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Recurrent strokes, central nervous system vasculitis, and acquired
protein S deficiency secondary to varicella zoster in a child with AIDS
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Abstract
A child with vertical transmission of human immunodeficiency virus refractory to therapy developed zoster-induced protein S
deficiency and recurrent strokes. Extensive carotid arteritis was found postmortem. The carotid tissue was positive for herpes
varicella zoster by polymerase chain reaction, as were immunofixation stains of the arterial wall.
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Introduction

In nonimmune children, varicella zoster virus (VZV) infection
usually appears as chickenpox. Thereafter, the virus becomes
latent by residing as proviral DNA in spinal ganglia.
Immunocompromised states such as acquired immune defi-
ciency syndrome (AIDS) frequently allow VZV reactivation.
Such recrudescence usually manifests as a dermatomal vesic-
ular rash called zoster or shingles (Nagel et al. 2010; Nagel
and Gilden 2014).

During this recrudescence, concurrent VZV viremia rarely
leads to inflammatory arteritis. Strokes due to vascular occlu-
sion can follow (Newsome and Nath 2009; Teo et al. 2014). In
AIDS cases, most VZV-related strokes occur during initial
antiretroviral therapy (ART) owing to an inflammatory arter-
itis induced by immune reconstitution inflammatory syn-
drome (IRIS) (Newsome and Nath 2009; Teo et al. 2014).

Protein S (PS), a cofactor in the clotting pathway, pre-
vents excessive coagulation. PS deficiency is highly asso-
ciated with thromboembolisms, deep vein thrombosis, and
pulmonary embolisms. Antibodies to PS have been shown

to bind with VZV peptide chains, and PS deficiency has
been reported in children with recent VZV infection
(Manco-Johnson et al. 1996).

We describe the case of a child with AIDS refractory to ART
who developed central nervous system (CNS) strokes as a con-
sequence of bilateral intracranial vasculitis. Evaluation of her
paraffin-preserved tissues revealed her vasculitis to be related to
recrudescent VZV.

Case report

A 5-year-old girl was brought to our health system for
treatment of AIDS. At age 2 months, she was found in-
fected with human immunodeficiency virus (HIV)
through vertical transmission. Her ART began with didan-
osine (DDI) and zidovudine (AZT), with subsequent mul-
tidrug combinations of indinavir, nelfinavir, saquinavir,
ritonavir, D4T, and lamivudine/zidovudine over the next
4 years. Her CD4 count was never greater than 31 cells/
μL, and her viral load remained uncontrolled, not due to
viral resistance. At age 4, she developed chickenpox and
was treated with acyclovir and two courses of zoster im-
munoglobulin. Between age 5 and her death, she tested
negative by serology and/or polymerase chain reaction
(PCR) for toxoplasmosis, cytomegalovirus (CMV), and
herpes simplex virus, and by culture for fungus and
mycobacteria. However, serological evidence for
Epstein-Barr virus (EBV) and VZV was found.

At age 7, she had a vesicular lesion in a dermatomal
distribution on the right nape of her neck. VZV was
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detected by direct fluorescent antibody, and she was
started on valacyclovir and one dose of 125 units of
VZV immune globulin. One month later, despite multiple
ART attempts, her CD4 count was only 6 cells/μL.

Nine months post-zoster therapy, the patient had a
stroke characterized by right hemiplegia and decreased
ability to communicate. Seven weeks later, a second in-
farct presented with headache, drooling, and dysphagia.
Infarcts were documented on computed tomography scan
in the left and right basal ganglia. At that time, testing
was again negative for syphilis, CMV, hepatitis B and
C, cryptococcal antigen, and for growth in fungal and
mycobacterial cultures. However, PS activity deficiency
was detected (protein reactivity < 6%, free PS 10%, total

PS antigen 90%), and Coumadin therapy was initiated.
Following this repeat cerebrovascular accident (CVA),
the patient suffered from recurring seizures until her death
at age 9.

Postmortem evaluation reported AIDS as the cause of
death, with evidence of cerebral atrophy, an incomplete
circle of Willis, multiple thrombosed aneurysmal dilata-
tions, and lymphocytic vasculitis of the external carotid
artery (Fig. 1).

Sections of her preserved carotid arterial tissue were de-
paraffinized and tested positive for VZV using standard PCR
methods (Harbecke et al. 2009). The specimen was also
strongly positive for VZV by immunohistochemistry
polyantigen monoclonal staining (Nagel et al. 2015) (Fig. 2).

Discussion

HIV/AIDS-related strokes have been reported in children
and young adults (Nagel et al. 2010; Gutierrez and Ortiz
2011; Benjamin et al. 2012). Possible etiologies of these
strokes include immune reconstitution vasculitis follow-
ing ART or IRIS (van der Ven et al. 2002; Newsome
and Nath 2009; Teo et al. 2014), coagulopathy, and op-
portunistic infections such as Cryptococcus species,
Mycobacterium species, syphilis, CMV or EBV, and as
in this case, VZV (Benjamin et al. 2012; Teo et al.
2014; Pinninti et al. 2016).

When VZV CNS vasculitis occurs in immunocompe-
tent individuals, it affects localized areas of small- to
medium-sized arteries and can cause thrombosis in the
internal carotid or basilar arteries (Gilden et al. 1996). In

Fig. 1 External carotid artery showing chronic inflammatory cells
extending toward the adventitia, × 200 objective lens

Fig. 2 a Positive control, VZV+ skin lesion. bNegative control, artery. c Patient carotid artery staining positively with VZV mouse monoclonal against
SG1-1, SG1-SG4, NCP-1, and IE-62
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contrast, in this pediatric AIDS case, a medium- to large-
vessel vasculitis with multiple thrombosed aneurysmal di-
latations occurred. As others have hypothesized
(Thomson et al. 2010; Nguyên et al. 1994; Josephson
et al. 2001; Ferrara et al. 2013), we suggest that these
findings stem from an acquired PS deficiency secondary
to VZV viremia and a local, severe, persistent medium to
large artery arteritis with ongoing VZV replication caused
her strokes.

With zoster, VZV usually produces a transient viremia
that can seed vascular endothelium (Nagel and Gilden
2016). Endothelial cells are known to produce and secrete
PS (Fair et al. 1986). In this case, it is plausible that VZV
arteritis allowed the presentation of host antigens, leading
to an immunoinflammatory response toward endothelial
cells with the production of antibodies to free PS, with
subsequent strokes.

The incidence of CVAs is elevated in people with HIV/
AIDS. Approximately 1–5% of HIV cases develop
strokes; upon autopsy, up to 34% have lesions associated
with a past CVA (Gutierrez and Ortiz 2011; Benjamin
et al. 2012). Previous studies demonstrated VZV as a risk
factor for strokes, and immunocompromised individuals
at the greatest risk (Nagel et al. 2010; Gutierrez and
Ortiz 2011; Nagel and Gilden 2014, 2016). Therefore,
VZV vasculitis should be considered in cases of CVA,
especially in immunocompromised individuals. With clin-
ical and laboratory evidence, treatment with an anti-VZV
regimen such as intravenous acyclovir or oral valacyclovir
should be initiated synchronously with ART. If PS defi-
ciency is concurrently found, anticoagulants should be
considered. If related to immune reconstitution inflamma-
tory syndrome (IRIS), prednisone therapy also has been
successful (Newsome and Nath 2009; Teo et al. 2014).

Prevention of VZV infection by live viral VZV vacci-
nation in immunocompromised individuals is controver-
sial and not recommended in those with CD4 counts <
200 cells/μL (Shafran 2016). The US Food and Drug
Administration has approved an adjuvanted herpes zoster
subunit vaccine (Shingrix) for use in immunocompetent
patients ≥ 50 years old; however, further research is need-
ed to determine whether it is both safe and effective in the
immunocompromised.
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