite difficult.” Dr. McArthur’s group first considered distal sensory
polyneuropathy (dsp). “This is triggered typically by hiv infection,” he
commented. “However, the incidence rates of dsp are low in patients
who have cd4+ counts above 500 cells/mm3.” Antiretroviral toxic neu-
ropathy (atn) was also explored as a possibility. “Her exposure to anti-
retrovirals was very limited, lasting no longer than a few months. It’s
highly unlikely that she was dealing with neuropathy stemming from
antiretrovirals.” Dr. McArthur’s group also considered entrapment
neuropathy which is caused by physical compression or irritation of ma-

jor nerve trunks and peripheral nerves. Another possi-
bility was hereditary sensorimotor neuropathy, “which is
what we believe this woman was experiencing,” he said.
“She had Charcot-Marie-Tooth disease,” an inherited
neurological disease characterized by a slowly progressive
degeneration of the muscles in the foot, lower leg, hand,
and forearm, and a mild loss of sensation in the limbs,
fingers, and toes. “This reiterates the point that neuro-
logical diseases do not always have to be linked to hiv or
to the consequences of treatment.”

TABLE 2. The Two-Minute hiv NeuroScreen
Abnormality Possible Diagnosis

Memory loss, slow mentation Dementia

Cauda equina syndrome cmv radiculitis

Leg weakness, sensory level Myelopathy, epidural abscess

Ascending paresis Guillain-Barre syndrome, lactic acidosis

Pain in feet, absent ankle jerks Sensory neuropathy

Seizures, focal deficits Toxoplasmosis

Slowly progressive deficits Progressive multifocal leukoencephalopathy 

Cranial neuropathies, intracranial Cryptococcal meningitis
pressure elevation

Source: Justin McArthur, mbbs, mph
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Neuromuscular Syndromes in HIV
there are several major neuromuscular syndromes seen in hiv dis-
ease. First there are the sensory neuropathies, which include dsp and
atn. “Sensory neuropathies have a variable incidence rate,” Dr.
McArthur explained. “They’re much more common in individuals who
have lower cd4+ cell counts, with atn occurring in hiv-positive indi-
viduals receiving antiretrovirals known to cause neuropathy.” There is also
mononeuropathy, which can occur in early hiv disease, but is considered
rare and usually only affects one nerve. Later in hiv disease, it is a pic-
ture of mononeuritis multiplex, being progressive and usually involves
multiple nerves. Frequently, patients with mononeuropathy multiplex are
coinfected with hcv. Then there is progressive polyradiculopathy, which
presents as a cauda equine syndrome and is usually seen in patients with
low cd4+ cell counts and active cmv infection. Inflammatory demyeli-
nating polyneuropathy, manifesting as Guillain-Barre syndrome, is usu-
ally a feature of early hiv disease, when the immune system is still rel-
atively intact. There have also been reports of myopathy in hiv-infected
individuals, which can manifest as polymyositis early in the course of hiv
infection or at any stage of disease in association with antiretroviral
use. Rarely, amyotrophic lateral sclerosis has been documented in hiv-
positive patients, usually in later stages of the disease. “We don’t know
whether this is a consequence of hiv or just a serendipitous finding,” Dr.
McArthur commented. Finally, there is the hiv-associated neuromuscular
weakness syndrome, which has been documented in patients receiving
antiretrovirals associated with mitochondrial toxicity. 

Just as there are confounding illnesses that can contribute to neu-
ropsychological problems, there are also confounding illnesses that
can contribute to neuromuscular problems in hiv-infected individuals.
For starters, there is impaired glucose tolerance, which has become a
major problem for hiv-infected individuals, particularly those being
treated with protease inhibitors. “In the Hopkins’ service, 11% of our pa-
tients receiving antiretroviral therapy have diabetes mellitus, with a
total of 20% with impaired glucose tolerance,” Dr. McArthur pointed out.
“Increasingly, particularly as these individuals have longer periods of hy-
perglycemia, we’re going to encounter peripheral neuropathies stem-
ming from frank diabetes mellitus.” Alcohol abuse and hepatitis C are
two additional entities that have been linked to the development of
sensory neuropathies. Entrapment neuropathies are seen more com-
monly in patients with underlying hiv-associated neuropathy. Sensory
neuropathies are seen in patients ingesting excessive amounts of vita-
min B6 ( pyridoxine) which is used by some hiv-infected patients. 

“The problem with sensory neuropathies is that they aren’t only
about annoying tingling and numbness,” Dr. McArthur said. “They
can have a profound effect on quality-of-life. They can also greatly lim-
it the choice of antiretroviral regimens, through the process of eliminating
and avoiding neurotoxic agents. Sensory neuropathies also contribute to
reduced adherence. I’ve had a number of patients who have reduced their
dose or skipped doses altogether, because they’re afraid of worsening neu-
ropathy. Finally, from a pathogenic standpoint, sensory neuropathies may
also be a marker of mitochondrial toxicity.” 

Screening and Diagnosis of Sensory Neuropathies
in terms of screening and diagnosing patients with neuropathy,
the process begins with a basic question: Does the patient have any
pain, numbness, or tingling in the legs? From there, ankle reflexes are
checked “in a careful, standardized way.” After the ankle reflexes 
are checked, vibration threshold in the toes is evaluated. Reduced vibra-
tion—that is, on the dorsal surface of the great toe in less than 10 sec-

onds—is indicative of neuropathy. “This initial screening takes a minute
or less to do,” Dr. McArthur said. “It can identify neuropathy with a
sensitivity of approximately 64%. The specificity is even higher—ap-
proximately 91% of patients who pass the preliminary screening aren’t like-
ly suffering from a sensory neuropathy.” 

More elaborate testing includes the collection of blood samples to
screen for diabetes mellitus and vitamin B12 deficiency. Electrodiag-
nostic procedures are also possible and, in the case of sensory neu-
ropathies, will yield evidence of decreased nerve conduction velocity or
amplitude, as well as emg evidence of active or chronic partial dener-
vation with reinnervation in distal leg muscles. csf analyses and nerve
biopsies can also be conducted, but are widely considered to be un-
necessary in the clinical diagnosis of sensory neuropathies, other than
for research purposes.

Management of Sensory Neuropathies
sensory neuropathies can be difficult to manage, and the primary
goal of treatment is to help alleviate symptoms. For starters, there is of-
ten a significant benefit in stopping or switching an offending hiv/aids
drug, but this must be balanced against the antiviral benefit that the drug
is providing to the patient.

Mild neuropathic pain can sometimes be treated using non-steroidal
anti-inflammatory drugs (nsaids) such as ibuprofen; moderate to severe
cases may respond to tricyclic antidepressants (e.g., amitriptyline or nor-
triptyline), anticonvulsants (e.g., phenytoin, oxcarbazapine, and
gabapentin), or narcotic analgesics (e.g., methadone or fentanyl trans-
dermal patches). Yet none of these treatments has proved to be effective
in clinical trials.

Lamotrigine (Lamictal), a novel anticonvulsant, has shown to be ef-
fective in two placebo-controlled trials. “These trials have shown a very grat-
ifying effect on hiv-associated sensory neuropathy,” Dr. McArthur point-
ed out. “It’s metabolized through glucoronidation, so it doesn’t inter-
fere with the protease inhibitors. Its major drawback is rash which occurs
in approximately 5% of patients.” Another anticonvulsant being explored
for the treatment of sensory neuropathies is topiramate (Topamax). 

Finally, there is duloxetine (Cymbalta), an antidepressant that has
been licensed for the treatment of diabetic neuropathy. Duloxetine
functions as a serotonin and norepinephrine reuptake inhibitor. “It’s well
tolerated by most patients, with the exception of some nausea,” Dr.
McArthur said. “Plus, it’s a once-a-day drug.” 
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