Am J Transl Res 2022;14(1):491-500
www.ajtr.org /ISSN:1943-8141/AJTR0138617

Original Article
Meningitis/meningoencephalitis

caused by varicella zoster virus reactivation:

a retrospective single-center case series study

Yongxing Yan, Yanrong Yuan, Jun Wang, Yan Zhang, Huili Liu, Zuyong Zhang

Department of Neurology, The Third People’s Hospital of Hangzhou, Zhejiang, China
Received August 26, 2021; Accepted December 7, 2021; Epub January 15, 2022; Published January 30, 2022

Abstract: Recent clinical studies showed that central nervous system (CNS) infection caused by varicella zoster
virus (VZV) reactivation was more than previously reported. The clinical manifestations were often diverse and
complex, and the outcome often varied among different patients. A systematic study is needed to provide clinical
characteristics of the CNS VZV infection to help clinicians with clinical diagnosis and management. Toward that end,
we retrospectively analyzed the clinical presentations, laboratory results, imaging findings, treatment and outcomes
in74 patients with meningitis or meningoencephalitis caused by VZV reactivation in our center from August 2018
to December 2020. Fever, headache, cranial nerve involvement, cognitive changes, meningeal irritation, nausea,
vomiting, and Ramsay-Hunt syndrome (RHS) were the most common clinical manifestations of VZV meningitis or
meningoencephalitis. Brain MRI analysis showed no obvious abnormal manifestation. Compared to VZV meningo-
encephalitis, patients with VZV meningitis were younger (56.9+13.8 vs 66.1+8.5 years; P=0.01), and more likely to
develope in winter (P=0.04), had lower cerebrospinal fluid (CSF) glucose content (3.68+0.79 vs 4.21+0.94 mmol/L,
P=0.02), and a better outcome at discharge (P=0.00). The outcome at discharge was worse in male patients and
when longer than 1.5 days passed between onset of the neurological symptoms to initiation of the antiviral treat-
ment.Early intravenous antiviral treatment for VZV meningitis and meningoencephalitis is important and is expected

for a good outcome.
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Introduction

Infection of varicella zoster virus (VZV, also
known as human herpesvirus type 3), has the
characteristics of neurotropism and skin symp-
tom [1]. After getting infection for the first time,
VZV causes chickenpox in children and then
lurks to latent state. When stimulated by vari-
ous inducements, the latent VZV reactivates
and replicates, causing immune reaction in the
peripheral sensory nerve and the unilateral
skin ganglion dominated by the nerve, along
with erythema, blisters, neuralgia and other
herpes zoster manifestations [2]. Herpes zos-
ter, as a manifestation of VZV reactivation, can
occur in both healthy and immunosuppressed
people. Most people with healthy immune sys-
tem have no complications after healing from
herpes infection. Studies have shown that
some patients with low cellular immune func-

tion and even normal immune people may have
sequelae of nervous system, such as posther-
petic neuralgia (PHN), cranial nerve involve-
ment and other peripheral nervous system
symptoms. In some patients, VZV may cause
symptoms of central nervous system (CNS) su-
ch as encephalitis, meningitis, meningoenceph-
alitis, cerebellitis, myelitis, cerebrovascular dis-
ease, and other neural manifestations [3-6].
Meningitis and meningoencephalitis are the
main complications of VZV CNS infection [7, 8].
Although there are many clinical studies report-
ed CNS infection caused by VZV reactivation,
systematic studies were rare. Some retrospec-
tive studies suggested that most CNS compli-
cations of VZV reactivation had a good outcome
but sequelae were also reported in a few cases.
Meanwhile, other studies also had different re-
sults that a considerable percentage of patients
left with persistent (more than 10 years) neuro-
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logical sequelae [9-12]. In this study, we retro-
spectively analyzed the clinical presentations,
workups, treatment, and outcomes of a rela-
tively large volume of patients with meningitis
and meningoencephalitis caused by reactiva-
tion of VZV in recent 2.5 years, aiming to pro-
vide a reference for clinicians in the diagnosis
and treatment of VZV meningitis and men-
ingoencephalitis.

Materials and methods

This is a retrospective clinical-epidemiological
descriptive study that included all admitted pa-
tients diagnosed with meningitis or meningoen-
cephalitis caused by VZV reactivation in our
hospital from August 2018 to December 2020.
We followed the criterion of European consen-
sus-based guideline on the management of the
herpes zoster to include patients with VZV men-
ingitis and meningoencephalitis [13]. Patients
who were older than 14 years were diagnosed
of VZV CNS infection based on the presence of
a herpes zoster for 4 weeks before or during
the onset of the disease, the clinical features of
a CNS infection, leukocyte count >5x108/L,
protein content >0.45 g/L, or a positive VZV
polymerase chain reaction (PCR) in the cere-
brospinal fluid (CSF).

Data collection

We collected the clinically related information
from the included patients. Medical record
(including gender, Age, affected site of herpes
zoster, course of disease, comorbid diseases,
clinical manifestation, CSF examination, cranial
CT/MRI, EEG, days passed between onset of
the herpes zoster to onset of the neurological
symptoms, days passed between onset of the
neurological symptoms to initiation of the anti-
virus treatment, days of admission, days of
intravenous antivirus treatment, etc.) were all
collected. Based on the treatment outcome,
patients were classified into three subgroups.
Patients who were free of complaints were clas-
sified into the good prognosis group. Patients
with any symptom of pain or cranial nerve in-
volvement were classified into the fair progno-
sis group. Patients who suffered from cogni-
tive impairment, disturbance of consciousness,
multiple cranial nerve involvement or even
death were classified into the poor prognosis
group. We assessed the outcomes of patients
on the day of discharge.
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Statistical analysis

SPSS 20.0 software was used for statistical
analysis. Kolmogorov-Smirnov was used to test
normality. Measurement data with normality
distribution were shown as mean * standard
deviation (X+SD). The t test was used to com-
pare data between two groups. The data of
abnormal distribution was described by median
[M(Q1-Q3)]. Mann-Whitney U test was used to
compare these data between two groups. For
data that were expressed by frequency and per-
centage, Chi or Fisher test was used to com-
pare between two groups. Multivariate logistic
regression analysis was used to analyze those
factors with statistically significant differences
in univariate analysis. P<0.05 was considered
statistically significant.

Ethical consideration

The study was approved by the research ethics
committee of our hospital (Number: 2021-
KAO13). Due to the retrospective nature of data
collection and analysis, a waiver to get an
informed consent was granted.

Results
Patients characteristics

59 patients met the criteria for clinical diagno-
sis of VZV meningitis and 15 patients met the
criteria of VZV meningoencephalitis. Patients
with VZV meningitis and VZV meningoencepha-
litis had a median age of 56.9+13.8 years
(range 26-87 years) and 66.1+8.5 years (range
48-81 years) respectively. Patients with menin-
gitis had a younger median age than those with
meningoencephalitis (P=0.01) (Table 1).

In VZV meningitis group, 40.7% patients were
female and 59.3% were male. In VZV meningo-
encephalitis group, 40% were females and 60%
males. There was no significant difference in
gender between the two groups (P>0.05). There
was no significant difference in comorbidity
between the two groups either (P>0.05) (Table
1).

Seasonal distribution and herpes zoster site of
cases

The seasonal case distribution of VZV meningi-
tis onset was 15 in spring, 8 in summer, 12 in
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Table 1. Baseline characteristics at admission in patients with VZV meningitis or meningoencephalitis

varicella zoster virus meningitis ~ varicella zoster virus meningoencephalitis

(n=59) (n=15)

Age (mean £ SD) (years) 56.9+13.8 66.1+8.5*
Gender

Male (numbers, %) 35 (59.3%) 9 (60.0%)

Female (numbers, %) 24 (40.7%) 6 (40.0%)
Season of onset (cases, %)

Spring 15 (25.4%) 4 (26.7%)

Summer 8 (13.6%) 5 (33.3%)

Autumn 12 (20.3%) 4 (26.7%)

Winter 24 (40.7%) 2 (13.3%)*

Comorbidity (cases)
Coronary heart disease
COPD
Hypertension
Immune diseases
Use of immune drugs
Stroke
Diabetes
Chronic kidney disease
Chronic liver disease
Tumor

Herpes zoster site (humbers)
Head and face
neck
Chest and back
waist
limb

Clinical presentations (cases)
Headache
Fever
Cranial nerve involvement
Meningeal irritation
Acute cognitive changes
Nausea and vomiting
Vertigo
Tinnitus
RHS
Seizure

N O

W NN OO MO

45 (76.3%)
7 (11.9%)

12 (20.3%)
2 (3.4%)
3(5.1%)

34 (57.6%)
35 (59.3%)
11 (18.6%)
9 (15.3%)
0
5 (8.5%)
7 (11.9%)
6 (10.2%)
8 (13.6%)
0

P A RPN WOWNMNDNNNDDN

10 (66.7%)
0
3 (20%)
2 (13.3%)
3 (20%)

9 (60%)
11 (73.3%)
2 (13.3%)

3 (20%)
5 (33.3%)

3 (20%)
2 (13.3%)

1 (6.7%)

3 (20%)

1 (6.7%)

Compared with varicella zoster virus meningitis group. *P<0.05.

autumn, and 24 in winter. In VZV meningoen-
cephalitis group, 4 patients were admitted in
spring, 5 in summer, 4 in autumn, and 2 in win-
ter. Compared to VZV meningoencephalitis
group, VZV meningitis were more likely to devel-
op in winter (40.7% vs 13.3%, P<0.05) (Table
1).
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In terms of herpes zoster sites, 45 cases
(76.3%) were found in the head and face, 12
cases (20.3%) in the chest and back, 7 cases
(11.9%) in the neck, 2 cases (3.4%) in the waist,
and 3 cases (5.1%) in the limbs in the VZV men-
ingitis group. In the VZV meningoencephalitis
group, herpes zoster was mainly distributed in
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Table 2. Cerebrospinal fluid analysis, treatment and outcome in patients with VZV meningitis or me-

ningoencephalitis

Varicella zoster Varicella zoster virus
virus meningitis meningoencephalitis P value

(n=59) (n=15)
Cerebrospinal fluid analysis
Leukocyte count (x108/L) 13 (3-87) 6.5 (2-27) 0.33
Protein (mg/ml) 70.56+36.42 74.52+32.74 0.36
CSF chlorine (mmol/L) 123.6+4.2 123.1+£7.09 0.37
LDH (U/L) 24.78+9.28 27.29+11.11 0.19
CSF glucose (mmol/L) 3.68+0.79 4.21+0.94 0.02
ADA (U/L) 3.30+5.42 2.71+1.87 0.35
Serum analysis
18G (g/L) 11.53+2.16 10.96+3.19 0.45
IgA (g/L) 2.26+0.79 2.26+0.93 0.98
Days passed between onset of the herpes zoster to onset of 3(1-6) 3(1-9) 0.16
neurological symptoms [median (Q1-Q3)]
Days passed between onset of the neurological symptoms to 2 (1-4) 4 (1-5) 0.03
initiation of the antivirus treatment [median (Q1-Q3)]
Days of admission 17.1+3.9 20.2+8.6 0.04
Days of intravenous antivirus treatment 14.9+3.4 16.7+4.8 0.09
Outcome at discharge
good 51 7 0.00
fair 8 4 0.22
poor 0 4

the head and face in 10 cases (66.7%), fol-
lowed by chest back in 3 cases (20%), waist in
2 cases (13.3%), and limbs in 3 cases (20%).
There was no significant difference in the site
of herpes zoster between the two groups
(P>0.05) (Table 1.

Clinical presentations

The clinical symptomatology in 59 meningitis
and 15 meningoencephalitis cases were sum-
marized in Table 1. At admission, fever (35/59,
59.3%), headache (34/59, 57.6%), cranial ner-
ve involvement (11/59, 18.6%), meningeal irri-
tation (9/59, 15.3%), and Ramsay-Hunt syn-
drome (RHS) (8/59, 13.6%) were the five most
common symptoms of VZV meningitis. How-
ever, fever (11/15, 73.5%), headache (9/15,
60%), acute cognitive changes (5/15, 33.3%),
meningeal irritation (3/15, 20%), and RHS
(3/15, 20%) were the most common symptoms
of VZV meningoencephalitis. No obvious clini-
cal presentations preponderance was found
between the two groups (P>0.05).

CSF finding

There was no significant difference in the leuko-
cyte count, protein content, chloride concentra-
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tion, LDL, and ADA between the two groups.
However, the glucose level was observed to be
lower in VZV meningitis group than that in
VZV meningoencephalitis group (3.68+0.79 vs
4.21+0.94, P=0.02), although the CSF glucose
level of the two groups was normal (normal:
2.5-4.5 mmol/L) (Table 2). Further analysis of
blood glucose levels found no significant differ-
ence between two groups (P>0.05).

The VZV DNA in CSF was detected in 6 out of
20 patients tested using PCR (6/20, 30%). All
20 patients with PCR tests were additionally
tested and found negative in enteroviruses,
herpes simplex virus (I+ll), cytomegalovirus,
Epstein-Barr virus, and Japanese encephalitis
virus (JEV-RNA).

Cranial CT/MRI imaging and EEGs findings

Cranial CT/MRI was performed in all patients.
Forty-three out of 59 patients with VZV menin-
gitis (12 cases with contrast) and 14 out of 15
patients with VZV meningoencephalitis (7
cases with contrast) received cranial MRI ex-
amination on the day of the admission or within
4 days of the admission. Sixteen of 59 patients
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Table 3. Univariate analysis of various factors and outcome of VZV meningitis/meningoencephalitis

at discharge

variable /X P
value value
Age 790 0.02
Gender 10.04 0.01
Days passed between onset of the herpes zoster to onset of the neurological symptoms 0.42 0.81
Days passed between onset of the neurological symptoms to initation of the antivirus treatment 11.00 0.00
Days of intravenous antivirus treatment 0.46 0.80
Days of admission 0.89 0.64
CSF Leukocyte count 2.09 0.35
CSF glucose 0.56 0.76
CSF chlorine 224 0.33
CSF ADA 161 0.45
CSF Protein 351 047
CSF LDH 0.79 0.68

with VZV meningitis and 1 out of 15 patients
with VZV meningoencephalitis received cranial
CT examination and no obvious abnormal signs
were found in these patients. Three cases of
VZV meningoencephalitis were found with ab-
normal cranial MRI: 1 case showed new infarc-
tion in right lateral ventricle and brainstem, 1
patient presented with acute lacunar infarction
in the right occipital lobe, and 1 patient was
detected ischemic changes in the left temporal
occipital parietal junction for possible lacunar
infarction but no abnormality was found using
enhanced cranial MRI. The third patient still
had obvious headache one month after dis-
charge and re-examination with enhanced cra-
nial MRI showed obvious meningeal enhance-
ment.

During hospitalization, 13 patients completed
one or two EEG examinations and 2 patients
were found to have transient diffuse electro-
encephalographic abnormalities (including 1
patient presenting with seizures). However, no
EEG abnormality was found in patients after
discharge.

Treatments

All patients received intravenous antiviral ther-
apy and 27/74 (36.5%) patients were treated
with intravenous corticosteroid for 3-5 days
(methylprednisolone 40-80 mg/d). The average
course of antiviral treatment was 14.9+3.4
days in VZV meningitis group and 16.7+
4.8 days (P=0.09) in VZV meningoencephalitis

495

group. The average admission days in meningi-
tis group was 17.1+3.9 days, which was signifi-
cantly shorter than that of meningoencephalitis
group (20.2+8.6 days) (P=0.04) (Table 2).

Outcome

The days between onset of the neurological
symptoms to antivirus initiation was 4 (1-5)
days in VZV meningoencephalitis group which
was significantly longer than that of meningitis
group [2 (1-4) days] (P=0.03). However, there
was no statistical difference in the days passed
between onset of the herpes zoster to onset
of neurological symptoms between the two
groups: 3 (1-6) days vs 3 (1-9) days, P=0.16
(Table 2).

At discharge, 51 patients (86.4%) in VZV menin-
gitis group had good prognosis and 8 patients
(13.6%) had fair prognosis with cranial ner-
ve involvement. In VZV meningoencephalitis
group, 7 patients (46.7%) had good, 4 patients
(26.7%) had fair, and 4 patients (26.7%) had
poor prognosis. Compared to VZV meningoen-
cephalitis, VZV meningitis patients have a bet-
ter prognosis at the time of discharge (P=0.00)
(Table 2).

In univariate analysis, age, gender, and the
days passed between onset of the neurologi-
cal symptoms to initiation of the antivirus tre-
atment were correlated with the outcome of
patients with VZV meningitis/meningoenceph-
alitis at discharge (P<0.05, Table 3); Other fac-
tors including days of admission, days of intra-
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Table 4. Multivariate logistic regression analysis of the outcomes at discharge and various factors in

patients with VZV meningitis/meningoencephalitis

Variable

Bvalue SEvalue Wald OR value 95% ClI P value

Age
Gender (Male)

Days passed between onset of the neurological
symptoms to initiation of the antivirus treatment

0.03 1.02 1.03 0.98-1.08 0.31
1.10 5.15 1222 1.41-106.04 0.02
0.18 278 134 1.05-1.89 0.03

-~ Sensitivity%

— lIdentity%
1001
80+
60+
404
20-
0 T T L] T 1
0 20 40 60 80 100

100% - Specificity%

Figure 1. The area under curve of the days passed
between onset of the neurological symptoms to initi-
ation of the antivirus treatment could predict the out-
come of VZV meningitis/meningoencephalitis at dis-
charge. The cut-off value was 1.5 days, AUC=0.7785,
with sensitivity and specificity of 78.4% and 68.9%,
respectively.

venous antivirus treatment, days passed bet-
ween onset of the herpes zoster to onset of the
neurological symptoms, and CSF test results
did not show any correlation with the patient’s
outcome at discharge (P>0.05, Table 3).

The outcomes of patients at discharge were
used as the dependent variable, and the age,
gender and the days passed between onset of
the neurological symptoms to initiation of the
antivirus treatment were used as independent
variables to perform a multivariate logistic re-
gression analysis. The results showed that gen-
der (male) and the days passed between onset
of the neurological symptoms to initiation of the
antivirus treatment were independent risk fac-
tors for the outcome of patients at discharge
(P<0.05, Table 4). The area under curve (AUC)
of the days passed between onset of the neuro-
logical symptoms to initiation of the antivirus
treatment was 0.7785 (Figure 1). The best cut-
off interval was 1.5 days, with the sensitivity
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and specificity were 78.4% and 68.9%, res-
pectively.

Discussion

In this study, we analyzed a large group of
patients with CNS involvement caused by VZV
reactivation in a tertiary hospital with a well-
known dermatology department in China and a
large volume of patient populations with VZV.
VZV is a double strand, unigue human DNA
virus with high affinity for skin, mucous mem-
brane and nerve tissue. It can be transmitted
to human being through respiratory tract, skin
and mucous membrane. The first infection usu-
ally occurs in children and causes chickenpox
which is mainly manifested as herpes zoster
distributed along the peripheral nerve, then the
virus lurks in the peripheral ganglion, cerebral
ganglion, the posterior root ganglion of spinal
cord, and autonomic ganglion along the nerve
axis [14]. Under the circumstance of fatigue,
cold, and decreased body immunity, the virus
revives to cause reinfection. The reactivated
VZV invades the ectodermal tissue and reach-
es the innervated area along the nerve axons
that cause a variety of nervous system damage
in peripheral and central nervous system. The
main manifestations are herpetic neuralgia,
cranial neuropathy, meningitis, meningoence-
phalitis, encephalitis, and even myelopathy and
cerebrovascular disease. Among them, menin-
gitis and meningoencephalitis are the most
common complications of VZV CNS infection.
The detection of VZV DNA and/or anti-VZV anti-
body in CSF was an important criteria for the
diagnosis of central VZV infection. In our study,
VZV DNA was tested positive in CSF of 30% (6
of 20) of the patients. Before the diagnosis
of VZV infection, other CSF inflammation and
infection, such as immune-mediated nonspe-
cific inflammation, tuberculosis, and fungal in-
fection were ruled out. The number of leuko-
cyte count in CSF increased significantly, espe-
cially when herpes zoster appeared 4 weeks
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before or during the onset of the disease.
Therefore, the diagnosis of VZV CNS infection
in these patients was established. Thus, we
believe it is suitable to ascertain the actual pre-
sentation of VZV meningitis/meningoencepha-
litis in clinical settings.

In this study, we found that 62.2% of the VZV
meningitis/meningoencephalitis patients had
fever, 56.8% of the patients had headache,
and 17.6% of the patients had cranial nerve
involvement. In addition, meningeal irritation
and cognitive changes were common symp-
toms. Our study further confirmed the diver-
sity and variability of neurological symptoms
of VZV central infection, which is easy to be
ignored and misdiagnosed in the early stage
and leads to serious or even life-threatening
complications. Especially for patients with zos-
ter sine herpete VZV central infection, the diag-
nosis is more difficult for clinicians. Previous
reports suggested that the probability of cen-
tral infection for segmental herpes zoster was
low and lumbar puncture was not necessary
[15]. However, our study found that active CSF
examination was useful for early diagnosis and
effective treatment as well as prevention from
further complications when the patients with
herpes zoster had clinical manifestations such
as fever, headache, meningeal irritation, cranial
nerve involvement and even cognitive changes.
No other obvious abnormalities were observ-
ed with the cranial MRl and EEG, which fur-
ther suggests the importance of early CSF
examination.

VZV is characterized by short replication cycle,
rapid intracellular diffusion and long-term incu-
bation in ganglion. VZV only infects humans
and most animal derived neuronal models can-
not be used for study [16, 17]. So far, the exact
mechanism of CNS complications caused by
VZV reactivation remains unclear. Previous stu-
dies speculated that the following factors may
be involved in the process of CNS complica-
tions following VZV reactivation. First, the re-
activated VZV hidden in the ganglion spreads to
adventitia of artery wall to thicken the intima of
the blood vessels and cause micro-infarction of
small blood vessels, which leads to ischemia
and demyelination [18]. Second, re-activated
VZV directly invades the central nervous sys-
tem. Third, re-activated VZV directly destroys
the elastic membrane of blood vessels, result-
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ing in the lack of smooth muscle cells which
cause aneurysms and bleeding [18]. Fourth, re-
activated VZV can induce the aggregation of
inflammatory cells (such as CD4+ and CD8+ T
cells, CD68 macrophages, etc.) and produce
corresponding neurological symptoms [19].
Lastly, the hematogenous invasion of VZV may
also play a role in CNS infections. Latest stud-
ies supported that VZV CNS infection was ca-
used by vasculitis [20-22]. In a group of 15
patients with VZV meningoencephalitis, 3 ca-
ses were found to have acute vascular disease
(ischemic stroke), which was consistent with
early studies that central infection was closely
related to cerebral vascular disease.

The cellular immunity of patients is gradually
decreased with the increase in age. It is report-
ed that older patients had more chance of get-
ting herpes zoster [5, 23], with more serious
damage [24]. Therefore, VZV meningoencepha-
litis damages meninges and brain parenchyma
that results in a worse outcome. However, VZV
meningitis in younger patients may only dam-
age the meninges, which is similar to result of
previous studies that patients with VZV menin-
gitis were younger with a better prognosis [7, 9,
10, 25]. Compared with VZV meningoencepha-
litis, the CSF glucose content of VZV meningitis
is lower. However, there is no significant differ-
ence in blood glucose content between the two
groups, indicating that the lower CSF glucose
content of VZV meningitis is not caused by the
difference in blood glucose level. It may be
related to the higher number of leukocytes in
CSF of VZV meningitis (13x10%/L VS 6.5x108/L)
(although there was no significant difference
between two groups), which possibly made the
fermentation speed of glucose too fast and
then lead to the lower glucose content in CSF.

According to previous reports, there was a
debate about whether the incidence of herpes
zoster is seasonal [26-29]. In our study, we
found that VZV meningitis are more likely to
occur in winter, which is different from previous
reports that VZV CNS infection has nothing to
do with season [30]. However, future epidemio-
logical studies are necessary to confirm wheth-
er the difference is caused by the number of
patients we included or due to a short follow-
up time.

Previous studies have categorized prevalent
VZV strains around the world into different gen-
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otypes or genetic branches. The VZV genotype
that prevails in China is mainly clade 2, but
other different types of clades also exist in
some areas [31-33]. It is of high clinical value to
explore the relationship between VZV geno-
types and clinical manifestations as well as the
pathogenesis of VZV CNS infection. In some
clinical studies, single nucleotide polymorph-
ism analysis was used to detect different VZV
strains of VZV meningitis/encephalitis patients
[34, 35]. It is unclear whether there are differ-
ences in the pathogenesis between VZV menin-
gitis and meningoencephalitis, and whether th-
ere are special genotypes of VZV strains. The
mechanism of CNS infection caused by VZV
reactivation is worthy of further exploration.
Clarifying its pathogenesis will be conducive to
an early prevention and treatment of VZV CNS
infection.

In this study, 74 patients with VZV meningitis/
meningoencephalitis had a good prognosis at
discharge. The sequelae rate was 5.4% (4/74),
which was significantly lower than 50% report-
ed by Persson et al. [10]. This may benefit from
a longer course of intravenous antiviral treat-
ments in our cohort. Other possibilities are that
we screened CNS infection when herpes zoster
patients had neurological symptoms and we
used antiviral drugs intravenously in the early
stage of the disease as well as corticosteroids
in some patients. Antiviral drugs can inhibit the
synthesis and replication of viral DNA and cor-
ticosteroids can eliminate neuroedema and
reduce denervation. Our study also found that
the days passed between onset of the neuro-
logical symptoms to initiation of the antiviral
treatment were significantly correlated with
the outcome at discharge. Similar to previous
reports by Arruti et al. [7], a longer delay in anti-
viral treatment led to a worse outcome. We also
found that the best cut-off value was 1.5 days.
Therefore, early use of intravenous antiviral
drugs is very important for patients with VZV
meningitis/meningoencephalitis. In addition,
we found male patients had a worse prognosis
compared to females. A future study is worth
exploring if hormone levels cause the differ-
ence in prognosis.

The present study has several limitations. First,
data were evaluated retrospectively in single
center. The clinical descriptions and available
information may be lack of uniformity. Second,
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CSF VZV DNA with PCR or intrathecal antibody
examinations were not routinely performed for
many patients, as only 20 patients (less than
one third of patients) were tested for PCR in the
present study. Third, there was no follow-up
investigation of the patients in this study.

In conclusion, we enrolled a relatively large
number of VZV meningitis/meningoencephali-
tis patients over a period of 2.5 years for the
analysis. The clinical manifestations of menin-
gitis/meningoencephalitis caused by VZV reac-
tivation are various, and the clinical symptoms
and imaging manifestations are not specific.
Early CSF examination is very important. The
outcome was worse in male patients and those
who received antiviral treatment longer than
1.5 days after onset of the neurological symp-
toms. Early intravenous antiviral treatment
for VZV meningitis/meningoencephalitis has a
good outcome. Further study with a prospec-
tive design is necessary.
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