The

Laryngology
& Otology

cambridge.org/jlo

Journal of

Main Article

Dr R Freire de Castro takes responsibility for
the integrity of the content of the paper

Cite this article: Freire de Castro R, Crema D,
Neiva FC, Pinto RASR, Suzuki FA. Prevalence of
herpes zoster virus reactivation in patients
diagnosed with Bell’s palsy. J Laryngol Otol
2022;136:975-978. https://doi.org/10.1017/
S0022215121004631

Accepted: 9 September 2021
First published online: 12 January 2022

Key words:

Varicella Zoster Virus Infection;

Zoster Sine Herpete; Chickenpox; Bell Palsy;
Herpes Zoster

Author for correspondence:

Dr Rafael Freire de Castro, Departamento de
Otorrinolaringologia e Cirurgia Cérvico-Facial,
Instituto de Assisténcia Médica ao Servidor
Publico Estadual, Avenida Ibirapuera 981,
Vila Clementino, Sdo Paulo, SP - 04029-000,
Brasil

E-mail: rafaelfreire.uftm@gmail.com

© The Author(s), 2022. Published by
Cambridge University Press on behalf of
J.L.O. (1984) LIMITED

Prevalence of herpes zoster virus reactivation
in patients diagnosed with Bell’s palsy

R Freire de Castro! (&), D CremaZ, F C Neival, R A S R Pinto® and F A Suzukil

Departments of *Otorhinolaryngology and Cervico-Facial Surgery, Sdo Paulo, Brazil, *Clinical Analysis -
Immunology Laboratory, Sao Paulo, Brazil and 3Clinical Neurology, Instituto de Assisténcia Médica ao Servidor
Publico Estadual, Sdo Paulo, Brazil

Abstract

Objective. Herpes zoster virus can cause inflammatory neuropathy of the facial nerve.
However, studies evaluating the prevalence of this agent in peripheral facial palsy are hetero-
geneous regarding sample group selection, laboratory analysis method and variables studied.
In addition, there are a lack of epidemiological data in the Brazilian population on this sero-
logical phenomenon in peripheral facial palsy. This study estimated herpes zoster reactivation
prevalence in serological samples through chemiluminescence immunoassay for quantitative
determination of specific antibodies directed against the virus.

Methods. This cross-sectional study sought to determine the prevalence of viral reactivation
by herpes zoster in subjects with idiopathic peripheral facial palsy through analysis of sero-
logical samples over a year.

Results. Forty-seven patients (32 females and 15 males) participated. Severe paralysis was
more common in older patients (p =0.017). Facial pain (p=0.02) and vertigo (p=0.001)
were related to a worse evolution of facial palsy. The rate of serological reactivation of the
virus was 12.76 per cent.

Conclusion. The rate of serological reactivation of herpes virus in idiopathic peripheral facial
palsy in our population is similar to foreign literature data, suggesting similar aetiological
mechanisms in the genesis of this morbidity.

Introduction

Peripheral facial palsy is an entity still widely studied, both for the great functional impact
of its sequelae on the quality of life of the individuals in whom it manifests itself, and for
the differences that we find in the scientific literature with regard to fundamental clinical
aspects of the disease, such as aetiology, treatment and prognosis.

Among the aetiological models proposed to explain the disease, infectious, inflamma-
tory, genetic, immunological, vascular and neoplastic causes stand out."” However, in up
to 75 per cent of cases of peripheral palsy, this morbidity is said to be idiopathic,’ and it is
then called Bell’s palsy. A Cochrane review estimates that its incidence is around 20-32.7
cases per 100 000 inhabitants per year.!

McCormick, in 1972, postulated that the varicella-zoster virus (also known as herpes
virus type 3 or herpes zoster) could be latent in the geniculate ganglion of the VIIth cra-
nial nerve and that its reactivation could trigger inflammatory neuropathy.* Since then,
increased evidence has been found correlating the presence of the herpes virus with
the disease. When this agent is related to a condition of Bell’s palsy (that is, a condition
of paralysis without classic clinical manifestations such as herpetiform rash) and labora-
tory evidence of viral reactivation, we define it as zoster sine herpete.’

The primary importance of establishing a cause for Bell’s palsy is to define therapeutic
approaches. Although there are conflicting data on the benefits of antivirals in patients
with Bell’s palsy,">°® many clinical services adopt this therapy based on studies that
have demonstrated the reactivation of viruses in the Herpesviridae family using polymer-
ase chain reaction analysis of neural and salivary fluids, serology and autopsies, among
other methods, to point out this relationship.">*!°

As demonstrated by Santos et al, in a study that analysed the positivity of
varicella-zoster virus through salivary polymerase chain reaction in patients seen at a ter-
tiary hospital in the city of Sdo Paulo, the influence of several infectious agents on the
pathogenesis of peripheral facial palsy (including varicella-zoster virus) varies according
to population, geographical and cultural aspects of the target population of the study."
Therefore, this work starts from the premise that new assessments of prevalence of reacti-
vation of varicella-zoster virus are essential to establish an epidemiological profile for the
environment in which we work.

It has been noted, after reading and reviewing the published articles in this field, that
the studies have great heterogeneity with regard to the selection of the sample group, the
method of laboratory analysis (concerning both the technique used to demonstrate the
reactivation of the varicella-zoster virus and the interpretation of results) and the variables
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studied, among other factors. The titration of antibodies
against the virus, for example, on many occasions becomes
biased by: the scarcity of information regarding the measure-
ment method used, the lack of evolutionary analysis (in
more than one stage of the disease) of serology, and the not
yet detailed aspects of immunoglobulin G (IgG) and immuno-
globulin M (IgM) titrations."' "

Furuta et al, in 2000, demonstrated the presence of
co-infection of herpes simplex virus type 1 and varicella-zoster
virus by evidence of serological reactivation (enzyme-linked
immunosorbent assay) of these two agents in 31 per cent of
their sample.” This was also demonstrated by Kawaguchi
et al., in 2007, by the analysis of salivary polymerase chain
reaction in 4 per cent of cases.’

Our review highlights that the data regarding the prevalence
of varicella-zoster virus in cases of idiopathic peripheral facial
palsy are very variable, with rates ranging from 0 to 56.5 per
cent; these rates vary according to the region studied and the
method of analysis employed. Because of the heterogeneity of
the analyses and the scarcity of this type of study in Brazil, it
was necessary to reproduce this research in our population.

Materials and methods

Data were collected from research subjects diagnosed with
Bell’s palsy over a period of one year in the city of Sao
Paulo. For the inclusion of research subjects in this work,
the following eligibility criteria were considered: (1) indivi-
duals with acute peripheral facial paralysis with less than 7
days of evolution; (2) absence of another causal factor that
could justify the paralysis; (3) individuals who had not
received a chickenpox vaccination; (4) individuals who under-
went out-patient follow up for at least 180 days; (5) and indi-
viduals who underwent blood collection for serological
analysis (two samples).

The project was submitted to and approved by the ethics com-
mittee (approval number 2.216.123; Certificate of Presentation
of Ethical Appreciation number 67794917.7.0000.5463). There
were 59 cases of Bell’s palsy during this period. However, only
47 patients were included in the study, because 12 individuals
did not meet criteria 4 and/or 5.

The patients eligible for the research completed a question-
naire that assessed the following: age, sex, clinical history,
physical examination findings, co-morbidities and the degree
of facial paralysis according to the House-Brackmann
scale,"* both at the time of diagnosis and 180 days after the
onset of the condition. In addition, a serological sample was
collected from each participant at two stages: the first sample
was collected in the first 10 days of the disease, and the second
sample was acquired 2 to 3 weeks after the onset of symptoms,
with at least 7 days between collections.”**!*

All patients underwent the same therapeutic protocol in our
institution; this consists of oral corticosteroid therapy (prednis-
one 1-2 mg/kg/day or 60 mg/day for 7 days with gradual reduc-
tion every 3 days), an antiviral (acyclovir 1 g/day for 10 days),
and eye care, in addition to facial physiotherapy when necessary.

The blood samples were subjected to immunoassay by chemi-
luminescence for the quantitative determination of specific anti-
bodies of classes IgG and IgM directed against varicella-zoster
virus.

According to the product leaflet, the Liaison® varicella-zoster
virus IgM test kit has 100 per cent diagnostic specificity (95 per
cent confidence interval (CI)=98.51-100 per cent) and 81.25
per cent sensitivity (95 per cent CI=63.57-92.80 per cent).
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For the IgG kit, the diagnostic specificity is 97.14 per cent (95
per cent CI=90.05-99.65 per cent) and the sensitivity is 100
per cent (95 per cent CI=98.85-100 per cent).'® Furthermore,
according to the manufacturer, regarding possible cross-
reactivity, the method has already been tested for several agents,
such as Borrelia burgdorferi, rubeola virus, Epstein-Barr virus,
measles virus, parvovirus B19, cytomegalovirus, herpes simplex
virus types 1 and 2, Toxoplasma gondii, mumps virus and
rheumatoid factor, among others. All these potentially interfer-
ing cross-reactivities have been eliminated.'®

Specific reagents from the Liaison Control varicella-zoster
virus IgG and IgM kit were used to perform the negative con-
trol of the samples.

Viral serological reactivation was considered present when
at least one of the samples presented IgM above the reference
value or when there was a greater than two-fold increase in the
IgG titre between the two collections.®™'”

After gathering all data, SigmaPlot® version 12.0 statistical
analysis software was used. For all variables, a non-parametric
distribution was demonstrated according to the Shapiro-Wilk
normality analysis method, which led us to adopt the chi-
square test for nominal categorical variables; Kruskal-Wallis
analysis of variance (analysis of variance on ranks) was used
to analyse multiple groups with numerical data, with the
respective Dunn post-test. A p-value of less than 0.05 was con-
sidered statistically significant.

Results

Forty-seven patients participated in the study, of whom 32
(68.09 per cent) were female and 15 (31.91 per cent) were
male. Of these, four individuals (8.51 per cent) had a previous
history of peripheral facial palsy. The average age of the popu-
lation studied was 48.74 years (+ standard deviation of 17.71
years). Regarding co-morbidities, 42.55 per cent of the patients
were hypertensive and 34.04 per cent were diabetic. In add-
ition, the associated symptoms (and their respective incidence
rates) were: hyperlacrimation (48.93 per cent), otalgia (46.8 per
cent), facial pain (23.4 per cent), xerophthalmia (21.27 per
cent), vertigo (14.89 per cent), dysgeusia (12.76 per cent), tin-
nitus (12.76 per cent) and hyperacusis (4.42 per cent).

We found that the groups of patients stratified according to
the degree of facial paralysis differed in age group, with the most
severe paralysis being more common in older patients (p=
0.017). There was no significant relationship between the degree
of paralysis at the time of diagnosis and the other variables stud-
ied (presence of co-morbidities, sex and associated symptoms).

When we analysed the relation between the degree of par-
alysis after 180 days and associated symptoms, we found that
facial pain (p=0.02) and vertigo (p=0.001) were related to
a worse evolution of peripheral facial palsy in our sample.

The rate of serological reactivation of varicella-zoster virus in
patients with Bell’s palsy was 12.76 per cent. Of all the patients
who were positive on the test, five (10.63 per cent) had a signifi-
cant increase in the titre of IgG antibodies between the two
samples (at least a two-fold increase between the two collec-
tions), and only one individual (2.12 per cent) showed both
an increase in IgG levels and the presence of high IgM titres.

In addition, a positive correlation was found between
varicella-zoster virus viral reactivation and the presence of ver-
tigo (p =0.009). There was no significant association between
serological reactivation and the other variables studied, such as
the severity of facial palsy, sex, presence of co-morbidities and
other symptoms.
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Discussion

In agreement with data in the literature,"'®" a greater inci-

dence of the disease was found in women (in the proportion
of 2.13:1), with a peak incidence around the fourth and fifth
decades of life. Regarding the age range of our patients, we
found a positive correlation between the severity of facial par-
alysis on the House-Brackmann scale and ageing. This associ-
ation may suggest that older age is a risk factor for more severe
peripheral facial palsy. An Italian study conducted by Monini
et al., which evaluated 381 patients with Bell’s palsy, found that
with each passing year the risk of facial paralysis grows at a lin-
ear rate of 2 per cent (95 per cent CI = 1-3; p <0.05);° there-
fore, ageing can be considered an important factor in the
clinical course of peripheral facial palsy.

Studies evaluating herpes zoster virus prevalence in peripheral facial
palsy are highly heterogeneous regarding samples, methods and variables
studied

In this study, facial pain (p=0.02) and vertigo (p=0.001) were related to
worse evolution of peripheral facial palsy

The serological reactivation rate of varicella-zoster virus in Bell’s palsy
patients was 12.76 per cent

There was a positive correlation between varicella-zoster virus viral
reactivation and the presence of vertigo (p =0.009)

The main papers dealing with varicella-zoster virus reacti-
vation rates by laboratory analysis are from outside Brazil,
and these estimate that zoster sine herpete represents 0-56.5
per cent of Bell’s palsy cases. The main Brazilian study carried
out in the area - a study also conducted in Sao Paulo - that
evaluated 120 patients with Bell’s palsy through salivary poly-
merase chain reaction, showed the presence of the virus in
only 1.7 per cent of cases.'’ This finding was justified by the
demographic differences between the different populations
studied. However, our study demonstrated the presence of
varicella-zoster virus in 12.76 per cent of cases, an index that
is close to that of most foreign literature publications. For
example, Kawaguchi et al., in Japan, carried out a multicentre
analysis with 150 patients, and concluded that zoster sine her-
pete corresponded to 12 per cent of Bell’s palsy cases.® This
information leads us to believe that the prevalence of viral
reactivation by varicella-zoster virus in our country has a dis-
tribution similar to that found in other countries.

In our series, patients who had facial pain and vertigo had a
worse outcome from the point of view of facial rehabilitation,
compared with the patients who did not present these symp-
toms at the time of diagnosis. Interestingly, our work also
demonstrated a positive correlation between the presence of
vertigo and viral serological reactivation, which could suggest
that patients with zoster sine herpete could have a more severe
inflammatory process in the course of the VIIth cranial nerve
involvement. As seen in the literature, the involvement of
autonomical sensory and motor fibres of the VIIth cranial
nerve can cause symptoms other than isolated facial paralysis.”
Symptoms such as facial pain are already associated with a
worse prognosis.'” In addition, in the last decades, a correl-
ation has also been reported between dysgeusia and hyperacu-
sis and cases of peripheral facial palsy with less functional
motor recovery.” In these studies, signs of infection by viruses
of the Herpesviridae family were also found.’

The findings that point to inflammatory neuropathy of the
VIIth cranial nerve during a varicella-zoster virus reactivation
in patients with Bell's palsy are increasingly evi-
dent.>®>1%121317 The importance of prevalence studies in
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this area, as proposed in this study, lies in the fact that the clin-
ical management of patients with peripheral facial palsy is still
controversial in the literature.”>**?' The main aspect under
discussion is the benefit of using antivirals, such as acyclovir
and valacyclovir. Although it was not the objective of our
work to demonstrate the efficacy of this type of medication,
laboratory evidence of varicella-zoster virus viral reactivation,
as presented in this document, strengthens the need for clinical
trials, to guide treatment for this morbidity.

Conclusion

Our study showed a greater distribution of Bell’s palsy in
women and it identified age as a risk factor for more severe
peripheral facial palsy. In addition, we found that, in our
population, patients presenting with facial pain and dizziness
may have a worse functional outcome concerning facial par-
alysis. The serological reactivation of varicella-zoster virus in
patients with idiopathic peripheral facial palsy was 12.76 per
cent, similar to the data found in foreign literature; this sug-
gests that the aetiological mechanisms in the genesis of this
morbidity are similar across different countries.
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