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■ This case report describes the clinical
features and postmortem diagnosis of
varicella zoster virus (VZV) leukoen-
cephalitis in a patient with acquired im-
munodeficiency syndrome (AIDS) who
was taking suppressive doses of acy-
clovir for a previous disseminated VZV in-
fection. With more patients attaining
increased survival in the later stages of
AIDS, the incidence of VZV leukoen-
cephalitis will likely rise. Because this is
a treatable condition, clinical features of
diagnostic value are reviewed. Key fea-
tures include a history of deep, dissemi-
nated, or recurrent VZV infection; rapid
progression; very low CD4 count; and a
tendency for hemorrhagic transformation
on computed tomography (CT) of the
head. The recurrence of VZV infection in
a patient taking twice-daily oral acyclovir
suggests that an alternate suppressive
regimen may be needed after a severe
VZV infection in an immunocompromised
patient. ■
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Varicella zoster virus (VZV) has been reported to be an uncommon brain
pathogen in AIDS patients, identified in 3 of 153 (2%) (Petito et al,
1986) and 3 of 507 (0.6 %) (Anders et al, 1986) autopsies of the central
nervous system (CNS). The incidence of VZV leukoencephalitis may be
much higher, however, with previous underestimations due to difficulty
of diagnosis (Gray et al, 1994). We review the clinical, radiologic, and
pathologic features of a case of VZV leukoencephalitis that developed in
a patient with AIDS who was taking suppressive doses of acyclovir twice
daily. The diagnostic values of computed tomography (CT), magnetic
resonance imaging (MRI), angiogram, lumbar puncture (LP), and brain
biopsy are reviewed.

Case Report

The patient was a 37-year-old right-handed man diagnosed with human
immunodeficiency virus (HIV) in 1989. His only risk factor was contact
with prostitutes. He had a history of Pneumocystis carinii pneumonia in
1991. In September 1993, he developed pancreatitis and disseminated
vesicular skin lesions; CD4 cell count was 16/µL. Intravenous acyclovir
was started for a diagnosis of disseminated VZV. He was discharged on
oral acyclovir, 400 mg twice daily, administered by his wife.

In June 1994 he was found to have a right homonymous hemianopia.
An MRI done on June 11 (Fig. 1) showed a left parietal lesion with hem-
orrhage. Though titers were negative, empiric treatment for toxoplasmo-
sis with oral clindamycin 600 mg three times daily, pyrimethamine 75
mg daily, and leucovorin 10 mg daily was added to his acyclovir.

He was referred to the Massachusetts General Hospital 6 weeks later
when he developed increasing confusion. The general physical examina-
tion was negative. He was agitated and could perform only one-step
commands. He could not differentiate right from left, perform simple cal-
culations, or identify his thumb. His speech was fluent but perseverative.
A right visual field defect and decreased right facial sensation were
found. Mild right-sided deficits were apparent in sensation and strength.
Computed tomography of the head without contrast showed a hemor-
rhagic lesion in the left posterior temporal lobe which extended to the
parietal, occipital, and frontal lobes, associated with extensive edema.
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Figure 1. Magnetic resonance imaging of the brain 11 weeks before death. T2-weighted images demonstrate left parietal lesion with subacute
hemorrhage. (A) Level of the midbrain. (B) Top of the lateral ventricles.

Figure 2. Magnetic resonance imaging of the brain 5 weeks before death. T2-weighted images demonstrate numerous white matter lesions and
subacute hemorrhage bilaterally. (A) Level of the midbrain. (B) Top of the lateral ventricles.

(B)(A)

(B)(A)
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A small hemorrhagic lesion in the right temporal lobe
also was noted. Magnetic resonance imaging with ga-
dolinium (Fig. 2) demonstrated these lesions, as well
as one in the left pons, to be T1 hypointense and T2
hyperintense. The left parietal lobe lesion displayed
gyral enhancement.

His white blood cell (WBC) count was 2,400/µL
with 4% lymphocytes. Extensive hematologic and
microbiologic evaluations were otherwise unremark-
able. A lumbar puncture showed an opening pres-
sure of 130 mm H

2
O, protein of 123 mg/dL, glucose

of 60 mg/dL, and no leukocytes. A transthoracic
echocardiogram showed no vegetations.

Over the next week the patient showed increasing
confusion and could follow no commands. He devel-
oped left ptosis and marked right-sided hyperreflexia
and extensor plantar response. On day 7 of admis-
sion, the patient’s WBC count dropped to 1500. Con-
sequently, oral acyclovir and antitoxoplasmosis
therapy, continued since admission, were stopped.

On day 11 of admission, open brain biopsy of the
large left parietal lesion was performed to identify the
cause of a suspected viral leukoencephalopathy.
Changes found were consistent only with parenchy-
mal necrosis; cultures and stains for specific microor-
ganisms were negative. The patient became
increasingly obtunded. Transfemoral angiography of
bilateral carotids arteries, performed on day 21, dis-
closed only mild narrowing of bilateral supraclinoid
internal carotids and proximal anterior cerebral arter-
ies, which were not thought to be supportive of vas-
culitis. Following discussion with the patient’s family,
care was withdrawn. He died 34 days after admission.

Permission was obtained for brain autopsy only.
The brain weighed 1420 gm. Internal carotids and
the major cerebral arteries were remarkable only for
minimal atherosclerosis. On brain sectioning, areas

of cortical thinning due to underlying white matter
lesions were apparent. Multiple, sharply demarcated,
round lesions 2 to 10 mm in diameter, and several ir-
regularly shaped, necrotic areas with hemorrhage,
were scattered bilaterally in the cerebral white mat-
ter and along the cortical gray-white junction (Fig.
3A), as well as in the left optic radiation, putamen,
claustrum, and in the midbrain/upper pons. The re-
mainder of the brain and the upper cervical cord
were unremarkable.

Most white matter lesions had a target appearance
that consisted microscopically of a necrotic center
with macrophages and focal hemorrhage surrounded
by a paucicellular and edematous periphery of my-
elin loss rimmed by many reactive astrocytes. Many
eosinophilic intranuclear viral inclusion bodies with
clear halos (Cowdry type A inclusions) were found
in some of the glial cells (Fig. 3B) and cortical neu-
rons. Small blood vessels lined by mitotically active
endothelia were present within the lesions, with oc-
casional perivascular cuffs of mononuclear cells. Ex-
amination of the major cerebral arteries showed
segmental hyperplasia of intimal spindle cells in the
proximal left middle cerebral artery, resulting in mild
to moderate luminal stenosis, but no viral inclusions,
inflammation, or thrombosis. There was no evidence
of HIV encephalitis, progressive multifocal leukoen-
cephalitis (PML), or lymphoma.

Ultrastructurally, the viral inclusions contain hex-
agonal particles characteristic of human herpesvi-
ruses (Fig. 4A). Immunohistochemical staining was
positive for VZV antigens in these inclusions as well
as in some of the hyperplastic intimal spindle cells
found in the left middle cerebral artery (Fig. 4B).
Stains for toxoplasma organisms, herpes simplex vi-
rus types I and II, cytomegalovirus, and HIV were
negative. Varicella zoster virus–specific genomic DNA

(B)(A)

Figure 3. (A) Gross view of a coronal brain section at the parieto-occipital level, showing well-demarcated white matter lesions with necrotic
centers (curved arrows). Focal hemorrhage is evident (arrows). (B) Cowdry type A intranuclear inclusions (arrows) found in glial cells (×630).
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was identified in paraffin-embedded tissue taken
from a lesion. The methods for immunohistochemis-
try and DNA analysis have been described previously
(Kupperman et al, 1994). Attempts to identify VZV
antigens and DNA in biopsy material were unsuc-
cessful due to insufficient quantity of material.

Discussion

Varicella zoster virus infection of the CNS has been
reported in more than 4% of patients with AIDS ex-
amined at autopsy, but may currently be underdiag-
nosed (Gray et al, 1994). Varicella zoster virus
infection of an immunocompromised patient’s CNS
can result in a number of different pathologic pat-
terns, including ventriculitis, meningomyeloradiculi-
tis, myelitis, vasculopathy, meningitis, a transsynaptic
necrosis, and leukoencephalitis (Gray et al, 1994;
Rostad et al, 1989; Poscher 1994). Leukoencephalitis
due to VZV has been successfully treated (Carmack et
al, 1992; Amlie-Lefond, 1995), making it vital to dis-
tinguish this entity from other white matter complica-
tions seen in AIDS patients.

Clinical features suggestive of VZV leukoencephali-
tis include a severely immunocompromised state,
rapid progression, a history of severe zoster eruption,
and radiologic evidence for a combination of white
matter abnormalities, infarct, and hemorrhage (Table
1). Twenty-two immunocompromised cases with
clinical correlation were identified from a search of
the literature and primary references (Kupperman et
al, 1994, 7–16). To be included, patients had to have
a multifocal leukoencephalitis and either demonstrate
VZV in cerebrospinal fluid (CSF) or brain or show a
characteristic appearance on neuropathologic exam.
Eight of the cases have been non-AIDS patients and

14, including our case, have been AIDS patients.
Eighteen of the patients were male. The median age
was 34 years (range, 5 to 69 yr). Among patients
with AIDS, VZV leukoencephalitis occurred in the
later stages, all reported peripheral blood CD4 values
being less than 50/µL.

Neurologic findings in VZV leukoencephalitis in-
cluded generalized features, such as confusion and
coma, as well as focal neurologic abnormalities, in-
cluding seizure, hemiparesis, aphasia, hemineglect, vi-
sual field deficits, ataxia, and brainstem findings.
Progression from neurologic presentation to death oc-
curred over a median of 2 months (range, < 1 to 18
mo). A history of zoster eruption was absent in three
cases and restricted to a focal dermal eruption in four.
In the remaining 15, however, the zoster eruption had
been deep, disseminated, or recurrent. Extraneural
VZV, when present, preceded leukoencephalitis with a
median latency of 3 months (range, 0 to 12 mo).

The presence of CNS hemorrhage in a patient with
AIDS is suggestive of VZV leukoencephalitis, because
hemorrhage is infrequently seen with other disease
processes. Hemorrhage was noted in eight VZV cases
and may be the result of vasculopathy or infarct. It has
been described uncommonly in a number of condi-
tions such as thrombocytopenia and CNS Kaposi’s sar-
coma (Levy et al, 1985; Berger et al, 1990), but not
with diseases of the white matter (Berger et al, 1987;
So et al, 1986; Navia et al, 1986). Central nervous sys-
tem hemorrhage in the setting of AIDS was noted in
none of 113 MRIs of encephalopathic patients (Kupfer
et al, 1990) and in one of 154 sequential autopsies
(Berger et al, 1990). Hemorrhagic stroke in patients
with AIDS is also rare (Engstrom et al, 1989;
Mizusawa et al, 1988).

(B)(A)

Figure 4. (A) Electron microscopic image of hexagonal nucleocapsid particles, measuring 90 to 100 nm in diameter (×89,000). (B) Positive
immunostaining for VZV antigens in the hyperplastic spindle cells (bottom half ) of thickened vascular intima of left middle cerebral artery
(×500). Note that no infiltration by inflammatory cells is present.
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In the absence of hemorrhage, radiologic diagnosis
of VZV leukoencephalitis is aided by identification of
infarct in the setting of white matter abnormalities
(Amlie-Lefond et al, 1995; Lentz et al, 1993). Con-
trast enhancement of lesions is common, unlike PML
in which enhancement is uncommon and faint when
present (Berger et al, 1987; Lentz et al, 1993;
Whiteman et al, 1993). Computed tomography is of
limited diagnostic utility for VZV, showing no abnor-
malities (Gilden et al, 1988; Ryder et al, 1986),
subtle subcortical enhancement (Carmack et al,
1992), or enhancing infarct (Kupperman et al, 1994;
Amlie-Lefond et al, 1995). Magnetic resonance im-
aging scanning is more sensitive to the multiplicity
and progression of the lesions in VZV leukoencepha-
litis and may be used to document improvement of
lesions with treatment. (Carmack et al, 1992; Lentz
et al, 1993).

Angiography in our case showed only minor ab-
normalities not likely related to the VZV. A transfe-
moral angiogram was performed in case 2 of the
study by Horten et al (1981) and did not show vas-
cular disease. Magnetic resonance angiogram was
unremarkable in another case (Amlie-Lefond et al,
1995). Nevertheless, autopsy has shown substantial
vascular change in some cases of VZV leukoencepha-
litis, with leptomeningeal blood vessels exhibiting
proliferative changes, severe to total occlusion from
thrombosis, or fibrinoid necrosis and frank arteritis
with hemorrhage (Amlie-Lefond, 1995; Gray et al,
1992; Morgello et al, 1988). The luminal stenoses
seen in our patient at autopsy were poorly depicted
on angiogram. Angiogram may therefore be insensi-
tive to the vascular changes accompanying VZV leu-
koencephalitis.

Routine studies of CSF show elevated protein with
fewer than ten leukocytes. This nonspecific formula
does not discriminate VZV leukoencephalitis from
PML (Berger et al, 1987), lymphoma (So et al,
1986), or toxoplasmosis (Navia et al, 1986), in the
setting of AIDS. Levy et al (1985) cultured VZV from
the CSF of an AIDS patient diagnosed with encepha-
litis. Amlie-Lefond et al (1995) recommend diagnosis
by polymerase chain reaction (PCR) detection of VZV
DNA in CSF, which was performed in one of their
cases. Polymerase chain reaction study of CSF has
become the most important diagnostic test for herpes
simplex virus encephalitis (Tyler 1994) and may be
key to improved recognition of VZV leukoencephali-
tis in the future.

Brain biopsy in our case was nondiagnostic, per-
haps relating to choice of biopsy site. Antemortem
diagnosis by brain biopsy has been made in two cases
by demonstrating VZV using direct fluorescent anti-
body studies (Carmack et al, 1992) and in situ hy-
bridization (Amlie-Lefond et al, 1995). The hallmark
histopathologic changes of VZV leukoencephalitis
were seen in our patient at autopsy, consisting of tar-
get-like lesions with central necrosis with surround-
ing myelin degeneration as well as Cowdry A bodies
in neurons and glia (Gray et al, 1992). Mild
vasculopathy, sometimes seen concomitantly (Gray
et al, 1994; Amlie-Lefond et al, 1995), also was
present. The Cowdry type A bodies seen on light mi-
croscopy and the nucleocapsids seen on electron mi-
croscopy are characteristic of herpesviruses. Use of
immunocytochemistry, in situ hybridization, or PCR
analysis of DNA is necessary, however, to conclu-
sively demonstrate the presence of VZV in brain tis-
sue (Gray et al, 1994).

Table 1 Features Helpful in Diagnosis of Varicella Zoster Virus Leukoencephalitis

History

• Immunocompromised state affecting cell-mediated immunity

• Rapid progression over weeks

• History of deep, disseminated, or recurrent zoster eruption

• History of a zoster eruption occurring months prior to CNS process

Radiology

• Intracerebral hemorrhage

• Simultaneous white matter abnormalities and infarct, with or without hemorrhage

• Contrast enhancement of some lesions

• Numerous lesions expanding rapidly

Laboratory

• Peripheral blood CD4 count < 50/µL

• Positive CSF viral culture

• CSF analysis detecting VZV DNA by PCR methods

• Brain biopsy demonstrating VZV by in situ hybridization or immunocytochemistry

Varicella zoster virus leukoencephalitis may present a challenge in diagnosis. These features aid in distinguishing this disease from other white
matter processes affecting the brain in AIDS or other immunocompromised states.
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The optimal regimen for treatment of active VZV
leukoencephalitis remains undetermined.
Ganciclovir was ineffective in one case (Gray et al,
1992). Carmack et al (1992) achieved sustained im-
provement using double the recommended dose of
intravenous (I.V.) acyclovir (20 mg/kg every 8
hours) in a child with T-cell leukemia; the child was
well at 10-month follow-up after completion of
treatment. Silliman et al (1993), however, found
such doses to be ineffective in one case. Amlie-
Lefond et al (1995) used standard doses of IV
acyclovir with dexamethasone followed by oral
acyclovir, in a patient with advanced AIDS, achieving
survival at 5-month follow-up. Improved antemor-
tem diagnosis will allow for further data on treat-
ment of this condition.

A common issue facing the clinician is whether to
use suppressive doses of antiviral medication in an
immunocompromised patient with zoster eruption to
reduce the risk of VZV recurrence. In our case, VZV
infection of the CNS developed and progressed de-
spite twice daily doses of 400 mg of acyclovir.
Acheson et al (1988) described an AIDS patient in
whom a disseminated VZV dermal eruption devel-
oped despite acyclovir 400 mg five times daily.
Johnston et al (1993) described two AIDS patients
who developed presumed VZV retinitis on suppres-
sive doses of oral acyclovir started after a skin erup-
tion; one patient was on 800 mg four times a day,
while the other was on 400 mg five times a day.
Dellamonica et al (1991) reported two AIDS patients
who developed VZV skin lesions on 200-mg oral
acyclovir five times daily, but not on 400 mg five
times daily. The patient of Amlie-Lefond et al (1995)
was alive and recurrence-free after 5 months of oral
acyclovir 800 mg three times daily. Herpes zoster
eruption occurs commonly in advanced HIV infec-
tion, affecting 9% to 13 % of subjects after 2 years
(Glesby et al, 1993); further studies are needed to de-
termine the optimal medical regimen to prevent VZV
recurrence. Such studies would be particularly impor-
tant to patients suffering from deep, disseminated, or
recurrent VZV episodes, as such features may place
them at special risk for recurrence in the CNS.

Increasing survival times in patients with AIDS
have been associated with a significant increase in
the incidence of several AIDS-related neurologic dis-
eases; this trend is expected to continue (Bacellar et
al, 1992). The incidence of VZV leukoencephalitis, a
complication of late-stage AIDS, will therefore likely
rise. Recognition of characteristic features may per-
mit timely diagnosis and therapeutic intervention.
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