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Case report

Central nervous system varicella zoster vasculopathy in an
immunocompromised patient
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A B S T R A C T

Central nervous system (CNS) vasculopathy associated with Varicella Zoster Virus (VZV) infection,
usually manifesting as stroke due to ischemic lesions by involvement of small arteries, is frequently
misdiagnosed. Immunocompromised patients have a particularly higher risk of severe disease and also
CNS involvement during or following VZV presentations. We report a case of an 84-year-old man, with
myelodysplastic syndrome, who presented with herpes zoster ophthalmicus complicated with left
periocular cellulitis and an abnormal neurological exam. Intravenous treatment with acyclovir and
amoxicillin/clavulanic acid was began. VZV DNA was detected in the cerebrospinal fluid (CSF) and brain
magnetic resonance imaging revealed three acute ischemic lesions in the left frontal and both cerebellar
lobes. A VZV CNS multifocal vasculopathy was diagnosed and treatment with intravenous acyclovir
continued for 21 days.
Immunocompromised patients with VZV infection can have a more severe course of disease with

disseminated involvement and multifocal vasculopathy. In these patients the CSF detection of anti-VZV
IgG as well as VZV DNA can be helpful in the diagnosis of CNS VZV vasculopathy. The antiviral treatment
can improve the outcome and should be adjusted taking in consideration the degree of immunosup-
pression. This clinical case and review of the literature highlights the challenges in the diagnosis and
management of VZV CNS vasculopathy in immunocompromised patients.
© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Varicella Zoster Virus (VZV) is a neurotropic herpesvirus and the
only human virus that replicates in arteries [1]. The primary
infection, usually in childhood, causes varicella, after which the virus
becomes latent in sensory nerve ganglia; when cell-mediated
immunity decreases (as can occur with advanced age or immuno-
suppression), VZV can reactivate and manifests as zoster [2].
VZV vasculopathy is described in varicella as well as in zoster
[3,4]. Immunocompromised individuals usually have more
frequent disseminated disease with central nervous system (CNS)
involvement [5–7]. The diagnosis is based on clinical manifestations,
neurological symptoms, cerebrospinal fluid (CSF) analysis and
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imaging abnormalities indicating CNS arterial disease [8]. The
treatment with antiviral agents can lead to complete recovery [7–9].
Additional therapy with steroids is controversial [7,8].

Case description

An 84-year-old man with myelodysplastic syndrome diagnosed
4 years prior and treated symptomatically with only one short
course of corticosteroids in the past. He also suffered from type 2
diabetes, chronic kidney disease, benign prostatic hypertrophy and
had a prior intracerebral hemorrhage. Home medications included
gliclazide, sitagliptin, furosemide, tamsulosin and pantoprazole.
He presented to the emergency room with a painful vesicular
exanthema on his left forehead starting 5 days earlier and gait
ataxia. There was no report of fever or other lesions on the rest of
the body.

The vital signs on hospital admission were: blood pressure 121/
74 mm Hg, pulse 91 beats per minute, periphery oxygen saturation
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98% on room air, respiratory rate 16 breaths per minute and body
temperature 38 �C. On physical examination the patient had
vesicular and pustular cutaneous lesions in the left ophthalmic
nerve dermatome and ipsilateral periocular inflammatory signs
compatible with cellulitis. The pulmonary, cardiac and abdominal
examination was unremarkable. There were no other cutaneous
lesions. The neurological examination revealed somnolence,
temporal and spatial disorientation, left palpebral ptosis with
normal ocular movements and isochoric pupils; decreased muscle
strength in the right body (arm and leg) with 4/5 in the Medical
Research Council Scale and appendicular and gait ataxia; during
observation a motor focal seizure was observed.

His hemoglobin level was 12 g/dL (reference range, 12–16),
platelet count was 52.000 per cubic mm (reference range,
150.000–400.000), renal-function was altered (creatinine
1.61 mg/dL; urea 50 mg/dL) with a MDRD glomerular filtration
rate of 43.7 mL/min/1.73 m2, and the C-reactive protein was
76.5 mg/L (reference range, <3.0). Total white-cell count, coagula-
tion assays and liver function tests were normal, and the antibody/
antigen HIV ELISA test was negative. The thoracic x-ray and the
brain computer tomography (CT) were unremarkable.

The patient was admitted to the infectious diseases ward.
Intravenous treatment with acyclovir 10 mg/kg three times daily
plus amoxicillin/clavulanic acid 1.2 g each 8-hours, were started.
Taking into consideration the neurological findings, a central
nervous system VZV vasculitis was suspected. Levetiracetam
500 mg twice daily was begun and lumbar puncture, brain
magnetic resonance imaging (MRI) and magnetic resonance
angiography (MRA) were performed.

The CSF analyses revealed 4 cells/mm3, protein 0.76 mg/dL
(reference range, <0.5), glucose 107 mg/dL (glucose CSF/serum
ratio > 0.5 mg/dL) and positivity for VZV by DNA polymerase-
chain-reaction (PCR) analysis. VZV serology in CSF was not
performed. Brain MRI confirmed the presence of one acute
Fig. 1. Brain magnetic resonance imaging, axial DWI (left) and ADC map (right): two
cerebellar lobes.
ischemic lesion in the left frontal and two acute ischemic lesions
in both cerebellar lobes on T2/T2 FLAIR with MRA showing no
irregularities (Fig. 1). A VZV CNS multifocal vasculopathy was
confirmed.

Although promptly beginning of treatment with intravenous
acyclovir, the exanthema progressed with bilateral involvement of
forehead and new vesicular lesions in front and back thorax as well
as abdomen. Taking in consideration the progression of the disease
with disseminated zoster we decided to continue treatment with
intravenous acyclovir, not add corticosteroids as adjunctive
therapy and promptly star physical rehabilitation. Twenty-one
days of intravenous acyclovir treatment was completed and the
patient was discharged with improvement of neurological
symptoms related with VZV infection.

Discussion

VZV vasculopathy can lead to neurological disease such as
ischemic or hemorrhagic stroke, aneurysm, dolichoectasia (arterial
dilated and elongated), arterial dissection and venous sinus
thrombosis [1]. In an adult population the association between
VZV vasculopathy and stroke is described in various epidemiologi-
cal studies. After VZV infection there is an increased risk of stroke
of 2–9% in the first year after infection, with a higher risk in people
under 40 years old, regardless of the immunological status [4,10].
In children there is also an increased risk of stroke after varicella
[11], with VZV vasculopathy being responsible for 31% of all arterial
ischemic strokes and 44% of transient cerebral arteriopathy [3,12].

VZV vasculopathy develops due to vascular invasion when the
virus spreads transaxonally from the ganglia to the vessel wall
[2,6,7,13]. After reaching the adventitia, the virus spreads trans-
murally infecting all the layers of the vessel, with disruption of the
internal elastic lamina, intimal thickening and decreased smooth
muscle cells in media, resulting in a granulomatous arteritis [13].
 small acute ischemic lesions in different arterial territories: left frontal and left
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The histological analysis of the vessel wall shows arteries with
Cowdry A inclusion bodies, multinucleated giant cells, herpes
virions, VZV DNA and VZV antigen [6,7].

Previous studies showed that 50% of the patients have mixed
large and small artery involvement, 37% pure small artery
involvement and 13% pure large artery disease [8]. Large arteries
involvement is more frequent in the anterior and middle cerebral
arteries and in the internal and external carotid arteries [8].
Multifocal vasculopathy is more frequent in immunocompromised
patients [6,8,14].

The zoster exanthema does not always precede the VZV
vasculopathy manifestations [14]. Between 30–40% of patients
have CNS manifestations without skin involvement [8,15]. When
present, the average time interval until the onset of neurologic
symptoms is 4.1 months, ranging from the same day up to 2.5 years
[8]. The explanation of the variability in clinical manifestations is
related to the pattern of virus spread in the peripheral nerves.
When the virus spreads exclusively in a centripetal pattern (toward
the spinal cord or brain) CNS complications may develop without
concomitant zoster exanthema. When the virus also spreads in
centrifugal pattern (toward the skin) the patient will have
cutaneous symptoms [6]. In immunocompromised patients herpes
zoster can have a more severe course [5]. Although there is no
difference in the exanthema occurrence [8], they have more
frequently multiple dermatomes or disseminated involvement,
internal organs and CNS complications [2]. In AIDS patients
disseminated disease is related to VZV reactivation from multiple
dorsal root ganglia levels [5,6].

In VZV vasculopathy the CSF analysis revealed mononuclear
pleocytosis in 2/3 of the patients [8], usually under 100 cells/mm3

[15]. Considering that 30% of patients do not have pleocytosis, a
normal CSF WBC count does not rule out this diagnosis [7,8]. There
are no differences in the incidence of CSF pleocytosis in
immunocompromised vs. immunocompetent patients [8]. Some
patients with VZV infection without CNS involvement can have CSF
pleocytosis and moderately elevated levels of CSF proteins [16].

Detection of VZV DNA and presence of anti-VZV IgG can help
establishing the diagnosis. The sensitivity of CSF VZV IgG antibody
seems to be higher than VZV DNA detection by PCR (93% vs 30%)
[8]. The absence of VZV DNA in the CSF does not exclude VZV
vasculopathy. VZV DNA is usually detected in the CSF in the first 7
days of symptoms but can persist until 50 days [8,17] while the CSF
VZV IgG antibody is usually detected 7 days after symptoms onset
[17]. In immunocompromised patients VZV DNA is more frequent-
ly identified than in immunocompetent patients (54% vs 16%) [8].

Considering that sensitivity of these assays depend on the time
of first symptoms and immunological status, both tests should be
performed in order to exclude the diagnosis. The VZV IgG serum/
CSF ratio is usually decreased in these patients evidencing a CNS
synthesis of IgG [8,14].

Brain MRI or CT reveals abnormalities in 97% of VZV
vasculopathy cases [8]. The usual findings are ischemic lesions,
although some patients can also present with hemorrhagic lesions
[1], more frequently seen in grey-white matter junctions [1,6–8].
The conventional angiography or MRA usually shows vessel
stenosis and post-stenotic dilatation in 70% of patients [1,7,8,14],
as those with only small-vessel disease the abnormalities are
below the resolution limit of the angiography. For that reason, a
normal angiography does not rule out VZV vasculopathy [8].

In general population the case-fatality rate of VZV vasculopathy
without treatment is 25% [8]. Since there is productive virus infection
in the vessel the antiviral treatment can help reducing vessel viral load
andinflammation [7]. Although there is noevidencetoproof thatearly
treatment prevents VZV vasculopathy, it has been shown that antiviral
treatment improves or stabilizes the neurological deficits, the vessel
wall enhancement on MRI and the arterial stenosis [9,14].
The usual treatment is acyclovir 10–15 mg/kg each 8-hours for
7–14 days. [7] In VZV CNS infections the intravenous formulation
should be used since the oral bioavailability of this drug is very
poor (15%–30%) [18]. The CSF levels of intravenous acyclovir are
50% of the levels in the plasma, while the CSF concentration of
acyclovir after oral valacyclovir is 20% of plasma levels in patients
without damaged blood-brain barrier [19,20]. The intravenous
acyclovir has higher mean peak serum concentration (Cmax) and
shorter time to reach the Cmax (Tmax) than oral valacyclovir.
Taking in consideration the pharmacokinetic and pharmacody-
namics profiles of these drugs, intravenous acyclovir is probably a
better option to use when there is CNS VZV involvement.

The use of steroids (a short course of oral prednisone 1 mg/kg
during 5–7 days) as adjunctive treatment is controversial. The VZV
vasculopathy pathological finding of granulomatous arteritis
favours the use of steroids in this situation [7]. A previous study
showed that 66% of patients treated with acyclovir alone improved
or stabilized the symptoms compared with 75% of patients with
adjunctive steroids. In the group of patients receiving acyclovir
without steroids 13% of the patients died and 20% worsened
showing clinical improvement after starting steroids. In the
acyclovir plus steroids group, 25% of the patients worsened and
8% had recurrence of the symptoms after treatment was stopped,
with clinical improvement after a subsequent treatment with
prednisolone. However, this study was performed in an uncon-
trolled setting with different doses and duration of treatment
which may not reflect the real-life data [8]. On the other hand,
many patients misdiagnosed with "temporal arteritis" and "CNS
vasculitis" worsened with long-term steroids [7].

There is no studies concerning the treatment options in
immunocompromised patients, however since these patients
usually have more frequent recurrence of symptoms after stopping
antiviral treatment, some authors recommend longer courses of
antiviral treatment as well as stopping the immunosuppressive
treatment if possible and continued oral antiviral treatment for
6–8 weeks after the immunosuppression has been stopped [7].

Conclusion

This case report highlights the clinical presentation, diagnosis
and management of an immunocompromised patient with the
uncommon association of VZV reactivation and CNS vasculopathy.

VZV vasculopathy should be considered as a possible etiology of
stroke, even when there is no simultaneous zoster exanthema. The
incidence of skin involvement is not significantly different in
immunocompromised patients, nevertheless these patients usu-
ally have a more severe course of disease with disseminated and
CNS involvement, namely with multifocal vasculopathy.

The concomitant use of CSF VZV DNA and CSF VZV IgG antibody
in immunocompromised patients can be helpful in the diagnosis.
Even though the overall sensitivity of CSF serology is higher, the
antibodies production may be usually delayed and in immuno-
compromised patients the presence of VZV DNA in CSF is more
frequently detected.

Although there are few studies concerning the treatment of VZV
vasculopathy in immunocompromised patients, a longer course of
antiviral treatment may be needed to avoid relapse. The use of
steroids as adjunctive therapy, increasing the immunosuppressive
pressure, could compromise the outcome.
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