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Myths and Misconceptions: Varicella-Zoster Virus
Exposure, Infection Risks, Complications,
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ABSTRACT

Varicella zoster and herpes zoster are infections caused
by the highly contagious varicella-zoster virus (VZV).
Despite widespread availability of vaccines against
VZV, as well as varicella vaccination rates >95%,
VZV remains a public health concern because of
several common myths and misconceptions. Because
of the success of routine varicella vaccination
programs, some people mistakenly believe that
varicella and herpes zoster are now no longer a
threat to public health. Another common
misconception is that shingles is less infectious than
varicella; however, clinical evidence indicates
otherwise. Several knowledge gaps exist around VZV
transmission and the availability and use of varicella
zoster immune globulin (human) for postexposure
prophylaxis against VZV. To help reduce the
incidence of severe disease in high-risk individuals
(eg, elderly people, pregnant women, unvaccinated
persons, infants, and immunocompromised children
and adults), this article addresses misbeliefs and
broadens awareness of VZV exposure, infection
risks, complications, and treatments. (Clin Ther.
2019;41:1816e1822) © 2019 Published by Elsevier
Inc.
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INTRODUCTION
Varicella zoster (ie, chickenpox) is an acute infection
caused by the varicella-zoster virus (VZV). VZV is a
member of the alphaherpesviruses, a group of
double-stranded DNA viruses that lead to human
infection and latency in dorsal root ganglia.1 Primary
varicella (PV) infection is thought to occur through
contact with respiratory secretions from a person
with active varicella or from direct contact with
1816
varicella vesicular lesions.2 Despite an observed 10-
to 21-day incubation period from infection to clinical
symptoms, the host is contagious and can spread
VZV through the respiratory route 24 to 48 hours
before initial skin eruption.3

Those infected with PV may experience prodromal
symptoms before the classic varicella vesicular rash.4

Although the primary eruption is uncomfortable, PV
can lead to major complications that cause morbidity
and mortality, including bacterial superinfections that
progress to necrotizing fasciitis, central nervous
system diseases (eg, cerebellar ataxia,
meningoencephalitis, and Guillain-Barre syndrome),
pneumonitis, and death.2 PV is more severe among
high-risk populations, such as older adolescents and
adults, pregnant women, neonates, unvaccinated and
previously unexposed persons, and individuals with
impaired cellular immunity (eg, those with leukemia).
Before the implementation of VZV vaccination
programs, 100 VZV-related deaths were reported
annually in the United States, mostly in previously
healthy children.5

As the host ages and innate immunity wanes, VZV
can reactivate from latency, causing herpes zoster
(HZ; ie, shingles). HZ differs from PV in that it is
often a localized infection and preceded by pain,
hyperesthesia, or pruritus in the location where
vesicles will soon erupt.5 New lesions occur a mean
of up to 7 days, and the infection can be spread
through multiple routes (detailed below).5 The risk of
developing HZ after PV infection increases after 50
years of age.3 More than 95% of immunocompetent
individuals 50 years and older are seropositive for
VZV and, therefore, are at risk for developing HZ (if
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not vaccinated). Reactivation can also occur in those
with impaired cellular immunity, including those with
leukemia, and those who have undergone solid organ
transplant and stem cell transplant.1 These
populations are at increased risk for disseminated
HZ and further morbidity and mortality from the
disease.5

There are tolerable and effective vaccines to prevent
varicella and HZ. The United States first licensed the
varicella vaccine (Varivax

®
, Merck & Co, Inc, North

Wales, Pennsylvania) for all healthy children 1 year
and older in 1995, and initial studies found that 1
dose provided children with 85% protection from
contracting primary disease.6 In 2006, the Centers
for Disease Control and Prevention (CDC)
recommended a second dose to children older than 4
years, which increased protection up to 95% in
postvaccine studies.5 Currently, the CDC's Advisory
Committee on Immunization Practices recommends a
2-dose vaccination series to all immunocompetent
children, starting at 1 year of age.7 Unfortunately,
immunization does not prevent disease in individuals
already exposed to VZV. There are also 2 vaccines
approved for adults 50 years and older to reduce the
risk of HZ (Zostavax

®
, Merck & Co, Inc, and

Shingrix
®
, GlaxoSmithKline Biologicals, Rockville,

Maryland). Fortunately, there are viable treatment
options for those that develop PV and HZ, those
ineligible to receive vaccines, and individuals at high
risk for complications after exposure to VZV. Passive
immunization, with anti-VZV immunoglobulin
medications, such as varicella zoster immune globulin
(VZIG) (human) (VARIZIG

®
, Saol Therapeutics,

Roswell, Georgia), can prevent PV or reduce the
severity of disease if given in a timely manner.8 The
decision to use medications such as VARIZIG
depends on multiple factors, including the type of
exposure, the risk of severe disease, and the exposed
person's own immunity to VZV.3 In individuals with
decreased T-cell immunity, passive immunization is
recommended to prevent primary disease or to
decrease severity of disease.3 VARIZIG is most
efficacious if given within 96 hours after exposure,
but it can be administered up to 10 days after
exposure.9 Acyclovir therapy has become a mainstay
in high-risk populations to prevent disease
progression and more severe complications after
disease onset.5 Although acyclovir is not
recommended for postexposure prophylaxis in
September 2019
otherwise healthy children, acyclovir reduces the risk
of reactivation in previously exposed people with
depressed T-cell function.3 Prevention of PV can also
be achieved through isolation of infected individuals.7

Despite the availability of varicella vaccines and the
fact that varicella vaccination rates are >95%,
infection with VZV varicella and HZ remains a
public health concern. There are several common
myths and misconceptions that serve to undermine
the most effective VZV prevention measures from
being used. This article addresses those misbeliefs and
broadens awareness of VZV exposure, infection
risks, complications, and treatments.

MYTH 1: THE RISK OF EXPOSURE TO
VARICELLA OR HZ IS LOW BECAUSE OF
VACCINATION
Myth

Because of the success of widespread routine VZV
vaccination programs, some people believe that
varicella and HZ are now no longer public health
issues.

Facts
Since the implementation of the 2-dose varicella

vaccination program, the mean annual incidence of
varicella has decreased by 85%, from 25.4 per
100,000 during 2005 to 2006 to 3.9 per 100,000
during 2013 to 2014 (P < 0.001).6 However, in the
United States alone, approximately 100,000 cases of
varicella and nearly 1 million new cases of HZ still
occur each year.6e10 Furthermore, the incidence of HZ
increased by 98% during 13 years, from 1.7 per 1000
individuals in 1993 to 4.4 per 1000 in 2006
(P < 0.001).11 Nearly 1 in 3 people in the United States
will develop HZ in their lifetime,10 and the risk of
getting HZ increases with age.12 Unfortunately, 2017
data from the CDC indicate that only 40% of adults
60 years and older have received 1 of theHZ vaccines.13

Despite a high rate of >95% in 2-dose varicella
vaccination uptake, breakthrough varicella disease,
defined as VZV infection occurring >42 days after
varicella vaccination,14 still occurs.15e18 Among
children who receive 1- or 2-dose vaccine regimens,
breakthrough varicella rates range from 2.2% to
7.3%.7 Rates of breakthrough varicella are
significantly higher in North America compared with
Asia and Europe (P ¼ 0.005).16 Typically,
breakthrough varicella disease is relatively mild (ie,
1817
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shorter duration and fewer lesions), although still
contagious to susceptible individuals.14 However,
25% to 30% of breakthrough varicella has resulted
in severe disease, with complications similar to those
in unvaccinated individuals.7,19

Medical and nonmedical vaccination exemption
rates are increasing nationwide. According to the
CDC, the number of kindergartners with medical and
nonmedical exemptions from �1 required vaccine
(including varicella vaccines) increased from 2.0%
during the 2016 to 2017 school year to 2.2% in 2017
to 2018.20 An overall increase in exemptions has been
observed for the last 3 consecutive years.20,21 In a
birth cohort of approximately 3 million, this increase
translates to 6000 children per year, or an increase of
almost 20,000 exemptions during the 3 years. From
2009 to 2017, the number of nonmedical vaccination
exemptions from vaccination significantly increased in
12 of the 18 states that grant nonmedical vaccination
exemption (P < 0.05). Nonmedical vaccination
exemptions were also heterogeneously distributed
within individual states, leading to concentrated areas
of high nonmedical vaccination exemption rates in
select counties and metropolitan areas across the
country, resulting in hotspots of unvaccinated
individuals susceptible to preventable infection.22

Similarly, results from a retrospective cohort analysis
of children born between 2000 and 2009 within
Kaiser Permanente of Northern California primary
care indicated that underimmunization with varicella
vaccines and vaccine refusal clustered in
geographically similar areas.23 Data from a
caseecontrol study of children aged 12 months to 8
years found that varicella vaccine refusal significantly
increased the risk of varicella infection that required
medical care (P ¼ 0.004).24

Using data from the 2013 National Health Interview
Survey, researchers estimated that in the United States
2.7% of the population was immunosuppressed, and
the prevalence of immunosuppression may be
increasing because of new immunosuppressive
treatment indications and increased life expectancy.25

Old age and immunosuppression are risk factors for
complications attributable to varicella; therefore, as
more immunosuppressive medications become
available, the number of susceptible individuals at risk
for severe complications from infection with VZV will
likely increase.26
1818
MYTH 2: TRANSMISSION OF VZV VIA HZ
ONLY OCCURS THROUGH DIRECT CONTACT
AND TRANSMISSION VIA HZ EXPOSURE IS
LESS LIKELY THAN THROUGH VARICELLA
EXPOSURE
Myth

People commonly misbelieve one cannot contract
VZV from a person with active HZ if his/her rash is
covered. However, VZV is transmitted from person
to person via multiple routes.

Facts
VZV is highly infectious. According to the CDC, a

person infected with PV is contagious beginning 1 to
2 days before rash onset (typically 14 days after VZV
exposure) and continuing until all lesions are scabbed
(typically 5 days after rash onset). In 2012,
compelling epidemiologic data indicated that
breakthrough varicella in vaccinated children is just
as likely to occur after exposure to those with HZ as
in those with PV: nearly 10% of HZ cases (n ¼ 27
of 290 cases) versus 15% of varicella cases (n ¼ 205
of 1358) caused exposed individuals to develop
breakthrough varicella infection.27,28 Additional long-
term studies are needed to further analyze VZV
transmission rates between individuals with varicella
and individuals with zoster.

VZV is primarily transmitted via direct contact with
varicella or HZ lesions but may also be transmitted via
respiratory exposure of aerosolized virus. There are
limited data suggesting that VZV aerosolization from
HZ occurs, as indicated by studies using air samples
from rooms of patients with active varicella and
patients with active HZ infection.29,30 Multiple case
reports from acute and long-term health care facilities
have found VZV transmission from isolated patients
with HZ to health care workers or other patients or
residents without direct contact, suggesting the
possibility of aerosolized viral transmission.14,31,32

Scratching the lesions may aerosolize the VZV virus
and consequently facilitate airborne transmission.14

This finding suggests that VZV can be transmitted
from a person with HZ, even if his/her rash is
covered. Furthermore, it has been reported that
individuals with covered HZ rashes (eg, on the trunk)
have the same probability of transmission as those
with uncovered rashes (eg, on the arms or legs): the
relative risk of transmission was 1.0 (95% CI,
Volume 41 Number 9
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0.8e1.3) and 1.1 (95% CI, 0.8e1.3) when comparing
trunk rash with rash on the arms and legs.27

Nosocomial transmission of VZV among patients,
health care professionals, and visitors can be life
threatening, necessitating that isolation protocols exist
for prevention.33,34 Since the widespread
implementation of the 2-dose varicella vaccination
program, reports of nosocomial VZV transmission
have become less common in the United States.2 In
addition to transmission originating in a hospital, long-
term care settings, or other health care facilities,
household transmission of VZV is also a problem.35

Close indoor contact (ie, in the same room or sharing
airspace) by one person with an individual with
varicella or HZ increases the risk of the other person
contracting VZV, especially in high-risk populations (ie,
pregnant women, infants, and immunocompromised
people). Typically, contagiousness of breakthrough
varicella correlates with lesion number. Vaccinated
individuals with <50 lesions were found to be one-third
as contagious as unvaccinated individuals, and
vaccinated individuals with �50 lesions were found to
be just as contagious as unvaccinated individuals.35

MYTH 3: VARIZIG IS DIFFICULT TO OBTAIN
SO ANTIVIRALS AND INTRAVENOUS
IMMUNOGLOBULIN SHOULD BE USED FOR
POSTEXPOSURE PROPHYLAXIS
Myth

According to recent survey data, several knowledge
gaps exist among physicians about the availability and
use of VARIZIG for postexposure prophylaxis against
VZV.

Facts
For >50 years, a previous formulation of VZIG was

used to prevent or attenuate clinical varicella and its
complications. However, in 2006, VZIG was
discontinued and replaced by a new VZIG (human)
formulation, VARIZIG. In 2012, the US Food and
Drug Administration approved VARIZIG for
postexposure prophylaxis of VZV in high-risk
populations, including immunocompromised persons,
newborns of mothers with perinatal and postnatal
varicella, premature infants, infants 1 year and older,
adults without proven seroprotection, and pregnant
women.8 Specifically, VARIZIG is for individuals
who are exposed to PV or HZ and are unable to be
vaccinated against varicella, who lack evidence of
September 2019
seroprotection against VZV, who have a high
likelihood of VZV exposure leading to infection, and
who are at high risk for severe disease.2,9 The CDC
and American Academy of Pediatrics guidelines
recommend the use of VARIZIG ideally within 96
hours, but VARIZIG can be administered up to 10
days after VZV exposure.9,36

According to a recent survey, most patients are
prophylactically treated after VZV (varicella or HZ)
exposure with antivirals (eg, acyclovir) (Figure).
However, there is limited clinical evidence to support
the use of antivirals for varicella prophylaxis.37 In
some patients, intravenous immunoglobulin was
reportedly used as postexposure prophylaxis to VZV;
however, intravenous immunoglobulin titer levels are
variable and unreliable for prophylaxis.38 There was
confusion regarding VZIG, the first commercial
VZIG preparation available in the United States, and
VARIZIG. Most physicians surveyed were not aware
that VZIG was discontinued and replaced by
VARIZIG, and many did not know that VARIZIG
was in fact widely distributed and available or
stocked in their practice setting (Figure). The CDC
website now indicates VARIZIG is widely available
from a broad network of specialty distributors in the
United States and can be easily obtained within 24
hours for high-risk patients after VZV exposure.2

DISCUSSION
Varicella and HZ remain global public health issues in
large part because of several common myths and
misconceptions about VZV exposure risk,
transmission, and current treatment options.
Addressing these myths and misconceptions is
challenging but important, especially for high-risk
populations.

Although national varicella vaccinations rates are
high, exposure to varicella or HZ is more common
than most people realize. Increased incidence of HZ
heightens the risk of exposure for susceptible
individuals. VZV transmission occurs through direct
contact with varicella or HZ lesions and respiratory
exposure to aerosolized virus. Survey data from the
CDC indicate that medical and nonmedical
vaccination exemption rates are increasing
nationwide. Overall, nonmedical exemptions weaken
herd or community immunity, placing those who are
unable to get vaccinated for medical reasons (eg,
persons immunocompromised because of disease or
1819



Figure. Self-administered internet survey of physicians in full-time clinical practice who see or manage patients
at high risk for complications after exposure to varicella-zoster virus (VZV). (A) Physician survey
respondent stratification. (B) Likelihood of treating at-risk patients with prophylaxis after exposure to
chickenpox (primary varicella) or shingles (herpes zoster [HZ]) on a scale of 1 (low likelihood) to 7
(high likelihood). (C) Prophylaxis after VZV (varicella/chickenpox or HZ/shingles) exposure. (D)
Physician experience with varicella zoster immune globulin (VZIG) or varicella zoster immune globulin
(human) (VARIZIG) availability. (E) Physician understanding of VZIG or VARIZIG stocking in their
practice setting or hospital. SCT ¼ stem cell transplant; OB/GYN ¼ obstetrician/gynecologist.
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immunosuppressive therapy) at increased risk for
exposure and infection. In addition, vaccinated
individuals still face breakthrough disease because of
waning immunity. HZ exposure represents a
significant risk, especially in high-risk individuals,
and HZ vaccine uptake is low. With increased
prevalence of immune-related disorders and new
immunosuppressive treatment indications, the
incidence of PV after VZV exposure may increase
concomitantly.

VARIZIG is the only passive immunization product
approved for postexposure prophylaxis of VZV in
high-risk individuals without immunity.
Administration of VARIZIG is intended to reduce
varicella severity. VARIZIG is widely available and
easily obtained for high-risk patients after VZV
exposure.2 Increased awareness of the common
1820
misconceptions and facts of VZV transmission and
the appropriate form of postexposure prophylaxis
may help reduce the incidence of severe disease in
susceptible individuals.
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