Varicella is an acute infectious disease caused by varicella
zoster virus (VZV). The recurrent infection (herpes zoster,
also known as shingles) has been recognized since ancient
times. Primary varicella infection (chickenpox) was not
reliably distinguished from smallpox until the end of the

19th century. In 1875, Steiner demonstrated that chickenpox

was caused by an infectious agent by inoculating volunteers
with the vesicular fluid from a patient with acute varicella.
Clinical observations of the relationship between varicella
and herpes zoster were made in 1888 by von Bokay, when
children without evidence of varicella immunity acquired
varicella after contact with herpes zoster. VZV was isolated
from vesicular fluid of both chickenpox and zoster lesions
in cell culture by Thomas Weller in 1954. Subsequent
laboratory studies of the virus led to the development of a
live attenuated varicella vaccine in Japan in the 1970s. The
vaccine was licensed for use in the United States in March
1995. The first vaccine to reduce the risk of herpes zoster
was licensed in May 2006.

Varicella Zoster Virus

VZV is a DNA virus and is a member of the herpesvirus
group. Like other herpesviruses, VZV has the capacity to
persist in the body after the primary (first) infection as

a latent infection. VZV persists in sensory nerve ganglia.
Primary infection with VZV results in chickenpox. Herpes
zoster (shingles) is the result of reactivation of latent VZV
infection. The virus is believed to have a short survival time
in the environment.

Pathogenesis

VZV enters through the respiratory tract and conjunctiva.
The virus is believed to replicate at the site of entry in

the nasopharynx and in regional lymph nodes. A primary
viremia occurs 4 to 6 days after infection and disseminates
the virus to other organs, such as the liver, spleen, and
sensory ganglia. Further replication occurs in the viscera,
followed by a secondary viremia, with viral infection of the
skin. Virus can be cultured from mononuclear cells of an
infected person from 5 days before to 1 or 2 days after the
appearance of the rash.

Clinical Features

The incubation period is 14 to 16 days after exposure,
with a range of 10 to 21 days. The incubation period may
be prolonged in immunocompromised patients and those
who have received postexposure treatment with a varicella
antibody-containing product.
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Varicella Clinical Features

Incubation period 14 to 16
days (range 10 to 21 days)

Mild prodrome for
1 to 2 days (adults)

Rash generally appears first on
head; most concentrated on
trunk

Successive crops over several
days with lesions present in
several stages of development

J
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Primary Infection (Chickenpox)

A mild prodrome may precede the onset of a rash.

Adults may have 1 to 2 days of fever and malaise prior to
rash onset, but in children the rash is often the first sign of
disease.

In individuals who have not been vaccinated with varicella
vaccine, the rash is generalized and pruritic and progresses
rapidly from macules to papules to vesicular lesions before
crusting. The rash usually appears first on the head, then on
the trunk, and then the extremities; the highest concentra-
tion of lesions is on the trunk. Lesions also can occur on
mucous membranes of the oropharynx, respiratory tract,
vagina, conjunctiva, and the cornea. Lesions are usually 1 to
4 mm in diameter. The vesicles are superficial and delicate
and contain clear fluid on an erythematous base. Vesicles
may rupture or become purulent before they dry and crust.
Successive crops appear over several days, with lesions
present in several stages of development. For example,
macular lesions may be observed in the same area of skin

as mature vesicles. Healthy children usually have 200 to 500
lesions in 2 to 4 successive crops.

Breakthrough varicella is defined as a case of varicella due
to infection with wild-type VZV occurring more than 42
days after varicella vaccination. With decreasing incidence
of varicella overall and increasing varicella vaccination
coverage, more than half of varicella cases reported in the
varicella active surveillance sites in 2010 were breakthrough
varicella. In clinical trials, breakthrough varicella was
substantially less severe with the median number of skin
lesions commonly less than 50; vesicular lesions are less
common and the lesions are commonly papules that do
not progress to vesicles. Varicella in vaccinated persons

is typically shorter in duration and has a lower incidence
of fever than in unvaccinated persons. Breakthrough
varicella has been reported in both one- and two-dose
vaccine recipients.

The clinical course in healthy children is generally mild, with
malaise, pruritus (itching), and temperature up to 102°F for
2 to 3 days. Adults may have more severe disease and have a
higher incidence of complications. Respiratory and gastroin-
testinal symptoms are absent. Children with lymphoma and
leukemia may develop a severe progressive form of varicella
characterized by high fever, extensive vesicular eruption,

and high complication rates. Children infected with human
immunodeficiency virus (HIV) also may have severe,
prolonged illness.

Recovery from primary varicella infection usually results in
lifetime immunity. In otherwise healthy persons, a second
occurrence of chickenpox is not common, but it can happen,



particularly in immunocompromised persons. As with other
viral diseases, reexposure to natural (wild) varicella may lead
to reinfection that boosts antibody titers without causing
clinical illness or detectable viremia.

Recurrent Disease (Herpes Zoster)

Varicella

Herpes zoster, or shingles, occurs when latent VZV e
reactivates and causes recurrent disease. The immunologic
mechanism that controls latency of VZV is not well
understood. However, factors associated with recurrent
disease include aging, immunosuppression, intrauterine
exposure to VZV, and having had varicella at a young

age (younger than 18 months). In immunocompromised
persons, zoster may disseminate, causing generalized skin
lesions and central nervous system, pulmonary, and
hepatic involvement.

The vesicular eruption of zoster generally occurs unilater-
ally in the distribution of a sensory nerve. Most often, this \

Herpes Zoster (Shingles)

Reactivation of varicella
zoster virus (VZV)

Associated with:

= aging

= immunosuppression
= intrauterine exposure

= varicella at younger than
18 months of age

J
involves the trunk or the fifth cranial nerve. Two to four days
prior to the eruption, there may be pain and paresthesia in
the involved area. There are few systemic symptoms.
Complications
Varicella
Acute varicella is generally mild and self-limited, but it may 4 N
be associated with complications. Secondary bacterial Varicella Complications
infections of skin lesions with Staphylococcus or Streptococcus « Bacterial infection of
are the most common cause of hospitalization and skin lesions
outpatient medical v.isits. Secondar)'/ infgction with invasive « Pneumonia (viral or bacterial)
group A streptococci may cause serious illness and lead
to hospitalization or death. Pneumonia following varicella * Cent.ral nervous system
is usually viral but may be bacterial. Secondary bacterial manifestations
pneumonia is more common in children younger than 1 year « Reye syndrome
of age. Central nervous system manlfestatl'qns of varicella « Hospitalization: 2-3 per 1,000
range from aseptic meningitis to encephalltls.. Inyolvement of cases (children)
the cerebellum, with resulting cerebellar ataxia, is the most
common central nervous system manifestation and generally L « Death: 1 per 60,000 cases
J

has a good outcome. Encephalitis is an infrequent complica-
tion of varicella (estimated 1.8 per 10,000 cases) and may
lead to seizures and coma. Diffuse cerebral involvement is
more common in adults than in children. Reye syndrome

is an unusual complication of varicella and influenza and
occurs almost exclusively in children who take aspirin during
the acute illness. The etiology of Reye syndrome is unknown.
There has been a dramatic decrease in the incidence of Reye
syndrome, presumably related to decreased use of aspirin

by children.

Rare complications of varicella include aseptic meningitis,
transverse myelitis, Guillain-Barré syndrome, thrombocyto-
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Groups at Increased Risk of
Complications of Varicella

Persons older than 15 years
Infants younger than 1 year
Immunocompromised persons

Newborns of women with rash
onset within 5 days before to
2 days after delivery
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penia, hemorrhagic varicella, purpura fulminans, glomerulo-
nephritis, myocarditis, arthritis, orchitis, uveitis, iritis,
and hepatitis.

In the prevaccine era, approximately 11,000 persons with
varicella required hospitalization each year. Hospitalization
rates were approximately 2 to 3 per 1,000 cases among
healthy children and 8 per 1,000 cases among adults. Death
occurred in approximately 1 in 60,000 cases. From 1990
through 1996, an average of 103 deaths from varicella were
reported each year. Most deaths occur in immunocompetent
children and adults. Since 1996, hospitalizations and deaths
from varicella have declined more than 70% and 88% respec-
tively.

The risk of complications from varicella varies with age.
Complications are infrequent among healthy children. They
occur much more frequently in persons older than 15 years
of age and infants younger than 1 year of age. Prior to the
introduction of varicella vaccination, the fatality rates for
varicella were approximately 1 per 100,000 cases among
children 1-14 years of age, 2.7 per 100,000 cases among
persons 15-19 years of age, and 25.2 per 100,000 cases
among adults 30-49 years of age. Adults accounted for only
5% of reported cases of varicella but approximately 35%

of mortality.

Immunocompromised persons have a high risk of dissemi-
nated disease (up to 36% in one report). These persons

may have multiple organ system involvement, and the
disease may become fulminant and hemorrhagic. The most
frequent complications in immunocompromised persons are
pneumonia and encephalitis. Children with HIV infection
are at increased risk for morbidity from varicella and herpes
zoster.

The onset of maternal varicella from 5 days before to 2
days after delivery may result in overwhelming infection of
the neonate and a fatality rate as high as 30%. This severe
disease is believed to result from fetal exposure to varicella
virus without the benefit of passive maternal antibody.
Infants born to mothers with onset of maternal varicella 5
days or more prior to delivery usually have a benign course,
presumably due to passive transfer of maternal antibody
across the placenta.

Herpes Zoster

Postherpetic neuralgia (PHN), or pain in the area of the
ocurrence that persists after the lesions have resolved,

is a distressing complication of zoster. There is currently
no adequate therapy available. PHN may last a year or
longer after the episode of zoster. Ocular nerve and other
organ involvement with zoster can occur, often with severe
sequelae.



Congenital VZV Infection

Primary maternal varicella infection in the first 20 weeks of
gestation is occasionally associated with abnormalities in
the newborn, including low birth weight, hypoplasia of an
extremity, skin scarring, localized muscular atrophy, enceph-
alitis, cortical atrophy, chorioretinitis, and microcephaly.
This constellation of abnormalities, collectively known as
congenital varicella syndrome, was first recognized in 1947.
The risk of congenital abnormalities from primary maternal
varicella infection appears to be very low (less than 2%).
Rare reports of congenital birth defects following maternal
zoster exist, but virologic confirmation of maternal lesions
is lacking.

Lahoratory Diagnosis

Laboratory testing, whenever possible, or epidemiological
linkage to a typical case or laboratory-confirmed case
should be sought to confirm - or rule out - varicella.

Varicella zoster virus polymerase chain reaction (PCR) is the
method of choice for diagnosis of varicella. VZV may also be
isolated in tissue culture, although this is less sensitive and
requires several days to obtain a result. The most frequent
source of VZV isolation is vesicular fluid. Laboratory
techniques allow differentiation of wild-type and vaccine
strains of VZV.

Rapid varicella virus identification techniques are indicated
for a case with severe or unusual disease to initiate specific
antiviral therapy. VZV PCR is the method of choice for
rapid clinical diagnosis. Real-time PCR methods are widely
available and are the most sensitive and specific method

of the available tests. Results are available within several
hours. If real-time PCR is unavailable, the direct fluorescent
antibody (DFA) method can be used, although it is less
sensitive than PCR and requires more meticulous specimen
collection and handling.

Specimens are best collected by unroofing a vesicle,
preferably a fresh fluid-filled vesicle, and then rubbing the
base of a skin lesion with a polyester swab. Crusts from
lesions are also excellent specimens for PCR. Because viral
proteins persist after cessation of viral replication, PCR
and DFA may be positive when viral cultures are negative.
Additional information concerning virus isolation and
strain differentiation can be found at http://www.cdc.gov/
chickenpox/lab-testing/index.html. A variety of serologic
tests for varicella antibody are available commercially
including a latex agglutination assay (LA) and a number
of enzyme-linked immunosorbent assays (ELISA) that can
be used to assess disease-induced immunity. Currently
available ELISA methods are not sufficiently sensitive to
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Congenital Varicella Syndrome

« Results from maternal
infection during pregnancy

o Period of risk may extend
through first 20 weeks of
pregnancy

 Low birth weight, hypoplasia
of extremity, skin scarring, eye
and neurologic abnormalities

« Risk appears to be very low
(less than 2%)
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Varicella Laboratory Diagnosis

« Isolation of varicella virus
from clinical specimen

« Rapid varicella virus
identification using real-time
PCR (preferred, if available)
or DFA

« Significant rise in varicella
IgG by any standard serologic
assay

~
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Varicella Epidemiology

Reservoir
= human
Transmission

= person to person -
respiratory tract secretions

= direct contact with lesions
Temporal pattern

= peak in winter and early
spring (U.S.)

Communicability

= 1 to 2 days before until
lesions have formed crusts

= may be longer in
immunocompromised
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reliably detect seroconversion to vaccine, but are robust
enough to screen persons for VZV susceptibility. ELISA

is sensitive and specific, simple to perform, and widely
available commercially. A commercially available LA is
sensitive, simple, and rapid to perform. LA is somewhat
more sensitive than commercial ELISAs, although it can
result in false-positive results, leading to failure to identify
persons without evidence of varicella immunity. This latter
concern can be minimized by performing LA as a dilution
series. Either of these tests would be useful for screening for
varicella immunity.

Antibody resulting from vaccination is generally of lower titer
than antibody resulting from varicella disease. Commercial
antibody assays, particularly the LA test, may not be
sensitive enough to detect vaccine-induced antibody in

some recipients. Because of the potential for false-negative
serologic tests, routine postvaccination serologic testing is
not recommended. For diagnosis of acute varicella infection,
serologic confirmation would include a significant rise in
varicella 1gG by any standard serologic assay. Testing using
commercial kits for IgM antibody is not recommended

since available methods lack sensitivity and specificity; false-
positive IgM results are common in the presence of high I1gG
levels. The National VZV Laboratory at CDC has developed
a reliable IgM capture assay. Contact the laboratory by
e-mail at vzvlab@cdc.gov for details about collecting and
submitting specimens for testing.

Epidemiology
Occurrence

Varicella and herpes zoster occur worldwide. Some data
suggest that in tropical areas varicella infection occurs
more commonly among adults than children. The reason(s)
for this difference in age distribution are not known with
certainty.

Reservoir

Varicella is a human disease. No animal or insect source or
vector is known to exist.

Transmission

Infection with VZV occurs through the respiratory tract.
The most common mode of transmission of VZV is believed
to be person to person from infected respiratory tract
secretions. Transmission may also occur by respiratory
contact with airborne droplets or by direct contact or
inhalation of aerosols from vesicular fluid of skin lesions of
acute varicella or zoster.


mailto:vzvlab@cdc.gov

Temporal Pattern

In temperate areas, varicella has a distinct seasonal
fluctuation, with the highest incidence occurring in winter
and early spring. In the United States, incidence is highest
between March and May and lowest between September
and November. Less seasonality is reported in tropical
areas. Herpes zoster has no seasonal variation and occurs
throughout the year.

Communicability

The period of communicability extends from 1 to 2 days
before the onset of rash until lesions have formed crusts.
Vaccinated persons with varicella may develop lesions that
do not crust (macules and papules only). Isolation guidance
for these persons is to exclude until no new lesions appear
within a 24-hour period. Immunocompromised patients
with varicella are probably contagious during the entire
period new lesions are appearing. The virus has not been
isolated from crusted lesions.

Varicella is highly contagious. It is less contagious than
measles, but more so than mumps and rubella. Secondary
attack rates among susceptible household contacts of
persons with varicella are as high as 90% (that is, 9 of 10
susceptible household contacts of persons with varicella will
become infected).

Secular Trends in the United States
Varicella

In the prevaccine era, varicella was endemic in the United
States, and virtually all persons acquired varicella by
adulthood. As a result, the number of cases occurring
annually was estimated to approximate the birth cohort, or
approximately 4 million per year. Varicella was removed from
the list of nationally notifiable conditions in 1981, but some
states continued to report cases to CDC. The majority of
cases (approximately 90%) occurred among children younger
than 15 years of age. The highest age-specific incidence

of varicella was among children 1-4 years of age, who
accounted for 39% of all cases. This age distribution was
probably a result of earlier exposure to VZV in preschool and
child care settings. Children 5-9 years of age accounted for
38% of cases. Adults 20 years of age and older accounted
for only 7% of cases (National Health Interview Survey data,
1990-1994).

The incidence of varicella, as well as varicella-related hospi-
talizations, has decreased significantly since licensure of
vaccine in 1995. Despite high one-dose vaccination coverage
and success of the vaccination program in reducing varicella
morbidity and mortality, varicella surveillance indicated

Varicella
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Herpes Zoster

e 500,000 to 1 million
episodes occur annually in
the United States

o Lifetime risk of zoster
estimated to be 32%

« 50% of persons living until age
85 years will develop zoster
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that the number of reported varicella cases appeared to
have plateaued in the early 2000s. An increasing proportion
of cases represent breakthrough infection (chickenpox
occurring in a previously vaccinated person). In 2001-2005,
outbreaks were reported in schools with high varicella
vaccination coverage (96%-100%). These outbreaks had
many similarities: all occurred in elementary schools; vaccine
effectiveness was within the expected range (72%-85%); the
highest attack rates occurred among the younger students;
each outbreak lasted about 2 months; and persons with
breakthrough infection transmitted the virus although the
breakthrough disease was mild. Overall attack rates among
vaccinated children were 11%-17%, with attack rates in
some classrooms as high as 40%. These data indicate that
even in settings where almost everyone was vaccinated and
vaccine performed as expected, varicella outbreaks could
not be prevented with the one-dose vaccination policy.
These observations led to the recommendation in 2006 for a
second routine dose of varicella vaccine.

In 2010, varicella vaccination coverage among children
19-35 months in two of the active surveillance areas was
estimated to be 95%. Varicella cases declined 97% between
1995 and 2010. Cases declined most among children

5-9 years of age, but a decline occurred in all age groups
including infants and adults, indicating reduced transmis-
sion of the virus in these groups since implementation of the
routine two-dose varicella vaccination program. One-dose
varicella vaccine coverage among 19-35-month-old children
was estimated by the National Immunization Survey to be
90.8% in 2011.

Herpes Zoster

Herpes zoster is not a notifiable condition. An estimated
500,000 to 1 million episodes of zoster occur annually in the
United States. The lifetime risk of zoster is estimated to be
at least 32%. Increasing age and cellular immunosuppression
are the most important risk factors; 50% of persons living
until age 85 years will develop zoster.

Vaccines Containing Varicella Virus

Three VZV-containing vaccines are now licensed in the
United States: varicella vaccine (Varivax), combination
measles-mumps-rubella-varicella (MMRV) vaccine
(ProQuad), and herpes zoster vaccine (Zostavax).

Characteristics

Varicella Vaccine

Varicella vaccine (Varivax, Merck) is a live-attenuated
viral vaccine, derived from the Oka strain of VZV. The
vaccine virus was isolated by Takahashi in the early 1970s



Varicella

from vesicular fluid from an otherwise healthy child with 4
varicella disease. Varicella vaccine was licensed for general
use in Japan and Korea in 1988. It was licensed in the
United States in 1995 for persons 12 months of age and
older. The virus was attenuated by sequential passage in
human embryonic lung cell culture, embryonic guinea pig
fibroblasts, and in WI-38 human diploid cells. The Oka/
Merck vaccine has undergone further passage through
MRC-5 human diploid cell cultures for a total of 31
passages. The reconstituted vaccine contains small amounts
of sucrose, processed porcine gelatin, sodium chloride,
monosodium L-glutamate, sodium diphosphate, potassium
phosphate, and potassium chloride, and trace quantities

of residual components of MRC-5 cells (DNA and protein),
EDTA, neomycin, and fetal bovine serum. The vaccine is
reconstituted with sterile water and contains no preservative. \.

Varicella-Containing Vaccines

« Varicella vaccine (Varivax)

= approved for persons 12
months and older

o Measles-mumps-rubella-
varicella vaccine (ProQuad)

= approved for children 12
months through 12 years

« Herpes zoster vaccine
(Zostavax)

= approved for persons
50 years and older

N

Measles-Mumps-Rubella-Varicella Vaccine

In September 2005, the Food and Drug Administration
(FDA) licensed a combined live-attenuated measles-mumps-
rubella and varicella vaccine (ProQuad, Merck) for use in
persons 12 months through 12 years of age. The attenuated
measles, mumps, and rubella vaccine viruses in MMRYV are
identical and of equal titer to those in the measles-mumps-
rubella (MMR) vaccine. The titer of Oka/Merck varicella
zoster virus is higher in MMRYV vaccine than in single-antigen
varicella vaccine, a minimum of 9,772 (3.99 log10) plaque-
forming units (PFU) versus 1,350 PFU (~3.13 log10),
respectively. Each 0.5-mL dose contains small quantities

of sucrose, hydrolyzed gelatin, sodium chloride, sorbitol,
monosodium L-glutamate, sodium phosphate dibasic,
human albumin, sodium bicarbonate, potassium phosphate
monobasic, potassium chloride; potassium phosphate
dibasic; residual components of MRC-5 cells (DNA and
protein) neomycin, bovine calf serum, and other buffer and
media ingredients. The vaccine is reconstituted with sterile
water and contains no preservative.

Herpes Zoster Vaccine

In May 2006, the FDA approved herpes zoster vaccine
(Zostavax, Merck) for use in persons 60 years of age and
older. In March 2011, the FDA approved a label change
for zoster vaccine to include persons 50 through 59 years
of age. The vaccine contains the same Oka/Merck varicella
zoster virus used in varicella and MMRYV vaccines but at a
much higher titer (a minimum of 19,400 PFU versus 1,350
PFU in varicella vaccine). Each 0.65-mL dose contains small
quantities of sucrose, hydrolyzed porcine gelatin,

sodium chloride, monosodium L-glutamate, sodium
phosphate dibasic, potassium phosphate monobasic,
potassium chloride; residual components of MRC-5 cells
including (DNA and protein); neomycin and bovine calf
serum. The vaccine is reconstituted with sterile water and
contains no preservative.
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Varicella Vaccine
Immunogenicity and Efficacy

 Detectable antibody
= 97% of children 12 months

through 12 years following
1 dose

= 99% of persons 13 years and
older after 2 doses

« 70% to 90% effective against
any varicella disease

« 90%-100% effective against
severe varicella disease

Varicella Breakthrough Infection

« Breakthrough infection is
significantly milder, with
fewer lesions

o No consistent evidence
that risk of breakthrough
infection increases with time
since vaccination

« Retrospective cohort study of
115,000 children vaccinated
in 2 HMOs during January
1995 through December 1999

« Risk of breakthrough varicella
2.5 times higher if varicella
vaccine administered less than
30 days following MMR

» No increased risk if varicella
vaccine given simultaneously or
more than 30 days after MMR

J
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Immunogenicity and Vaccine Efficacy

Varicella Vaccine

After one dose of single-antigen varicella vaccine, 97%

of children 12 months through 12 years of age develop
detectable antibody titers. More than 90% of vaccine
responders maintain antibody for at least 6 years. In
Japanese studies, 97% of children had antibody 7 to 10 years
after vaccination. Vaccine efficacy is estimated to be 70% to
90% against infection, and 90% to 100% against moderate
or severe disease.

Among healthy adolescents and adults 13 years of age and
older, an average of 78% develop antibody after one dose,
and 99% develop antibody after a second dose given 4 to 8
weeks later. Antibody persisted for at least 1 year in 97% of
vaccinees after the second dose given 4 to 8 weeks after the
first dose.

Immunity appears to be long-lasting, and is probably
permanent in the majority of vaccinees. Breakthrough
infection is significantly milder than infection among unvac-
cinated persons, with fewer lesions (generally fewer than
50), many of which are maculopapular rather than vesicular.
Most persons with breakthrough infection do not have fever.

Although findings of some studies have suggested

otherwise, most investigations have not identified time since
vaccination as a risk factor for breakthrough varicella. Some,
but not all, recent investigations have identified the presence
of asthma, use of steroids, and vaccination at younger than
15 months of age as risk factors for breakthrough varicella.
Classification of varicella infection as breakthrough could be
a result of several factors, including interference of vaccine
virus replication by circulating antibody, impotent vaccine
resulting from storage or handling errors, or inaccurate
recordkeeping.

Interference from live viral vaccine administered before
varicella vaccine could also reduce vaccine effectiveness. A
study of 115,000 children in two health maintenance organi-
zations during 1995-1999 found that children who received
varicella vaccine less than 30 days after MMR vaccination
had a 2.5-fold increased risk of breakthrough varicella
compared with those who received varicella vaccine before,
simultaneously with, or more than 30 days after MMR.

Studies have shown that a second dose of varicella vaccine
boosts immunity and reduces the risk of breakthrough
disease in children.

MMRYV Vaccine

MMRYV vaccine was licensed on the basis of equivalence of
immunogenicity of the antigenic components rather than the
clinical efficacy. Clinical studies involving healthy children



age 12 through 23 months indicated that those who
received a single dose of MMRYV vaccine developed similar
levels of antibody to measles, mumps, rubella and varicella
as children who received MMR and varicella vaccines
concomitantly at separate injection sites.

Herpes Zoster Vaccine

The primary clinical trial for zoster vaccine included more
than 38,000 adults 60 to 80 years of age with no prior
history of shingles. Participants were followed for a median
of 3.1 years after a single dose of vaccine. Compared

with the placebo group, the vaccine group had 51% fewer
episodes of zoster. Efficacy was highest for persons 60-69
years of age (64%) and declined with increasing age.
Efficacy was 18% for participants 80 years or older. Vaccine
recipients who developed zoster generally had less severe
disease. Vaccine recipients also had about 66% less posther-
petic neuralgia, the pain that can persist long after the
shingles rash has resolved. In a subsequent clinical trial that
included more than 22,000 persons 50 through 59 years of
age, zoster vaccine was shown to reduce the risk of zoster by
69.8% in this age group. The duration of reduction of risk of
zoster is not known.

Vaccination Schedule and Use
Varicella Vaccine

Varicella vaccine is recommended for all children without
contraindications at 12 through15 months of age. The
vaccine may be given to all children at this age regardless of
prior history of varicella.

A second dose of varicella vaccine should be administered
at 4 through 6 years of age, at the same visit as the

second dose of MMR vaccine. The second dose may be
administered earlier than 4 through 6 years of age if at least
3 months have elapsed following the first dose (i.e., the
minimum interval between doses of varicella vaccine is 3
months for children younger than 13 years). However, if the
second dose is administered at least 28 days following the
first dose, it does not need to be repeated. A second dose of
varicella vaccine is also recommended for persons older than
6 years of age who have received only one dose. Varicella
vaccine doses administered to persons 13 years or older
should be separated by 4-8 weeks.

All varicella-containing vaccines should be administered by
the subcutaneous route. Varicella vaccine has been shown to
be safe and effective in healthy children when administered
at the same time as MMR vaccine at separate sites and with
separate syringes. If varicella and MMR vaccines are not
administered at the same visit, they should be separated

Varicella

s

.

N
Herpes Zoster Vaccine Efficacy

 Vaccine recipients 60 to 80
years of age had 51% fewer
episodes of zoster

= efficacy declines with
increasing age

= significantly reduces the risk
of postherpetic neuralgia

o Reduces the risk of zoster
69.8% in persons 50 through

59 years of age

Varicella Vaccine
Recommendations Children
o Routine vaccination at 12
through 15 months of age

+ Routine second dose at 4
through 6 years of age

e Minimum interval between
doses of varicella vaccine is 3
months for children younger
than 13 years of age

Varicella Vaccine
Recommendations Adolescents
and Adults
« All persons 13 years of age
and older without evidence

of varicella immunity

2 doses separated by at
least 4 weeks

« Do not repeat first dose
because of extended interval
between doses
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Varicella Vaccination
Recommendations
Healthcare Personnel
o ACIP recommends all
healthcare personnel be
immune to varicella

« Prevaccination serologic
screening likely cost-effective
for persons with uncertain
history

 Postvaccination testing not
necessary or recommended
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by at least 28 days. Varicella vaccine may also be admin-
istered simultaneously (but at separate sites with separate
syringes) with all other childhood vaccines. ACIP strongly
recommends that varicella vaccine be administered simulta-
neously with all other vaccines recommended at 12 through
15 months of age.

Children with a clinician-diagnosed or verified history

of typical chickenpox can be assumed to be immune

to varicella. Serologic testing of such children prior to
vaccination is not warranted because the majority of
children between 12 months and 12 years of age without
a clinical history of chickenpox are not immune. Prior
history of chickenpox is not a contraindication to varicella
vaccination.

Varicella vaccine should be administered to all adolescents
and adults 13 years of age and older who do not have
evidence of varicella immunity (see Varicella Immunity
section). Persons 13 years of age and older should receive
two doses of varicella vaccine separated by 4-8 weeks. If
there is a lapse of more than 4 weeks after the first dose,
the second dose may be administered at any time without
repeating the first dose.

Assessment of varicella immunity status of all adolescents
and adults and vaccination of those who lack evidence of
varicella immunity are important to protect these individuals
from their higher risk of complications from varicella.
Vaccination may be offered at the time of routine healthcare
visits. However, specific assessment efforts should be
focused on adolescents and adults who are at highest risk
of exposure and those most likely to transmit varicella

to others.

The ACIP recommends that all healthcare personnel be
immune to varicella. In healthcare settings, serologic
screening of personnel who are uncertain of their varicella
history, or who claim not to have had the disease is likely
to be cost-effective. Testing for varicella immunity following
two doses of vaccine is not necessary because 99% of
persons are seropositive after the second dose. Moreover,
available commercial assays are not sensitive enough to
detect antibody following vaccination in all instances.

Seroconversion does not always result in full protection
against disease, although no data regarding correlates of
protection are available for adults. Vaccinated healthcare
personnel exposed to VZV should be monitored daily from
day 10 to day 21 after exposure through the employee
health or infection control program to screen for fever, skin
lesions, and systemic symptoms. Persons with varicella may
be infectious starting 2 days before rash onset. In addition,



healthcare personnel should be instructed to immediately
report fever, headache, or other constitutional symptoms
and any skin lesions (which may be atypical). The person
should be placed on sick leave immediately if symptoms
occur.

The risk of transmission of vaccine virus from a vaccinated
person to a susceptible contact appears to be very low (see
Transmission of Varicella Vaccine Virus section), and the
benefits of vaccinating susceptible healthcare personnel
clearly outweigh this potential risk. Transmission of vaccine
virus appears to occur primarily if and when the vaccinee
develops a vaccine-associated rash. As a safeguard, medical
facilities may wish to consider protocols for personnel who
develop a rash following vaccination (e.g., avoidance of
contact with persons at high risk of serious complications,
such as immunosuppressed persons who do not have
evidence of varicella immunity).

MMRV Vaccine

Varicella

MMRY vaccine is approved for vaccination against measles, e
mumps, rubella and varicella in children 12 months through
12 years of age. Persons 13 years of age and older should
not receive MMRV. When used, MMRYV vaccine should

be administered on or after the first birthday, preferably

as soon as the child becomes eligible for vaccination.
MMRYV may be used for both the first and second doses of
MMR and varicella in children younger than 13 years. The
minimum interval between doses of MMRV is 3 months.
However, if the second dose is administered at least 28 days
following the first dose, it does not need to be repeated.

For the first dose of measles, mumps, rubella, and varicella
vaccines at age 12 through 47 months, either MMR vaccine N\

MMRV Vaccine
Approved for children 12
months through 12 years of
age (to age 13 years)

Do not use for persons 13
years and older

May be used for both first and
second doses of MMR and
varicella vaccines

Minimum interval between
doses is 3 months

and varicella vaccine or MMRV vaccine may be used.
Providers who are considering administering MMRYV vaccine
should discuss the benefits and risks of both vaccination
options with the parents or caregivers. Unless the parent

or caregiver expresses a preference for MMRV vaccine,

CDC recommends that MMR vaccine and varicella vaccine
should be administered for the first dose in this age group.
See the Adverse Recations section of this chapter for more
information. For the second dose of measles, mumps,
rubella, and varicella vaccines at any age (15 months
through 12 years) and for the first dose at 48 months of age
or older, use of MMRYV vaccine generally is preferred over
separate injections of its equivalent component vaccines
(i.e., MMR vaccine and varicella vaccine).

Herpes Zoster Vaccine

Zoster vaccine is approved by FDA for persons 50 years
and older. However, ACIP does not currently recommend
vaccination of persons younger than 60 years because of
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Herpes Zoster Vaccine

« Approved for persons 50 years
and older

o ACIP does not recommend
vaccination of persons
younger than 60 years because
of supply and lower risk of
zoster in this age group

Varicella Vaccine
Postexposure Prophylaxis
« Varicella vaccine is
recommended for use in
persons without evidence
of varicella immunity after
exposure to varicella

= 70%-100% effective if given
within 3 days of exposure
(possibly up to 5 days)

= not effective if administered
more than 5 days after
exposure but will produce
immunity if recipient is
not infected
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concerns about vaccine supply and the lower risk of zoster
in this age group. ACIP recommends a single dose of zoster
vaccine for adults 60 years of age and older whether or not
they report a prior episode of herpes zoster. Persons with

a chronic medical condition may be vaccinated unless a
contraindication or precaution exists for the condition (see
Conraindications and Precautions to Vaccination).

In June 2011, the package insert for zoster vaccine was
revised to advise that in a randomized clinical study, a
reduced immune response to Zostavax as measured by
glycoprotein-based ELISA (gpELISA) was observed in
individuals who received Pneumovax 23 (PPSV23) and
Zostavax concurrently compared with individuals who
received these vaccines 4 weeks apart. A subsequent clinical
study did not find a significant increase in the incidence

of zoster among persons who received zoster vaccine and
PPSV23 at the same visit compared with persons who
received the vaccines 30 or more days apart. Consequently,
to avoid introducing barriers to patients and providers who
are interested in these two important vaccines, CDC has
not changed its recommendation for either vaccine, and
continues to recommend that zoster vaccine and PPSV be
administered at the same visit if the person is eligible for
both vaccines.

Postexposure Prophylaxis

Varicella Vaccine

Data from the United States and Japan in a variety of
settings indicate that varicella vaccine is 70% to 100%
effective in preventing illness or modifying the severity of
illness if used within 3 days, and possibly up to 5 days, after
exposure. ACIP recommends the vaccine for postexposure
prophylaxis in persons who do not have evidence of varicella
immunity. If exposure to varicella does not cause infection,
postexposure vaccination should induce protection against
subsequent exposure. If the exposure results in infection,
there is no evidence that administration of varicella vaccine
during the incubation period or prodromal stage of illness
increases the risk for vaccine-associated adverse reactions.
Although postexposure use of varicella vaccine has potential
applications in hospital settings, preexposure vaccination

of all healthcare personnel without evidence of varicella
immunity is the recommended and preferred method for
preventing varicella in healthcare settings.

Varicella outbreaks in some settings (e.g., child care facilities
and schools) can persist up to 6 months. Varicella vaccine
has been used successfully to control these outbreaks. The
ACIP recommends a second dose of varicella vaccine for
outbreak control. During a varicella outbreak, persons who
have received one dose of varicella vaccine should receive a



second dose, provided the appropriate vaccination interval
has elapsed since the first dose (3 months for persons
aged 12 months through 12 years and at least 4 weeks for
persons aged 13 years of age and older).

MMRY Vaccine

MMRYV vaccine may be used as described for varicella vaccine,
and for measles as described in the Measles chapter.

Herpes Zoster Vaccine

Exposure to a person with either primary varicella
(chickenpox) or herpes zoster does not cause zoster in the
exposed person. Herpes zoster vaccine has no role in the
postexposure management of either chickenpox or zoster
and should not be used for this purpose.

Varicella Immunity

In 2007, the ACIP published a revised definition for evidence
of immunity to varicella. Evidence of immunity to varicella
includes any of the following:

e Documentation of age-appropriate vaccination:

= Preschool-aged children 12 months of age or older:
one dose

» School-aged children, adolescents, and adults:
two doses

e Laboratory evidence of immunity or laboratory confir-
mation of disease: commercial assays can be used to
assess disease-induced immunity, but they lack adequate
sensitivity to reliably detect vaccine-induced immunity
(i.e., they may yield false-negative results).

Birth in the United States before 1980: for healthcare
personnel and pregnant women, birth before 1980
should not be considered evidence of immunity. Persons
born outside the United States should meet one of the
other criteria for varicella immunity.

* A healthcare provider diagnosis or verification of
varicella disease: verification of history or diagnosis of
typical disease can be done by any healthcare provider
(e.g., school or occupational clinic nurse, nurse prac-
titioner, physician assistant, physician). For persons
reporting a history of or presenting with atypical and/
or mild cases, assessment by a physician or designee
is recommended, and one of the following should be
sought: a) an epidemiologic link to a typical varicella
case, or b) evidence of laboratory confirmation if
laboratory testing was performed at the time of acute

Varicella

Varicella Immunity

Written documentation of
age-appropriate vaccination

Laboratory evidence of
immunity or laboratory
confirmation of disease

Born in the United States
before 1980

Healthcare personnel
diagnosis or verification of
varicella disease

History of herpes zoster
based on healthcare
provider diagnosis
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Varicella-Containing Vaccines
Contraindications and Precautions

Severe allergic reaction
to vaccine component or
following a prior dose

Immunosuppression
Pregnancy

Moderate or severe
acute illness

Recent blood product
(varicella, MMRV)

Personal or family (i.e., sibling
or parent) history of seizures
of any etiology (MMRYV only)

Varicella Vaccine Use in Persons

with Immunosuppression

MMRYV not approved for use
in persons with HIV infection

Do not administer zoster
vaccine to immunosuppressed
persons

N
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disease. When such documentation is lacking, a person
should not be considered as having a valid history

of disease, because other diseases may mimic mild or
atypical varicella.

« History of herpes zoster based on healthcare
provider diagnosis.

Contraindications and Precautions
to Vaccination

Varicella and MMRYV Vaccines

Contraindications and precautions are similar for all
varicella-containing vaccines. Persons with a severe allergic
reaction (e.g. anaphylaxis) to a vaccine component or
following a prior dose of varicella containing vaccine
should not receive varicella vaccine. Varicella, MMRYV, and
zoster vaccines all contain minute amounts of neomycin
and hydrolyzed gelatin but do not contain egg protein or
preservative.

Persons with immunosuppression due to leukemia,
lymphoma, generalized malignancy, immune deficiency
disease, or immunosuppressive therapy should not be
vaccinated with a varicella-containing vaccine. However,
treatment with low-dose (less than 2 mg/kg/day), alternate-
day, topical, replacement, or aerosolized steroid prepara-
tions is not a contraindication to vaccination. Persons
whose immunosuppressive therapy with steroids has been
discontinued for 1 month (3 months for chemotherapy) may
be vaccinated.

Single-antigen varicella vaccine may be administered to
persons with impaired humoral immunity (e.g., hypogam-
maglobulinemia). However, the blood products used to
treat humoral immunodeficiency may interfere with the
response to vaccination. Recommended spacing between
administration of the blood product and receipt of varicella
vaccine should be observed (see Chapter 2, General
Recommendations on Immunization, for details).

Persons with moderate or severe cellular immunodeficiency
resulting from infection with human immunodeficiency virus
(HIV), including persons diagnosed with acquired immu-
nodeficiency syndrome (AIDS) should not receive varicella
vaccine. HIV-infected children with CD4 T-lymphocyte
percentage of 15% or higher, and older children and adults
with a CD4 count of 200 per microliter or higher may

be considered for vaccination. These persons may receive
MMR and single-antigen varicella vaccines, but should not
receive MMRV.
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Women known to be pregnant or attempting to become
pregnant should not receive a varicella-containing vaccine.
No adverse outcomes of pregnancy or in a fetus have been
reported among women who inadvertently received varicella
vaccine shortly before or during pregnancy. Although the
manufacturer’s package insert states otherwise, ACIP
recommends that pregnancy be avoided for 1 month
following receipt of varicella vaccine.

The ACIP recommends prenatal assessment and postpartum
vaccination for varicella. Women should be assessed during
a prenatal healthcare visit for evidence of varicella immunity.
Upon completion or termination of pregnancy, women who
do not have evidence of varicella immunity should receive
the first dose of varicella vaccine before discharge from the
healthcare facility. The second dose should be administered
at least 4 weeks later at the postpartum or other healthcare
visit. Standing orders are recommended for healthcare
settings where completion or termination of pregnancy
occurs to ensure administration of varicella vaccine.

The manufacturer, in collaboration with CDC, has

established a Varicella Vaccination in Pregnancy registry to Varicella Vaccination
monitor the maternal-fetal outcomes of pregnant women in Pregnancy Registry
inadvertently given varicella vaccine. The telephone number 800.986.8999

for the Registry is 800-986-8999.

Vaccination of persons with moderate or severe acute
illnesses should be postponed until the condition has
improved. This precaution is intended to prevent compli-
cating the management of an ill patient with a potential
vaccine adverse event, such as fever. Minor illness, such as
otitis media and upper respiratory infections, concurrent
antibiotic therapy, and exposure or recovery from other
illnesses are not contraindications to varicella vaccine.
Although there is no evidence that either varicella or
varicella vaccine exacerbates tuberculosis, vaccination is not
recommended for persons known to have untreated active
tuberculosis. Tuberculosis skin testing is not a prerequisite
for varicella vaccination.

The effect of the administration of antibody-containing
blood products (e.g., immune globulin, whole blood or
packed red blood cells, or intravenous immune globulin)
on the response to varicella vaccine virus is unknown.
Because of the potential inhibition of the response to
varicella vaccination by passively transferred antibodies,
varicella or MMRYV vaccine should not be administered for
3-11 months after receipt of antibody-containing blood
products. ACIP recommends applying the same intervals
used to separate antibody-containing products and MMR to
varicella vaccine (see chapter 2, General Recommendations
on Immunization, and Appendix A for additional details).
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Immune globulin should not be given for 3 weeks following
vaccination unless the benefits exceed those of the vaccine.
In such cases, the vaccinees should either be revaccinated or
tested for immunity at least 3 months later (depending on
the antibody-containing product administered) and revac-
cinated if seronegative.

A personal or family (i.e., sibling or parent) history

of seizures of any etiology is a precaution for MMRV
vaccination. Studies suggest that children who have a
personal or family history of febrile seizures or family
history of epilepsy are at increased risk for febrile seizures
compared with children without such histories. Children
with a personal or family history of seizures of any etiology
generally should be vaccinated with separate MMR and
varicella vaccines because the risks for using MMRYV vaccine
in this group of children generally outweigh the benefits.

No adverse events following varicella vaccination related
to the use of salicylates (e.g., aspirin) have been reported.
However, the manufacturer recommends that vaccine
recipients avoid the use of salicylates for 6 weeks after
receiving varicella or MMRV vaccine because of the
association between aspirin use and Reye syndrome
following chickenpox.

Zoster Vaccine

As with all vaccines, a severe allergic reaction to a vaccine
component or following a prior dose is a contraindication
to zoster vaccination. As with other live virus vaccines,
pregnancy or planned pregnancy within 4 weeks and immu-
nosuppression are contraindications to zoster vaccination.

Zoster vaccine should not be administered to persons

with primary or acquired immunodeficiency. This includes
persons with leukemia, lymphomas, or other malignant
neoplasms affecting the bone marrow or lymphatic system.
The package insert implies that zoster vaccine should not
be administered to anyone who has ever had leukemia

or lymphoma. However, ACIP recommends that persons
whose leukemia or lymphoma is in remission and who
have not received chemotherapy or radiation for at least

3 months can be vaccinated. Other immunosuppressive
conditions that contraindicate zoster vaccine include AIDS
or other clinical manifestation of HIV. This includes CD4
T-lymphocyte values less than 200 per mm? or less than 15%
of total lymphocytes.

Persons receiving high-dose corticosteroid therapy should
not be vaccinated. High dose is defined as 20 milligrams
or more per day of prednisone or equivalent lasting two
or more weeks. Zoster vaccination should be deferred for
at least 1 month after discontinuation of therapy. As with
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other live viral vaccines, persons receiving lower doses of
corticosteroids may be vaccinated. Topical, inhaled or intra-
articular steroids, or long-term alternate-day treatment with
low to moderate doses of short-acting systemic corticoste-
roids are not considered to be sufficiently immunosuppres-
sive to contraindicate zoster vaccine.

Low doses of drugs used for the treatment of rheumatoid
arthritis, inflammatory bowel disease, and other conditions,
such as methotrexate, azathioprine, or 6-mercaptopurine,
are also not considered sufficiently immunosuppressive to
create safety concerns for zoster vaccine. Low-dose therapy
with these drugs is NOT a contraindication for administra-
tion of zoster vaccine.

The experience of hematopoietic cell transplant recipients
with varicella-containing vaccines, including zoster vaccine

is limited. Physicians should assess the immune status of the
recipient on a case-by-case basis to determine the relevant
risks. If a decision is made to vaccinate with zoster vaccine,
the vaccine should be administered at least 24 months

after transplantation.

The safety and efficacy of zoster vaccine administered
concurrently with recombinant human immune mediators
and immune modulators (such as the anti-tumor necrosis
factor agents adalimumab, infliximab, and etanercept) is
not known. It is preferable to administer zoster vaccine
before treatment with these drugs. If it is not possible to
administer zoster vaccine to patients before initiation of
treatment, physicians should assess the immune status

of the recipient on a case-by-case basis to determine the
relevant risks and benefits. Otherwise, vaccination with
zoster vaccine should be deferred for at least T month after
discontinuation of treatment.

As with all vaccines, moderate or severe acute illness is

a precaution to vaccination. Current treatment with an
antiviral drug active against herpesviruses, such as acyclovir,
famciclovir, or valacyclovir, is a precaution to vaccination.
These drugs can interfere with replication of the vaccine
virus. Persons taking these drugs should discontinue them
at least 24 hours before administration of zoster vaccine,
and the drugs should not be taken for at least 14 days
after vaccination.

Persons with a history of varicella are immune and generally
maintain a high level of antibody to varicella zoster virus,

a level comparable to that found in donated blood and
antibody-containing blood products. Receiving an antibody-
containing blood product will not change the amount of
antibody in the person’s blood. As a result, unlike most
other live virus vaccines, recent receipt of a blood product
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Varicella Vaccine
Adverse Reactions

« Local reactions (pain,

erythema)
= 19% (children)

= 24% (adolescents
and adults)

o Generalized rash 3%

= may be maculopapular
rather than vesicular

= average 5 lesions

o Systemic reactions
not common

o Adverse reactions similar
for MMRV

Zoster Following Vaccination

o Most cases in children

» Not all cases caused by
vaccine virus

o Risk from vaccine virus less
than from wild-type virus

« Usually a mild illness without
complications such as
postherpetic neuralgia

is not a precaution for zoster vaccine. Zoster vaccine can
be administered at any time before, concurrent with, or
after receiving blood or other antibody-containing blood
products.

Adverse Reactions Following Vaccination
Varicella Vaccine

The most common adverse reactions following varicella
vaccine are local reactions, such as pain, soreness, erythema,
and swelling. Based on information from the manufacturer’s
clinical trials of varicella vaccine, local reactions are reported
by 19% of children and by 24% of adolescents and adults
(33% following the second dose). These local adverse
reactions are generally mild and self-limited. A varicella-like
rash at injection site is reported by 3% of children and by
1% of adolescents and adults following the second dose.

In both circumstances, a median of two lesions have been
present. These lesions generally occur within 2 weeks, and
are most commonly maculopapular rather than vesicular.

A generalized varicella-like rash is reported by 4%-6% of
recipients of varicella vaccine (1% after the second dose in
adolescents and adults), with an average of five lesions.
Most of these generalized rashes occur within 3 weeks and
most are maculopapular.

Systemic reactions are not common. Fever within 42 days
of vaccination is reported by 15% of children and 10% of
adolescents and adults. The majority of these episodes of
fever have been attributed to concurrent illness rather than
to the vaccine.

Varicella vaccine is a live virus vaccine and may result in a
latent infection, similar to that caused by wild varicella virus.
Consequently, zoster caused by the vaccine virus has been
reported, mostly among vaccinated children. Not all these
cases have been confirmed as having been caused by vaccine
virus. The risk of zoster following vaccination appears to be
less than that following infection with wild-type virus. The
majority of cases of zoster following vaccine have been mild
and have not been associated with complications such as
postherpetic neuralgia.

MMRV Vaccine

In MMRYV vaccine prelicensure studies conducted among
children 12-23 months of age, fever (reported as abnormal
or elevated greater than or equal to 102°F oral equivalent)
was observed 5-12 days after vaccination in 21.5% of MMRV
vaccine recipients compared with 14.9% of MMR vaccine
and varicella vaccine recipients. Measles-like rash was
observed in 3.0% of MMRV vaccine recipients compared
with 2.1% of those receiving MMR vaccine and varicella
vaccine.



Two postlicensure studies indicated that among children

12 through 23 months of age, one additional febrile seizure
occurred 5-12 days after vaccination per 2,300-2,600
children who had received the first dose of MMRYV vaccine,
compared with children who had received the first dose of
MMR vaccine and varicella vaccine administered as separate
injections at the same visit. Data from postlicensure studies
do not suggest that children 4-6 years of age who received
the second dose of MMRV vaccine had an increased risk for
febrile seizures after vaccination compared with children the
same age who received MMR vaccine and varicella vaccine
administered as separate injections at the same visit.

Herpes Zoster Vaccine

Varicella

In the largest clinical trial of zoster vaccine, local reactions é
(erythema, pain or tenderness, and swelling) were the most
common adverse reaction reported by vaccine recipients
(34%), and were reported more commonly than by placebo
recipients (6%). A temperature of 101°F or higher within 42
days of vaccination occurred at a similar frequency among
both vaccine (0.8%) and placebo (0.9%) recipients. No
serious adverse reactions were identified during the trial.

Herpes Zoster Vaccine
Adverse Reactions

Local reactions - 34% (pain,
erythema)

No increased risk of fever

No serious adverse
reactions identified

Transmission of Varicella Vaccine Virus

Available data suggest that transmission of varicella vaccine
virus is a rare event. Instances of suspected secondary
transmission of vaccine virus have been reported, but in
few instances has the secondary clinical illness been shown
to be caused by vaccine virus. Several cases of suspected
secondary transmission have been determined to have

been caused by wild varicella virus. In studies of household
contacts, several instances of asymptomatic seroconversion
have been observed. It appears that transmission occurs
mainly when the vaccinee develops a rash. If a vaccinated
person develops a rash, it is recommended that close
contact with persons who do not have evidence of varicella
immunity and who are at high risk of complications of
varicella, such as immunocompromised persons, be avoided
until the rash has resolved.

Transmission of varicella due to vaccine virus from recipients
of zoster vaccine has not been reported.

Vaccine Storage and Handling

Varicella-containing vaccine should be stored frozen between
-58°F and +5°F (-50°C and -15°C). Manufacturer package
inserts contain additional information and can be found

at http://www.fda.gov/BiologicsBloodVaccines/Vaccines/
ApprovedProducts/ucm093830.htm. For complete
information on best practices and recommendations please
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refer to CDC’s Vaccine Storage and Handling Toolkit,
http://www.cdc.gov/vaccines/recs/storage/toolkit/storage-
handling-toolkit.pdf.

Varicella Zoster Inmune Globulin

In March 2013, a VZIG product, VariZIG (Cangene
Corporation, Winnipeg, Canada) was licensed by the

FDA. It had previously been available as an investigational
product. The licensed product can be requested from the
sole authorized U.S. distributor, FFF Enterprises (Temecula,
California), for patients who have been exposed to varicella
and who are at increased risk for severe disease and compli-
cations. VariZIG can be obtained by calling FFF Enterprises
at 800-843-7477 at any time or by contacting the distributor
online at http://www.fffenterprises.com.

VariZIG is a purified human immune globulin preparation
made from plasma containing high levels of anti-varicella
antibodies (immunoglobulin class G [IgG]) that is
lyophilized. When properly reconstituted, VariZIG is
approximately a 5% solution of IgG that can be administered
intramuscularly.

The patient groups recommended by ACIP to receive VariZIG
include the following:

e Immunocompromised patients;

» Neonates whose mothers have signs and symptoms of
varicella around the time of delivery (i.e., 5 days before
to 2 days after);

* Preterm infants born at 28 weeks gestation or later
who are exposed during the neonatal period and whose
mothers do not have evidence of immunity;

e Preterm infants born earlier than 28 weeks’ gestation
or who weigh 1,000g or less at birth and were exposed
during the neonatal period, regardless of maternal
history of varicella disease or vaccination;

e and Pregnant women.

Addition information concerning the acquisition and use
of this product is available in the March 30, 2012, edition
of Morbidity and Mortality Weekly Report, available at http://
www.cdc.gov/mmwr/preview/mmwrhtml/mm6112a4.
htm?s_cid=mm6112a4_w.
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