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The Clinical Picture
A middle-aged man with progressive
neurologic deficits and bilateral leg lesions

51-YEAR-OLD RIGHT-HANDED MAN is
referred to a hospital from an outpa-

tient clinic. He has severe dysarthria and
dysphagia. His symptoms were mild when
they began 1 month ago—he initially noted
difficulty saying the “R” sound—and have
rapidly progressed to the point that his
speech is severely impaired and he cannot
swallow either liquids or solids.

Over the past week, he developed pro-
gressive left hemiparesis involving his leg
more than his arm.

He can walk but notes a clear difference
between his two sides. He has no other neuro-
logic symptoms.

He recently had otitis media, which was
treated with antibiotics. He does not drink,
smoke, or use illegal drugs. He emigrated from
Croatia 10 years ago.

Physical examination
The patient is thin and in no apparent distress.

He is cognitively intact, with intact lan-
guage but severe dysarthria. Cranial nerve
examination reveals only difficulty with coor-
dinated movement of the tongue. Motor
examination reveals Medical Research
Council (MRC) grade 4/5 strength in the left
upper and lower extremities, somewhat weaker
in extension of the arm and flexion of the leg.
His gait is impaired due to left lower-extremity
weakness. Finger-to-nose, heel-to-shin, and
rapid alternating movements are intact.

Skin lesions exist on both lower legs (FIG-

URE 1). He says they have been present for sev-
eral years, are painless, and have never been
diagnosed.
Q: What are the lesions and how do they
affect the differential diagnosis?
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A: The lesions are characteristic of Kaposi sar-
coma, a condition associated with suppression
of the immune system. If they are Kaposi sar-
coma, a likely cause of his neurologic symp-
toms is a central nervous system condition
associated with immune system failure, eg:
• Progressive multifocal leukoencephalopa-

thy (PML)
• Disseminated cytomegalovirus encephalitis
• Toxoplasmosis
• Cryptococcal meningitis
• Primary central nervous system lym-

phoma.
Human immunodeficiency virus (HIV) is

high on the list as a primary cause of central
nervous system dysfunction and as a cause of
immune suppression leading to skin and cen-
tral nervous system involvement. Neurologic
disease is present in about 39% to 70% of
patients with symptomatic HIV infection1

and is the presenting complaint in 7% to
20%.

■ CASE CONTINUED

Skin biopsy of the lesion confirms Kaposi sar-
coma.

Magnetic resonance imaging (MRI) of
the brain shows bilateral regions of hyperin-
tensity on fluid-attenuated inversion recov-
ery (FLAIR) sequencing (FIGURE 2) and T2-
weighted images, involving primarily the
white matter. These do not enhance with

gadolinium contrast administration. There
are no areas of significantly restricted diffu-
sion, which would suggest stroke.

Subacute stroke may produce a similar
appearance on MRI, but the clinical history of
progressive neurologic deficit and its multifocal
nature argue against this diagnosis. Multiple
sclerosis would be consistent with two discrete
and seemingly unrelated episodes of neurolog-
ic deficit, but one would expect to see more
involvement of the periventricular white mat-
ter and not see lesions in the insular cortex.
Also, actively demyelinating plaques typically
enhance after contrast is given.

The lack of contrast enhancement also
argues against toxoplasmosis (which typically
causes ring-enhancing lesions), lymphoma, or
metastatic tumor. In cryptococcal meningitis,
MRI studies often appear normal or may show
mild ventricular dilataton, a contrast-enhanc-
ing parenchymal mass, or nonenhancing cystic
lesions in the basal ganglia.

Areas of hyperintensity on T2 and FLAIR
imaging that do not enhance with contrast
and are not associated with a mass in a patient
with HIV suggest either PML, HIV encephali-
tis, cytomegalovirus encephalitis, or a primary
central nervous system lymphoma. However,
HIV encephalitis and cytomegalovirus
encephalitis usually have more diffuse
involvement and more cerebral atrophy. The
predominance of disease in the white matter
argues for PML.2,3
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FIGURE 2. Magnetic resonance images with fluid-attenuated inversion recovery (FLAIR) showing bilateral
regions of hyperintensity (arrows).
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Laboratory tests
• White blood cell count 3.13 × 109/L (nor-

mal 4.5–11.0)
• Platelet count 93 × 109/L (normal 150–450)
• HIV test positive
• CD4 count 68 cells/µL (normal

533–1,674)
• Cerebrospinal fluid analysis by polymerase

chain reaction (PCR) detects JC virus.

■ PML AND AIDS

PML is a demyelinating disease of the central
nervous system caused by the reactivation of a
latent JC virus (named for the initials of the first
patient identified) infection in a patient who is
immunocompromised.4 The multifocal nature
of PML leads to a variety of presenting signs and
symptoms. Common symptoms include focal or
generalized weakness (50%–63%), gait distur-
bance (32%–43%), cognitive dysfunction
(29%–55%), speech disturbance (21%–50%),
seizures (5%–23%),5 and visual disturbances
(30%–50%), including homonymous hemi-
anopsia and cortical blindness.

PML was first described in 1958, associat-
ed with suppressed cellular immunity, most
commonly in lymphoproliferative disorders.6
It is more common in patients with acquired
immunodeficiency syndrome (AIDS) than in
those who are immunocompromised from
other causes.

PML was found in 2% to 4% of patients
with AIDS in the 1980s, although estimates
of the incidence of PML as the AIDS-defin-
ing illness in the era before highly active
antiretroviral therapy (HAART) varied with
the population studied and were reported as
high as 27%.7 It continues to be found in 2%
to 4% of patients with AIDS, usually appear-
ing when the CD4 count falls below 100
cells/µL.

The relationship between the JC virus,
HIV, and the immune system appears to be
more complex than simple immunocompro-
mise. Experimental evidence suggests that JC
virus transcription is up-regulated in glial cells
by the HIV Tat protein via cross-transregula-
tion. The reduction in cytotoxic T cells and
disruption of the blood-brain barrier (via
migration into the brain of JC virus-infected B
cells) may also contribute.

Testing for JC virus
Primary JC virus infection occurs during
childhood and is asymptomatic. Anti-JC
immunoglobulin can be detected in more
than 80% of adults, indicating that the JC
virus is nearly ubiquitous.

JC virus can be found in cerebrospinal
fluid by PCR, which is 70% to 100% sensitive
and 92% to 100% specific for detecting it.8
Testing in other body fluids is less reliable.

Most authorities consider that JC virus
can be confidently diagnosed in an immuno-
compromised patient who has the characteris-
tic clinical course, typical MRI findings, and
JC virus detected in the cerebrospinal fluid.
However, a negative PCR does not exclude
the diagnosis, and in such cases, a brain biopsy
may establish the diagnosis.

HAART prolongs survival in PML
For the most part, HAART stabilizes and even
causes regression of AIDS-associated PML.

In the pre-HAART era, patients with
PML survived for a mean of only 2 to 4
months, and only 17% survived for 6 months.
While HAART does not specifically target
the JC virus, treating HIV infection, particu-
larly with regimens that include a protease
inhibitor, increases survival. Berenguer et al9
found that 64% of patients receiving HAART
survived for a median of 2.2 years after the
diagnosis of PML. Unfortunately, treatment
success is not universal, and HAART does not
prolong survival in patients with a high JC
viral load.

Several drugs are being investigated to
specifically target the JC virus. In one obser-
vational study, patients treated with cido-
fovir (active against papovaviruses and
cytomegalovirus) had improved neurologic
outcome and survival, although a recent
pilot study failed to confirm this.10

■ CASE FOLLOW-UP

Our patient survived his hospitalization and
rehabilitation. HAART was initiated, and
he has continued follow-up with an infec-
tious disease specialist. At last follow-up,
his neurologic status had improved moder-
ately, although it had not returned to nor-
mal.
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