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Varicella-Zoster Virus



Two clinically distinct diseases:


Primary infection: Varicella / chickenpox




Vesicular lesions, most concentrated on the
face and trunk

Reactivation: Herpes zoster/ Shingles


Painful, unilateral vesicular eruption, which
usually occurs in a restricted dermatomal
distribution

Pathogenesis [1]







Primary infection:


Infects nasopharyngeal lymphoid tissue via airborne droplet
transmission



Results in viraemia consisting of VZV-infected T cells trafficking
through tissues and throughout body



Prolonged incubation period prior to onset of skin lesions: VZV
viraemia detected 6 to 8 days prior to rash and ceases 1 to 2
days later

Two postulated mechanisms of latency:


Cell-free virus, present in skin vesicles, infect nerve endings in
skin and move retrograde along sensory axons to establish
latency in neurons within the regional ganglia



May also infect neurons as a consequence of viraemia

Cell-mediated immune response required to end primary
infection and control VZV latency

Risk Factors for Reactivation [1]


Age: most important risk factor for the development of HZ


Dramatic increase in age-specific incidence after age 50



~50% of people who live to be > 85 will have an episode of HZ



Likelihood of complications , including PHN also increase with
age




27-fold more likely among those >50 vs those <50

Immunocompromised patients: reduced T-cell immunity


Transplant recipients (HSCT > Solid organ)



Immunosuppressive therapy for autoimmune disease:


GC, cDMARDs, TNF-inhibitors, JAK-inhibitors




Tofacitinib ~ 2 x rate of HZ vs Abatacept

HIV: reduced with widespread availability of ART


Risk increases with decreasing CD4 count

HZ: Spectrum of Disease[1]


Rash + acute neuritis (most commonly)



PHN: significant pain persisting 90 days after the onset of rash



Herpes zoster ophthalmicus (HZO)



Acute retinal necrosis



Ramsay Hunt Syndrome









Rash + acute neuritis most common:
-Single dermatome or several
Aseptic meningitis
contiguous dermatomes
Encephalitis
-Thoracic and lumbar dermatomes
Peripheral motor neuropathy
most commonly
Myelitis
-Pain of acute neuritis often
precedes rash (75%)
Guillan-Barré syndrome
-Pain a consequence of
Stroke syndromes
inflammation and hemorrhagic
Dissemination
necrosis of sensory nerve fibres

HZ:
Spectrum
of
Disease[2]

BMC Infectious Diseases volume 18, Article number: 238 (2018)

Patient data from a German observation study, looking at CSF
analysis in neurological patients with VZV reactivation.

Case 1



76F – B/G Rheumatoid arthritis on Methotrexate and
Hydroxychloroquine



Presents to ED with persisting headache + lethargy +
confusion



Noted to be febrile on arrival



Saw GP 1/52 prior for new rash


GP noted a vesicular rash in the C6 dermatome of RUL



Presumptive diagnosis of HZ – commenced on PO
Famciclovir at that time

Case 1
cont


Underwent LP in
ED:




Significant
pleocytosis +
elevated
protein

Commenced on
empirical IV
Acyclovir for ?
Varicella
encephalitis

VZV Encephalitis



2nd most commonly identified infectious agent
causing encephalitis in Australia (after HSV)[3]



Associated with significant mortality : 12-15 % (up to
50% in HSCT patients)[2]



Diagnosis is difficult! And differentiation from
encephalopathy due to other causes can be tricky



Typically presents as delirium within days following a
vesicular eruption


Encephalopathy: Altered level of consciousness,
altered cognition, altered personality/behavior and
lethargy[3]



In combination with: fever, and/or new onset seizures,
and/or focal neurological signs/symptoms and/or
headaches[3]

Varicella Encephalitis:
Diagnosis


Requires high degree of clinical suspicion


Absence of rash, fever, elevated CRP






Normal CRP and absence of fever in 50%[2]

Risk factors: cranial or cervical dermatomal
involvement, 2 or more prior episodes of reactivation,
disseminated HZ, impaired cell-mediated immunity[1]

Complicated by lack of clear diagnostic criteria for
condition

CSF Interpretation

Pleocytosis

(94%)[2]

found in the majority

Normal

CSF
Interpretation

cell counts reported in patients who
received recent chemotherapy

VZV

PCR >95% sensitivity, rapid turn
around[2]
Has

largely replaced quantitative
measurement of intrathecal immunoglobulins

However, detection of VZV in CSF is
not necessarily specific for CNS
infection[4]


NB. 7-10 days after infection, CSF PCR analysis
may become negative and virus-specific Ab
remain detectable.

CSF Interpretation cont



CSF and MRI findings in patients with acute herpes zoster (American
Academy of Neurology, 1998)[4]






Prospective cohort study – 50 immunocompetent patients


None had clinical signs of meningeal irritation, encephalitis or myelitis



35% of patients had evidence of VZV in CSF (either via PCR or anti-VZV IgG)



45% had significant pleocytosis

Viral invasion of CNS during uncomplicated HZ not infrequent

In patients without CNS symptoms, pleocytosis correlates with more
acute complications
NB. Exquisite sensitivity of PCR can also be a limitation. Blood contamination of of CSF may
lead to nucleic acid being carried into the CSF and being detected as a false-positive. Breakdown of the blood brain barrier in severe bacterial meningitis.

Varicella
encephalitis:
Imaging


Classically, high signal
abnormalities on T2-weighted
images in the cord, pons, and
cerebral white matter have
been described in VZV
encephalitis[2]



However, in recent
observational studies, MRI brain
in 25/33 patients did not show
any signs of infection in the
brain parenchyma[2]

Case 1

Commenced on IV aciclovir 10mg/kg TDS with significant improvement in
symptoms.

Although, we know that frequent detection of VZV in CSF can occur in the absence of CNS
infection and that delirium can often be similar in presentation to the encephalopathy
seen in encephalitis, in practice, patients presenting with disturbance of consciousness
and/or neuropsychiatric symptoms in the setting of recent HZ infection should be treated
with IV acyclovir for presumed encephalitis.

Case 1

Interestingly, this patient was also found to be PCR positive for enterovirus in CSF.
In contrast to VZV, when present in CSF, enterovirus is always significant.
Follow up stool sample was negative for enterovirus –
? Prevalence of enterovirus shedding in stool in encephalitis

Case 2


73F: B/G Rheumatoid
arthritis, managed with
Baricitinib and
Methotrexate



Presents with
headache of 3-4 days
duration, mainly behind
R) eye



On morning of
presentation, noted she
had developed a
vesicular rash on R) side
of face and was unable
to open her R) eye

Case 2
NAAT confirmed VZV from
swab of lesion
Commenced on IV
aciclovir with rapid
improvement over 48
hours
Ophthal involved for
keratitis- commenced on
topical aciclovir
Developed PHN,
commenced on
Amitriptyline during
admission, recommended
to continue for at least 4
weeks on discharge

Herpes Zoster Ophthalmicus


Defined as HZ involvement of the ophthalmic division of CN V[1]



Usually presents with prodrome of headache, malaise and
fever[1]



Onset of rash can be associated with hyperemic conjunctivitis,
uveitis, episcleritis and keratitis[1]





Potentially sight-threatening condition



Vesicular lesions on the side or tip of nose correlate highly with eye
involvement (nasociliary branch of CN V, also innervates globe)[1]

Treatment: (early antiviral treatment essential to reduce ocular
complications)[5]


Immunocompetent: Generally suitable for oral antiviral therapy, treat
for 7 days[5]



Immunocompromised: Requires IV antiviral treatment, Aciclovir
10mg/kg TDS[5]


Consider long-term prophylaxis

HZO: Complications



Varicella zoster vasculopathy[6]


Increased risk of stroke after HZ in adults (and children)



Risk of stroke greatest in those with ophthalmic-division
zoster



Risk greatest within the first 3 months post infection and
can last for up to 1 year post infection



Unclear if antiviral therapy during acute infection
reduces risk of stroke



CNS-associated vasculopathy more common in
immunocompromised individuals

Varicella zoster vasculopathy



Pathogenesis:[6]


Associated with productive viral infection in arteries



Direct infection of blood vessels by VZV:




Role of autoantibodies:




Rich afferent supply of trigeminal and dorsal root ganglionic
fibres to intracranial arteries  anatomic pathway for
transaxonal spread of virus

Autoantibodies to phospholipids and coagulation proteins
(during or after varicella) may play a role in the occlusion of
cerebral arteries

Although previously described as ischaemic large
vessel strokes, it is now appreciated that both large
and small arteries are involved[6][7]

VZV Vasculopathy: Diagnosis





Requires high degree of clinical suspicion


Absence of varicella rash in 40%[7]



Long delay between onset of rash and occurrence of
stroke syndrome (average interval 4.1 months)[7]



Absence of CSF pleocytosis in 33%[7]

Most consistent conventional criterion supporting
the clinical diagnosis of VZV vasculopathy is
evidence of ischemic lesions on MRI or CT in the
setting of a CSF positive VZV PCR or VZV IgG [7]


Normal brain imaging strongly suggestive against
diagnosis of VZV vasculopathy

Case 3



88M, immunocompetent: Fall with headstrike in July 2019


On CT brain performed post fall, noted that
patient had R) ear effusion and significant
periorbital swelling



Referred to ENT clinic for ongoing
investigation and management



Noted in clinic to have rash present over
the R) V1 division, on further questioning,
daughter reports rash present prior to fall.
Also reported patient complaining of R)
sided otalgia prior to fall



Reduced visual acuity was also noted in the
R) eye



Swabs sent from ENT clinic confirmed VZV

MRI

Multiple lacunar infarcts in the right basal ganglia, corona
radiata,
anterior temporal lobe, posterior temporal lobe and superior
cerebellar vermis

Case 3
cont


CSF displayed
pleocytosis, as
well as positive
PCR for VZV



?IV Aciclovir



Trialed on short
course of
corticosteroids

• No randomized controlled trials to guide
treatment of intracerebral vasculopathy[6]
• Up To Date suggests IV aciclovir for 14 days +
short course of oral prednisolone (1mg/kg for
5 days[6]

References:

1)

Albrecht et al. Epidemiology, clinical manifestations,
and diagnosis of herpes zoster: Up To Date; 2019

2)

Skripuletz et al. BMC Infectious Diseases (2018) 18:238
https://doi.org/10.1186/s12879-018-3137-2

3)

Beaman MH. Community-acquired acute meningitis
and encephalitis: a narrative review. MJA. 2018.

4)

Haanpaa M et al. CSF and MRI findings in patients with
acute herpes zoster. Neurology. 1998; 51(5):1405-11.

5)

Herpes zoster ophthalmicus: Therapeutic Guidelines;
2019

6)

Nagel MA. Varicella zoster virus vasculopathy: Up To
Date; 2017

