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Prevention of Varicella:
Recommendations of the Advisory Committee on
Immunization Practices (ACIP)

Summary

These recommendations represent the first statement by the Advisory Com-
mittee on Immunization Practices (ACIP) on the use of live, attenuated varicella
virus vaccine—VARIVAX" —manufactured by Merck and Company, Inc. and li-
censed in March 1995 for use in healthy persons =12 months of age. In addition
to presenting information regarding vaccine, this statement updates previous
recommendations concerning the use of varicella zoster immune globulin
(VZIG) as prophylaxis against varicella ( MMWR 1984;33:84-90,95-100).

INTRODUCTION

Varicella (i.e., chickenpox) is a highly contagious disease caused by varicella zoster
virus (VZV). Secondary attack rates for this virus may reach 90% for susceptible
household contacts. VZV causes a systemic infection that usually results in lifetime
immunity. In otherwise healthy persons, clinical illness after reexposure is rare; such
iliness is more likely to occur among immunocompromised persons. However, as with
other viral diseases, reexposure to wild-type varicella often leads to reinfection that
boosts antibody titers without causing clinical illness or detectable viremia. VZV re-
mains dormant in sensory-nerve ganglia and may be reactivated at a later time
causing herpes zoster (i.e., shingles)—a painful vesicular rash usually appearing in a
dermatomal distribution of one or two sensory-nerve roots.

Among children, varicella is usually a self-limited disease that lasts 4-5 days and is
characterized by fever, malaise, and a generalized vesicular rash typically consisting of
250-500 lesions. Adolescents, adults, and immunocompromised persons usually have
more severe disease and are at higher risk for complications. Primary subclinical in-
fection with VZV is rare for persons of all ages.

EPIDEMIOLOGY OF VARICELLA

General

VZV is transmitted from person to person by a) direct contact, droplet, or aerosol
from vesicular fluid of skin lesions or b) secretions from the respiratory tract. The virus
enters the host through the upper-respiratory tract.

The average incubation period for varicella is 14-16 days; however, this period can
range from 10 to 21 days. The period of contagiousness of infected persons is esti-
mated to begin 1-2 days before the onset of rash and end when all lesions are crusted,
which is usually 4-5 days after onset of rash. Persons who have progressive varicella
may be contagious longer, presumably because their immune response is depressed,
which allows viral replication to persist.

Because varicella develops in nearly all persons who live in the United States,
the incidence is estimated to approximate the birth cohort. Data from the National
Health Interview Survey (NHIS) for the period 1980-1990 indicated that an estimated
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3.7 million cases occur annually (annual incidence rate: 1,498 cases per 100,000 popu-
lation) (CDC, unpublished data). Varicella is not a nationally notifiable disease, and
surveillance data are limited. In 1994, only 28 states, the District of Columbia, and New
York City reported cases to CDC’s National Notifiable Disease Surveillance System
(NNDSS), and reporting within states was incomplete. Reporting efficiency is only an
estimated 4%-5%.

Age-specific incidence data were derived from NHIS for the period 1980-1990
(CDC, unpublished data). An estimated 33% of cases occurred in preschool-age
children (i.e., children 1-4 years of age [annual incidence rate: 82.8 cases per
1,000 children]), and 44% occurred in school-age children (i.e., children 5-9 years of
age [annual incidence rate: 91.1 cases per 1,000 children]) (Figure 1). More than 90%
of cases occurred in persons <15 years of age, and few cases occurred in persons
>49 years of age. Epidemiologic and serologic studies confirm that >90% of adults are
immune to VZV (CDC, unpublished data;1). Rates of immunity may be lower for
adults who were raised in certain tropical or subtropical areas (e.g., Puerto Rico) (2).

Otherwise healthy children and adolescents (i.e., persons <15 years of age) com-
prise the largest proportion (80%) of an estimated 9,300 annual varicella-related
hospitalizations. However, the rate of complications is substantially higher for persons
>15 years of age and for infants (i.e., children <1 year of age). The most common
complications of varicella, which can result in hospitalization, are bacterial infections
of skin lesions, pneumonia, dehydration, encephalitis, and hepatitis. Since the asso-
ciation between Reye syndrome and aspirin use was identified, Reye syndrome,
which was once considered a common complication resulting from varicella infection,
now rarely occurs (3,4).

The mean annual number of persons who died in the United States as a re-
sult of complications of varicella decreased from 106 persons during 1973-1979 to

FIGURE 1. Age-specific annual incidence of varicella,* — United States, 1980-1990
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57 persons during 1982-1986. This decrease may have resulted from a) the substantial
reduction in cases of Reye syndrome, b) the availability of acyclovir, c) the selective
use of varicella zoster immune globulin (VZIG), and d) improvements in supportive
care. However, during 1987-1992, the mean annual number of varicella-related deaths
increased to 94 persons; the cause of this increase is unknown. The case-fatality rate
is lower for children and adolescents 1-14 years of age than for infants (0.75 cases per
100,000 children and 6.23 cases per 100,000 infants). Among persons =15 years of age,
the risk for death increases with age, from 2.7 per 100,000 among persons 15-19 years
of age to 25.2 per 100,000 among persons 30-49 years of age (CDC, unpublished data).
Although the varicella-related mortality rate among children generally is low, during
periods of increased varicella incidence, the circulation of virulent strains of group A
streptococci (which are more likely to cause invasive, fatal infections) can result in an
unusually high number of hospitalizations and deaths among children (5,6).

Prenatal and Perinatal Exposure

Although prenatal infection is uncommon because most women of childbearing
age are immune to VZV (7), varicella in pregnant women is associated with a risk for
VZV transmission to the fetus or newborn. Intrauterine VZV infection may result in
congenital varicella syndrome, clinical varicella (during the newborn period), or clini-
cal zoster (during infancy or early childhood) (8-17). Infants who are prenatally
exposed to VZV, even if asymptomatic, may have measurable varicella-specific IgM
antibody during the newborn period, have persistent varicella-specific IgG immunity
after 1 year of age without a history of postnatal varicella, or demonstrate positive
lymphocyte transformation in response to VZV antigen (8).

Congenital varicella syndrome, first recognized in 1947 (11), can occur among in-
fants born to mothers infected during the first half of pregnancy and may be
manifested by low birthweight, cutaneous scarring, limb hypoplasia, microcephaly,
cortical atrophy, chorioretinitis, cataracts, and other anomalies. Aggregate results
from prospective studies (8,13-15) indicate that congenital varicella syndrome devel-
oped in four (0.7%) of 564 infants born to mothers who had varicella during the first
trimester of pregnancy. In a prospective study conducted in the United Kingdom and
West Germany from 1980 to 1993, a higher risk for congenital varicella syndrome was
observed when maternal infection occurred during 13-20 weeks’ gestation than when
infection occurred from conception through 12 weeks’ gestation (2% versus 0.4%,
respectively) (14). In this same population, herpes zoster developed during infancy or
early childhood in four (0.8%) of 477 infants who were exposed to VZV during
13-24 weeks’ gestation and six (1.7%) of 345 infants who were exposed during 25—
36 weeks’ gestation.

The onset of varicella in pregnant women from 5 days before to 2 days after deliv-
ery results in severe varicella infection in an estimated 17%-30% of their newborn
infants. These infants are exposed to VZV without sufficient maternal antibody to less-
en the severity of disease. The risk for death among neonates has been estimated to
be 31% among those infants whose mothers had onset of rash 0-4 days before giving
birth (16). This estimated risk was based on a limited number of infant deaths and
may be inflated because some cases resulted from selective reporting and occurred
before neonatal intensive care was available. When cases were reevaluated, several
infants had been at higher risk for death because of low birthweight. In at least one
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case, another cause of death had been probable (17). Although the risk for death
among neonates who do not receive VZIG intervention is likely substantially lower
than was previously estimated, VZIG has had a salutary effect on neonatal disease.
For example, although only 21 neonatal deaths were reported in the United Kingdom
during a 20-year period before VZIG was available, the proportion of deaths among
neonates infected with varicella decreased from 7% to none after routine use of VZIG
(18).

Nosocomial Transmission

Nosocomial transmission of VZV is well recognized (19-29), and guidelines for the
prevention of nosocomial VZV infection previously have been published (30). Guide-
lines concerning infection control for hospital personnel are being developed (CDC,
unpublished data). Sources of nosocomial exposure have included patients, hospital
staff, and visitors (e.g., the children of hospital employees) who are infected with
varicella or herpes zoster. In hospitals, airborne transmission of VZV has been demon-
strated when varicella has occurred in susceptible persons who have had no direct
contact with the index case-patient (31-35).

Although severe varicella disease and complications can occur in all susceptible,
hospitalized patients, certain conditions are associated with higher risk. Patients at
high risk for severe disease and complications include a) premature infants born to
susceptible mothers, b) infants who are born at <28 weeks’ gestation or who weigh
<1,000 g (regardless of maternal immune status), and ¢) immunocompromised per-
sons of all ages—including persons who are undergoing immunosuppressive therapy,
have malignhant disease, and are immunodeficient.

Strategies for managing clusters of VZV infection in hospitals have included isolat-
ing patients who have varicella and susceptible patients who have been exposed to
the virus; controlling air flow; using rapid serologic testing; furloughing or screening
exposed, susceptible personnel daily for skin lesions, fever, and systemic symptoms;
and temporarily reassigning susceptible personnel to locations remote from patient-
care areas (36-43). Appropriate isolation of hospitalized patients who have confirmed
or suspected VZV infection can reduce the risk for transmission to personnel. Only
personnel who are immune to varicella should care for these patients. If susceptible
personnel are exposed to varicella, they are potentially infective 10-21 days after ex-
posure and are often furloughed, usually at substantial cost. The use of VZIG following
exposure can be costly, does not necessarily prevent varicella, and may prolong the
incubation period by =1 week, thus extending the time during which personnel should
not work in patient areas.

Herpes Zoster

Following varicella, VZV persists in a latent form in sensory-nerve ganglia without
any clinical manifestation. The latent virus can be reactivated, causing herpes zoster.
Approximately 15% of the population will experience herpes zoster during their
lifetimes (44 ). Herpes zoster develops most frequently among immunocompromised
persons and the elderly. Disseminated herpes zoster with generalized skin eruptions
and central nervous system, pulmonary, hepatic, and pancreatic involvement is more
likely to occur in immunocompromised persons than in the general population. VZV
can be transmitted from the lesions of patients who have herpes zoster to susceptible
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contacts, although the likelihood of transmission of VZV from herpes zoster is much
less than that from primary varicella. Transmission of VZV from patients who have
herpes zoster results in primary varicella in susceptible contacts.

VARICELLA ANTIBODY TESTING

A reliable history of varicella is a valid measure of immunity. Because the rash is
distinctive and subclinical cases rarely occur, most parents know if their child has had
varicella. A negative history of varicella substantiated by a parent may be more accu-
rate than a self-reported negative history given by an adult. Data from one study
indicated that the attack rate following household exposure in parents who reported
themselves as being susceptible was 5%; however, among children whose parents
reported them as being susceptible, the attack rate was 87%. In children with positive
histories, the attack rate was 7% (45).

Serologic tests have been used to assess the accuracy of reported histories of
varicella (1,26,42,46,47). In adults, a positive history of varicella is highly predictive of
serologic immunity (97%-99% of persons are seropositive); however, the majority of
adults who have negative or uncertain histories are also seropositive (71%-93%).

The appropriateness of a laboratory test to detect antibody to VZV depends on the
purpose for obtaining the information; tests differ in their ability to detect antibody
acquired from natural varicella versus antibody acquired from vaccination—Ilevels of
which are lower than those following natural infection. Likewise, tests that rapidly as-
sess the susceptibility of persons at high risk who are exposed to varicella differ from
those used in serologic surveys. Certain tests require equipment or techniques that
are not appropriate for general diagnostic laboratories. Thus, the criteria for selection
of an antibody-detection assay include test sensitivity and specificity, the length of
time required to obtain results, and availability of the assay.

Many methods have been used to detect antibody to V2V, including complement
fixation (CF), indirect fluorescent antibody (IFA), fluorescent antibody to membrane
antigen (FAMA), neutralization (N), indirect hemagglutination (IHA), immune adher-
ence hemagglutination (IAHA), radioimmunoassay (RIA), latex agglutination (LA), and
enzyme-linked immunosorbent assay (ELISA) (48-60). IFA, FAMA, N, and RIA are sen-
sitive tests, but they are time consuming and have requirements that make them
unsuitable for use in general diagnostic laboratories. The CF test has been widely used
but is the least sensitive test; antibody may diminish to levels undetectable by CF sev-
eral months after natural varicella infection. RIA and ELISA are equal in sensitivity;
both tests are tenfold more sensitive than IFA and twentyfold more sensitive than CF
(54 ). ELISA tests, which are commercially available, range in sensitivity from 86% to
97% and range in specificity from 82% to 99% in detecting antibody after natural
varicella infection. A highly sensitive gpELISA using purified viral glycoproteins as
antigens has been used in clinical trials for the large-scale testing of immunogenicity
of varicella virus vaccine, but it is not commercially available (58). A commercially
available LA test using latex particles coated with VZV glycoprotein antigens can be
completed in 15 minutes and does not require special equipment (59 ). The sensitivity
and specificity of the LA test are comparable to those of FAMA in detecting antibody
response following natural varicella infection, but the LA test is less sensitive in de-
tecting antibody following vaccination; for both purposes, the LA test generally is
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more sensitive than commercial ELISAs. The LA test has detected antibody for up to
11 years after varicella vaccination (60).

ACYCLOVIR FOR THE TREATMENT AND PREVENTION
OF VARICELLA

Acyclovir is a synthetic nucleoside analog that inhibits replication of human herpes
viruses, including VZV. Intravenous acyclovir has been available since the early 1980s
for use in immunocompromised persons who have varicella and, when administered
within 24 hours of onset of rash, has been effective in reducing the morbidity and
mortality associated with varicella (61-63).

In 1992, the Food and Drug Administration (FDA) approved the use of oral acyclovir
for the treatment of varicella in otherwise healthy children. Approval was based on
placebo-controlled, double-blind studies (64-65) that indicated that beneficial clinical
effects occurred (i.e., a decrease in the number of days in which new lesions ap-
peared, the duration of fever, and the severity of cutaneous and systemic signs and
symptoms) when acyclovir was administered within 24 hours of onset of rash. No
serious adverse events occurred during the period of drug administration. Acyclovir
did not decrease transmission of varicella or reduce the duration of absence from
school. The rate of complications from varicella is low for healthy children. Data from
these studies could not determine whether acyclovir had a significant effect on this
rate because too few complications occurred. In these studies, antibody titers follow-
ing infection in children receiving acyclovir were not substantially different from titers
of children in the control group (64,65). Clinical trials among adolescents and adults
(66-68) have indicated that acyclovir is safe and effective in reducing the duration and
severity of clinical illness if the drug is administered within 24 hours of the onset of
rash.

The Committee on Infectious Disease of the American Academy of Pediatrics (AAP)
published a statement on the use of acyclovir (69). The Committee did not consider
the administration of acyclovir to healthy children to be beneficial enough to justify
routine administration to such children; however, the Committee acknowledged that
certain circumstances may justify the minimal clinical benefit. Complications and
more severe varicella may occur in adolescents and adults or in secondary case-
patients who live in the households of infected children; therefore, AAP considered
such situations appropriate for the use of this drug.

The safety of systemic acyclovir therapy among pregnhant women has not been
established. Although studies involving animals have not indicated teratogenic
effects, adequate, well-controlled studies among pregnant women have not been con-
ducted. Acyclovir is classified as Category C in the FDA use-in-pregnancy rating (i.e.,
risk cannot be ruled out, but potential benefits may justify the possible risk)
(Burroughs Wellcome Company, Zoviraxd package insert). AAP does not recommend
oral acyclovir for pregnant women; however, in instances of serious, viral-mediated
complications (e.g., pneumonia), AAP stated that intravenous acyclovir should be
considered. Burroughs Wellcome Company maintains the Acyclovir in Pregnancy
Registry to monitor the maternal-fetal outcomes of pregnant women who are
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administered systemic acyclovir. The registry is a collaborative effort of Burroughs
Wellcome Company, CDC, and academic epidemiologists.*

Two nucleoside analogs, acyclovir and famciclovir, have been approved by FDA for
treating herpes zoster. If administered within 72 hours of rash onset, acyclovir has
accelerated the rate of cutaneous healing and has reduced the severity of acute ne-
crosis in adults who have herpes zoster (70). Oral famciclovir, when administered
during the same period of time, has similar efficacy (71).

The prophylactic use of acyclovir in susceptible children following household expo-
sure to varicella recently has been studied. These studies indicated fewer and less
severe cases among children administered acyclovir than among children in the con-
trol group. Data from one study indicated that varicella developed in 16% of children
treated with acyclovir during the second week after exposure compared with 100% of
children in the control group (72). In another study, 85% of children who were treated
during the first week after exposure seroconverted (a fourfold or greater increase in
antibody in convalescent sera), as did 79% of those treated during the second week
after exposure (73). Seroconversion in the absence of clinical disease occurred more
frequently in children who received acyclovir during the second week after exposure
(73%) than among those who received acyclovir during the first week after exposure
(9%). Thus, although acyclovir appeared to prevent or modify clinical disease in most
cases, some children remained susceptible. Serologic testing is required to distin-
guish those children with subclinical disease who seroconverted from those children
who were not infected (74).

Postexposure use of acyclovir may be a less costly alternative to the use of VZIG in
some susceptible persons. However, before such a strategy could be considered, ad-
ditional data are needed concerning the prophylactic use of acyclovir in healthy and
immunocompromised persons in all age groups.

LIVE, ATTENUATED VARICELLA VIRUS VACCINE

The varicella virus vaccine licensed in the United States is composed of the Oka
strain of live, attenuated VZV. The Oka strain was isolated in Japan (75) in the early
1970s from vesicular fluid in a healthy child who had natural varicella and was attenu-
ated through sequential propagation in cultures of human embryonic lung cells,
embryonic guinea-pig cells, and human diploid cells (WI-38). The virus in the Oka/
Merck vaccine has undergone further passage through human diploid-cell cultures
(MRC-5) for a total of 31 passages. Varicella virus vaccine was first licensed for use
among high-risk children in several European countries in 1984, in Japan in 1986, and
in Korea in 1988. In Japan and Korea, licensure was extended to healthy children in
1989; no concerns about vaccine safety have been identified after the administration
of >2 million doses in these countries.

Varicella virus vaccine is lyophilized, and when reconstituted as directed in the
package insert and stored at room temperature for 30 minutes, the vaccine contains
>1,350 plaque forming units (PFUs) of Oka/Merck VZV in each 0.5-mL dose. Each
0.5-mL dose also contains 12.5 mg of hydrolyzed gelatin, trace amounts of neomycin
and fetal bovine serum, 25 mg of sucrose, and trace residual components of MRC-5
cells (including DNA and protein). The vaccine does not contain preservatives.

*Physicians are encouraged to register pregnant patients who are being treated with acyclovir
by calling (800) 722-9292, ext. 58465.
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Since 1981, a total of 9,454 healthy children and 1,648 healthy adolescents and
adults have received several formulations of the Oka/Merck vaccine as part of clinical
trials conducted in the United States (76-83). The occurrence of serious adverse
events has been minimal (see Vaccine-Associated Adverse Events). Antibody re-
sponses have been measured by gpELISA.

Immunogenicity

The seroconversion rate (gpELISA >0.3 U) after one dose of vaccine among
6,889 susceptible children 12 months-12 years of age was demonstrated to be 97%;
76% of these children achieved antibody titers of gpELISA =5 U (Merck and Company,
Inc., unpublished data). Persistence of antibody (i.e., IgG >5 by FAMA) measured
yearly for 4 years after vaccination was consistently high (i.e., >90%) in children vacci-
nated at 12, 13, 14, 15, 16-23, 24-36, or 48-144 months of age, although the numbers
of children tested decreased considerably as the length of time since vaccination in-
creased. Six years after vaccination at ages ranging from 1 to 12 years, 35 children had
no decrease in antibody titers (84). In Japan, antibodies to VZV were present in 97%
of children 7-10 years after vaccination, and titers were comparable to those in chil-
dren who had natural varicella infection 7-10 years earlier (85). A subsequent 20-year
follow-up study revealed that antibody levels were higher than those observed
10 years earlier (86). These higher levels might have resulted from asymptomatic
boosting of vaccine-induced immunity by exposure to wild-type VZV, because <20% of
children in Japan were vaccinated during 1991-1993.

Among persons =13 years of age, 78% of vaccinees seroconverted after the first
dose of varicella virus vaccine, and 99% seroconverted after a second dose, which was
administered 4-8 weeks later (Merck and Company, Inc., unpublished data); the pro-
portion of vaccinees who seroconverted did not differ by age. Detectable antibody
levels have persisted for at least 1 year in 97% of adolescents and adults who were
administered two doses of vaccine 4-8 weeks apart.

Efficacy and Breakthrough Infections

In clinical trials, the vaccine has proven to be effective for >10 years in preventing
varicella. However, breakthrough infections (i.e., cases of varicella that occur in some
vaccinated persons following exposure to wild-type virus) can occur, usually resulting
in mild illness.

In a double-blind, placebo-controlled trial using vaccine that contained
17,430 PFUs, efficacy among children 1-14 years of age was 100% after the first
varicella season and 96% after the second season. On the basis of a long-term evalu-
ation of a subset of vaccinees whose vaccination status was revealed after the second
year following vaccination, efficacy was an estimated 95% after 7 years (77). A con-
trolled efficacy trial was not conducted for adults.

Data from all trials in which vaccinees of all ages were actively followed for up to
9 years indicated that varicella developed in <1%-4.4% of vaccinees per year, depend-
ing on vaccine lot and time interval since vaccination (Merck and Company, Inc.,
unpublished data). Active and passive surveillance data collected during 6 years of
follow-up have indicated that each year, varicella developed in 2.1%-3.6% of the
4,142 children who received earlier lots of vaccine containing 1,000-1,625 PFUs
of attenuated virus. Natural varicella attack rates in children 1-9 years of age are an
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estimated 8.3%-9.1%; thus, these data represent an estimated 67% (range: 57%—77%)
decrease from the total number of expected cases. For up to 3 years of follow-up,
varicella developed in 0.2%-1% of 1,164 children who received the current vaccine
containing 2,900-9,000 PFUs per year, representing an average 93% decrease from
expected rates. The attack rate after household exposure for a subset of 259 persons
who received early lots of vaccine decreased by 77% compared with the expected
attack rate for unvaccinated persons (attack rate: 20% and 87%, respectively) (45,64 ;
Merck and Company, Inc., unpublished data). In these clinical trials, varicella sub-
sequently developed in substantially fewer children who had postvaccination
gpELISA titers of =25 U varicella than those children who had postvaccination gpELISA
titers of <5 U.

Varicella is substantially less severe among vaccinated persons than unvaccinated
persons, who usually have fever and several hundred vesicular lesions (87). For vac-
cinees in whom varicella has developed, the median number of skin lesions has been
<50 (88,89, Merck and Company, Inc., unpublished data). In addition, most vaccinees
have been afebrile, have had fewer vesicular lesions, and have had shorter duration of
illness than unvaccinated persons. llinesses associated with vaccine failure are attenu-
ated and have not increased in severity during the 7-10 years of follow-up study.

The rate of disease transmission from vaccinees in whom varicella develops is low
for children but has not been studied in adults. In 10 different trials conducted from
1981 through 1989 involving 2,141 vaccinated children, breakthrough infections oc-
curred in 78 vaccinated children during the 1-8 year follow-up period of active
surveillance, resulting in secondary transmission to 11 (12.2%) of their 90 vaccinated
siblings (89). lliness was mild in both index and secondary case-patients. Transmis-
sion to a susceptible mother from a vaccinated child in whom breakthrough disease
occurred also has been reported (Merck and Company, Inc., unpublished data).

Varicella virus vaccine provides 70%-90% protection against infection and 95% pro-
tection against severe disease for 7-10 years after vaccination. Data are insufficient to
evaluate the extent of the protection provided by varicella vaccination against serious
complications from varicella (e.g., bacterial infections of skin lesions, pneumonia, and
encephalitis) in persons of all ages. However, serious complications are anticipated to
be reduced, because data indicate attenuation of common manifestations of disease
in vaccinees.

Current data concerning vaccine efficacy and persistence of antibody in vaccinees
are based on research that has been conducted when natural VZV infection has been
highly prevalent and has not been affected by wide use of the vaccine. Thus, the ex-
tent to which the protection provided by vaccination has been increased by boosting
from exposure to natural virus and whether longer term immunity may wane as the
circulation of natural VZV decreases are unknown.

Transmission of Vaccine Virus

Available data suggest that healthy children are unlikely to transmit vaccine virus
to susceptible contacts, but that risk for transmission from vaccinees who are immu-
nocompromised is higher and may be associated with occurrence of rash following
vaccination. Risk for transmission of vaccine virus was assessed in siblings of vacci-
nated children who received placebo themselves (76). During the 8 weeks following
vaccination, six (1%) of 439 placebo recipients seroconverted without rash; their
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vaccinated siblings also had no rash. Among three of the six children who serocon-
verted, serologic data suggested that the preparations administered to the assigned
vaccine and placebo recipients were mistakenly switched. In addition, varicella devel-
oped in three other placebo recipients during months of high varicella incidence (i.e.,
from December through June); one recipient had had an exposure to natural varicella
at school. In another study, no evidence of transmission of vaccine virus was found
after vaccinating 37 healthy siblings of 30 immunocompromised children (90 ). None
of the immunocompromised children had rash or demonstrated evidence of humoral
or cell-mediated immune responses.

Higher risk for transmission of vaccine virus has been documented among children
who have both rash following vaccination and leukemia. Data from one study indi-
cated that varicella virus vaccine infection occurred in 15 (17%) of 88 exposed, healthy
siblings of leukemic vaccine recipients; mild rash developed in 11 siblings (91). In one
family, tertiary transmission to a second healthy sibling occurred, with rash develop-
ing 18 days after rash onset in the secondary case-patient and 33 days after rash onset
in the leukemic child. Both healthy siblings had mild rash (i.e., 11 and 40 lesions, re-
spectively), and vaccine virus was isolated from all three case-patients.

These data suggest that healthy, vaccinated persons have a minimal risk for trans-
mitting vaccine virus to their contacts; this risk may be higher in vaccinees in whom a
varicella-like rash develops following vaccination. In clinical trials, nonlocalized rash
developed in 3.8% of children and 5.5% of adolescents and adults (median: five le-
sions) after the first injection and 0.9% of adolescents and adults after the second
injection.

Herpes Zoster Following Vaccination

The incidence of herpes zoster after varicella vaccination among otherwise healthy
children is approximately 18 per 100,000 person years of follow-up (Merck and Com-
pany, Inc., unpublished data). A population-based study indicated that the incidence of
herpes zoster after natural varicella infection among healthy children was 77 per
100,000 person years. However, these two rates should be compared cautiously,
because the latter rate was based on a larger pediatric population that was monitored
for a longer period of time than were the vaccinees (92,93). One case of herpes zoster
has been reported among adult vaccinees, resulting in an incidence of 12.8 per
100,000 person years. Although unknown, the rate of herpes zoster in unvaccinated
adults is expected to be higher than that in adult vaccinees. All of the vaccinees’ ill-
nesses were mild and without complications. Wild-type virus was identified in one
vaccinated child and one vaccinated adult by using restriction endonuclease analysis
in cultures from vesicles, which suggests that some herpes zoster cases in vaccinees
may result from antecedent natural varicella infection (Merck and Company, Inc., un-
published data;94).

Vaccine as Postexposure Prophylaxis

No data exist regarding postexposure efficacy of the current varicella virus vaccine.
Postexposure prophylaxis of children using previous formulations of varicella virus
vaccine has been conducted in two controlled studies. In Japan (95) and the United
States (79), protective efficacy was =90% when children were vaccinated within
3 days of exposure.



Vol. 45 / No. RR-11 MMWR 11

Cost Benefit of Vaccine

A recent cost-effectiveness study (96 ) was performed using current estimates of
morbidity and mortality (CDC, unpublished data), mathematical modeling of the pro-
jected impact of vaccination (97), and current direct and indirect costs. Unlike a
previous study published in 1985 (98), the recent analysis accounted for potential
changes in the frequency and severity of varicella-related complications resulting
from expected changes in the epidemiology and age distribution of varicella following
widespread use of varicella virus vaccine. Additional efficacy data for 1985-1993 were
available, and empiric data on medical utilization and costs of work-loss resulting
from varicella were used. The results of this study, which were determined using an
estimated cost of $35 per dose of vaccine and $5 for vaccine administration, indicated
a savings of $5.40 for each dollar spent on routine vaccination of preschool-age chil-
dren when direct and indirect costs were considered. When only direct medical costs
were considered, the benefit-cost ratio was 0.90:1. Benefit-cost ratios were only
slightly lower when lower estimates of the short-term and long-term effectiveness of
the vaccine were used.

DISTRIBUTION, HANDLING, AND STORAGE OF VACCINE

To maintain potency, the lyophilized vaccine must be stored frozen at an average
temperature of <5 F (<-15 C). Household freezers manufactured since the mid-1980s
are designed to maintain temperatures from -4 F (-20 C) to 5 F (-15 C). When tested,
VARIVAX" has remained stable in frost-free refrigerators. Refrigerators with ice com-
partments that are either not tightly enclosed or enclosed with unsealed, uninsulated
doors (e.g., small, dormitory-style refrigerators) may not meet temperature require-
ments. Regardless of the type of freezer, providers should check the adequacy of their
freezer by verifying its temperature before obtaining vaccine.

The diluent should be stored separately either at room temperature or in the refrig-
erator. The vaccine should be reconstituted according to the directions in the package
insert and only with the diluent supplied with the vaccine, which does not contain
preservative or other antiviral substances that could inactivate the vaccine virus. Once
reconstituted, the vaccine should be used immediately to minimize loss of potency.
The vaccine should be discarded if not used within 30 minutes after reconstitution.

Handling of Vaccine Within a Clinic and for Clinics That do not
Have Adequate Facilities to Store Vaccine

When an immunization session is being held at a site distant from the freezer in
which the vaccine is stored, the needed number of vaccine vials for the immunization
session should be stored in a suitable container (i.e., the original shipping container or
a comparable container with a properly fitting lid) with an adequate quantity of dry ice
(i.e., a minimum of 6 lbs/box), so that dry ice would remain if any unreconstituted
vaccine must be returned to the freezer. Dry ice, when placed in a suitable container,
will maintain a temperature of 5 F (-15 C) or colder.

When optimal handling conditions are not feasible because of the location of the
freezer storage area or concern for security of the room where vaccines are adminis-
tered within a clinic, or when vaccine must be transported to a clinic site distant from
the freezer-storage area, minimal potency can be maintained if varicella virus vaccine
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is stored continuously for up to 72 hours at temperatures of 36-46 F (2-8 C). This vac-
cine should be discarded if not used within 72 hours of placing it into storage.*

Minimizing Wastage of Vaccine

Vaccine wastage can be minimized by accurately determining the number of
doses needed for clinics that do not have adequate freezer-storage facilities. To ensure
maximal vaccine potency, smaller shipments of vaccine should be ordered more
frequently—preferably at least once every 3 months. Vaccine lots with a longer expira-
tion period (i.e., >12 months to expiration) should be selected for use in clinics that do
not have adequate facilities to store vaccine.

Transfer of Vaccine Between Clinic Sites

When transferring vaccine between clinic sites is required (e.g., when supply must
be adjusted), the vaccine should be packed in the manufacturer’s shipping container
or a container with comparable insulating qualities using appropriate quantities of dry
ice (e.g., a minimum of 6 Ibs/box). Residual dry ice should be available at the receiving
site. If dry ice is not available, the vaccine should be discarded unless a temperature
recorder has been included in the transport box; if the temperature has been <36-46 F
(£2-8 C) for up to 72 hours, the vaccine can be used within 72 hours of removal from
the freezer-storage area.

RECOMMENDATIONS FOR THE USE OF
VARICELLA VIRUS VACCINE

Persons <13 Years of Age

Varicella virus vaccine has been approved for use among healthy children
12 months-12 years of age. Children in this age group should receive one 0.5-mL dose
of vaccine subcutaneously.

Children who have a reliable history of varicella are considered immune, and those
who do not have such a history or who have an uncertain history of varicella are con-
sidered susceptible. Serologic testing of children before vaccination is not warranted
because a) most children 12 months-12 years of age who do not have a clinical history
of varicella are susceptible and b) the vaccine is well tolerated in seropositive persons.

12-18 Months of Age. All children should be routinely vaccinated at 12-18 months
of age. Varicella virus vaccine may be administered to all children at this age—
regardless of a history of varicella; however, vaccination is not necessary for children
who have reliable histories of varicella. Varicella virus vaccine preferably should be
administered routinely to children at the same time as measles-mumps-rubella
(MMR) vaccine. Varicella virus vaccine is safe and effective in healthy children
>12 months of age when administered at the same time as MMR vaccine at separate
sites and with separate syringes or when administered separately =230 days apart. The
number and types of adverse events in children who have received VARIVAX" and
MMR concurrently have not differed from those in children who have been adminis-
tered the vaccines at different visits (Merck and Company, Inc., unpublished data).
Data concerning the effect of simultaneous administration of VARIVAX" with various

*For information regarding use of vaccine inadvertently exposed to conditions not addressed
in these guidelines, inquiries should be directed to Merck and Company, Inc. (telephone:
(800)-9-VARIVAX).
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combinations of MMR-, diphtheria and tetanus toxoids and pertussis (DTP)-, and
Haemophilus influenzae type b (Hib)-containing vaccines have not yet been published.
However, data regarding simultaneous administration of an investigational quadriva-
lent vaccine containing varicella (MMRII VO) with diphtheria and tetanus toxoids and
acellular pertussis (DTaP) and Hib vaccines suggest that no notable interactions exist
between varicella and any other vaccines that are routinely administered to young
children (e.g., measles, mumps, rubella, diphtheria, tetanus, pertussis, and Haemophi-
lus influenzae type b vaccines). Furthermore, the simultaneous administration of most
widely used live, attenuated and inactivated vaccines has not resulted in impaired an-
tibody response or an increased rate of adverse events. Therefore, varicella virus
vaccine may be administered simultaneously with all of the vaccines recommended
for children 12-18 months of age. Simultaneous administration is particularly impor-
tant when health-care providers anticipate that, because of certain factors (e.g.,
previously missed vaccination opportunities), a child may not return for subsequent
vaccination.

19 Months-12 Years of Age. Varicella vaccine is recommended for all susceptible
children by their 13th birthday. After 12 years of age, natural varicella is more severe
and complications are more frequent. Recently, ACIP recommended establishing a
routine immunization visit at 11-12 years of age to review immunization status and to
administer necessary vaccinations (99). Although vaccine may be administered at
any time after 18 months of age, varicella virus vaccine should be administered to
susceptible children during this routine visit.

Persons =13 Years of Age

Varicella vaccine is approved for use among healthy adolescents and adults. Be-
cause natural VZV infection can be severe in older adolescents and adults, varicella
immunity is desirable in these age groups. Persons =13 years of age should be admin-
istered two 0.5-mL doses of vaccine, subcutaneously, 4-8 weeks apart. If >8 weeks
elapse following the first dose, the second dose can be administered without restart-
ing the schedule.

Persons =13 years of age who have reliable histories of varicella are considered
immune. Those who do not have such histories are considered susceptible and can be
tested to determine immune status or can be vaccinated without testing. Because
71%-93% of adults who do not have a reliable history of varicella are actually immune
(1,26,42,46,47), serologic testing before vaccination is likely to be cost effective for
both adults and adolescents (100).

Adolescents and adults should be assessed for varicella immune status, and those
who are susceptible should be vaccinated. Priority should be given to vaccination of
susceptible adolescents and adults who are at high risk for exposure and for transmit-
ting disease; specific assessment efforts are targeted to these persons (Box 1).

Health-Care Workers*

All susceptible health-care workers should ensure that they are immune to
varicella. In health-care institutions, serologic screening of personnel who have a
negative or uncertain history of varicella is likely to be cost effective.

*The recommendations for health-care workers were prepared jointly by ACIP and the Hospital
Infection Control Practices Advisory Committee.
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Routine testing for varicella immunity after two doses of vaccine is not necessary
for the management of vaccinated health-care workers who may be exposed
to varicella, because 99% of persons are seropositive after the second dose. Serocon-
version, however, does not always result in full protection against disease. Testing
vaccinees for seropositivity immediately after exposure to VZV is a potentially effec-
tive strategy for identifying persons who remain at risk for varicella. Prompt serologic
results may be obtained using the LA test. Varicella is unlikely to develop in persons
who have detectable antibody; persons who do not have such antibody can be re-
tested in 5-6 days to determine if an anamnestic response is present, in which case
development of disease is unlikely. Persons who remain susceptible may be fur-
loughed. Alternatively, persons can be monitored daily to determine clinical status
and then furloughed at the onset of manifestations of varicella. Institutional guidelines
are needed for the management of exposed vaccinees who do not have detectable
antibody and for persons who develop clinical varicella.

More information is needed concerning the risk for transmission of vaccine virus
from vaccinees in whom varicella-like rash develops following vaccination. On the ba-
sis of available data, the risk appears to be minimal, and the benefits of vaccinating
susceptible health-care workers outweigh this potential risk. As a safeguard, institu-
tions may wish to consider precautions for personnel in whom rash develops

BOX 1. Vaccination of persons =213 years of age

® Vaccination is recommended for susceptible persons who have close contact
with persons at high risk for serious complications (e.g., health-care workers
and family contacts of immunocompromised persons).

® Vaccination should be considered for susceptible persons in the following
groups who are at high risk for exposure:

a) Persons who live or work in environments in which transmission of VZV is
likely (e.g., teachers of young children, day-care employees, and residents
and staff in institutional settings).

b) Persons who live or work in environments in which varicella transmission
can occur (e.g., college students, inmates and staff of correctional institu-
tions, and military personnel).

¢) Nonpregnant women of childbearing age. Vaccination of women who are
not pregnant—but who may become pregnant in the future—will reduce
the risk for VZV transmission to the fetus. Varicella immunity may be ascer-
tained at any routine health-care visit or in any setting in which vaccination
history may be reviewed (e.g., upon college entry). Women should be asked
if they are pregnant and advised to avoid pregnancy for 1 month following
each dose of vaccine.

d) International travelers. Vaccination should be considered for international
travelers who do not have evidence of immunity to VZV (e.g., serologic
tests), especially if the traveler expects to have close personal contact with
local populations, because varicella is endemic in most countries.

® Vaccination of other susceptible adolescents and adults is desirable and may
be offered during routine health-care visits.
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following vaccination and for other vaccinated personnel who will have contact with
susceptible persons at high risk for serious complications.

Vaccination should be considered for unvaccinated health-care workers who are
exposed to varicella and whose immunity is not documented. However, because the
protective effects of postexposure vaccination are unknown, persons vaccinated after
an exposure should be managed in the manner recommended for unvaccinated
persons.

Household Contacts of Immunocompromised Persons

Immunocompromised persons are at high risk for serious varicella infections. Dis-
seminated disease occurs in approximately 30% of such persons who have primary
infection. Vaccination of household contacts provides protection for immunocom-
promised persons by decreasing the likelihood that wild-type varicella virus will be
introduced into the household. Vaccination of household contacts of immunocom-
promised persons theoretically may pose a minimal risk of transmission of vaccine
virus to immunocompromised persons, although in one study, no evidence of trans-
mission of vaccine virus was found after vaccinating 37 healthy siblings of 30 children
with malignancy. Available data indicate that disease caused by vaccine virus in im-
munocompromised persons is milder than wild-type disease and can be treated with
acyclovir. More information is needed concerning the risk for transmission of the vac-
cine virus from both vaccinees who have and who do not have varicella-like rash
following vaccination. On the basis of available data, the benefits of vaccinating sus-
ceptible household contacts of immunocompromised persons outweigh the potential
risk for transmission of vaccine virus to immunocompromised contacts.

VACCINE-ASSOCIATED ADVERSE EVENTS

Varicella virus vaccine has been well tolerated when administered to
>11,000 healthy children, adolescents, and adults during clinical trials. Inadvertent
vaccination of persons immune to varicella has not resulted in an increase in adverse
events. In a double-blind, placebo-controlled study of 914 healthy, susceptible chil-
dren and adolescents (76), pain and redness at the injection site were the only
adverse events that occurred significantly more often (p<0.05) in vaccine recipients
than in placebo recipients.

Persons 12 Months-12 Years of Age

In uncontrolled clinical trials of approximately 8,900 healthy children (Merck and
Company, Inc., package insert) who were administered one dose of vaccine and then
monitored for up to 42 days, 14.7% developed fever (i.e., oral temperature 2102 F
[239 C]); these febrile episodes occurred throughout the 42-day period and were usu-
ally associated with intercurrent illness. A total of 19.3% of vaccine recipients had
complaints regarding the injection site (e.g., pain/soreness, swelling, erythema, rash,
pruritus, hematoma, induration, and stiffness), 3.4% had a mild, varicella-like rash at
the injection site consisting of a median number of two lesions and occurring at a peak
of 8-19 days postvaccination, and 3.8% had a nonlocalized, varicella-like rash consist-
ing of a median number of five lesions and occurring at a peak of 5-26 days
postvaccination. Febrile seizures following vaccination occurred in <0.1% of children;
a causal relationship has not been established.
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Persons =13 Years of Age

In uncontrolled trials of persons =213 years of age, approximately 1,600 vaccinees
who received one dose and 955 who received two doses of varicella vaccine were
monitored for 42 days for adverse events (Merck and Company, Inc., package insert).
After the first and second doses, 10.2% and 9.5% of vaccinees, respectively, developed
fever (i.e., oral temperature =100 F [37.7 C]); these febrile episodes occurred through-
out the 42-day period and were usually associated with intercurrent illness. After
one and two doses, 24.4% and 32.5% of vaccinees, respectively, had complaints
regarding the injection site (e.g., soreness, swelling, erythema, rash, pruritus, hema-
toma, pyrexia, induration, and numbness); a varicella-like rash at the injection site
consisting of a median number of two lesions and occurring at a peak of 6-20 days
and 0-6 days postvaccination, respectively, developed in 3% and 1% of vaccinees, re-
spectively; and a nonlocalized rash consisting of a median number of five lesions
developed in 5.5% and 0.9% of vaccinees, respectively, and occurred at a peak of 7-
21 days and 0-23 days postvaccination, respectively.

Postlicensure Adverse Vaccine Events

During the first 12 months following vaccine licensure, more than 2.3 million doses
of vaccine were distributed in the United States. The Vaccine Adverse Events Report-
ing System (VAERS) and the vaccine manufacturer have received a limited number of
reports of serious medical events occurring within 6 weeks after varicella virus vacci-
nation, including encephalitis (n=4), ataxia (n=7), and erythema multiforme (n=10).
Three cases of anaphylaxis have occurred within 10 minutes of vaccination. A causal
relationship between the vaccine and these events has not been determined. Potential
delayed or underreporting of events to VAERS may have occurred. Physicians and
health-care providers are encouraged to report any suspected adverse events that oc-
cur after varicella virus vaccination (see Reporting of Adverse Events). Postmarketing
surveillance for adverse events will be ongoing.

Reporting of Adverse Events

The National Vaccine Injury Act of 1986 (101 ) requires physicians and other health-
care providers who administer vaccines to maintain permanent immunization records
and to report occurrences of adverse events for selected vaccines. Although the Act
currently does not apply to varicella virus vaccine, the same recording and reporting
requirements should be followed. Serious adverse events (i.e., all events requiring
medical attention), regardless of whether they are suspected to have been caused by
varicella virus vaccine, should be reported to VAERS. VAERS forms and instructions
are available in the FDA Drug Bulletin and the Physicians’ Desk Reference or by calling
the 24-hour VAERS information recording (telephone: [800] 822-7967).

CONTRAINDICATIONS AND PRECAUTIONS

Allergy to Vaccine Components

The administration of live varicella virus vaccine rarely results in hypersensitivity.
The information in the package insert should be carefully reviewed before vaccine is
administered; vaccination is contraindicated for persons who have a history of ana-
phylactic reaction to any component of the vaccine, including gelatin. Varicella virus
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vaccine does not contain preservatives or egg protein—substances that have caused
hypersensitive reactions to other vaccines. Varicella virus vaccine should not be ad-
ministered to persons who have a history of anaphylactic reaction to neomycin.
Neomycin allergy is usually manifested as a contact dermatitis, which is a delayed-
type immune response rather than anaphylaxis. For persons who experience such a
response, the adverse reaction, if any, would be an erythematous, pruritic nodule or
papule present 48-96 hours after vaccination. A history of contact dermatitis to neo-
mycin is not a contraindication to receiving varicella virus vaccine.

llIness

Vaccination of persons who have severe illness should be postponed until recov-
ery. The decision to delay vaccination depends on the severity of symptoms and
on the etiology of the disease. Vaccine can be administered to susceptible children
who have mild illnesses with or without low-grade fever (e.g., diarrhea or upper-
respiratory infection) (102). Studies suggest that failure to vaccinate children with mi-
nor illnesses can impede vaccination efforts (103).

Although no data exist regarding whether either varicella or live varicella virus vac-
cine exacerbates tuberculosis, vaccination is not recommended for persons who have
untreated, active tuberculosis. Tuberculin skin testing, however, is not a prerequisite
for varicella vaccination.

Altered Immunity

Varicella virus vaccine is not licensed for use in persons who have any malignant
condition, including blood dyscrasias, leukemia, lymphomas of any type, or other ma-
lignant neoplasms affecting the bone marrow or lymphatic systems. However, vaccine
is available to any physician free of charge from the manufacturer* through a research
protocol (104 ) for use in patients who have acute lymphoblastic leukemia (ALL) who
a) are 12 months-17 years of age, b) have disease that has been in remission for at
least 12 continuous months, c) have a negative history of varicella disease, d) have a
peripheral blood-lymphocyte count of >700 cellss/mm?3, and e) have a platelet count of
>100,000 cells/mm?3 within 24 hours of vaccination. The vaccine is well tolerated, im-
munogenic, and protective in children who meet these criteria (105-110). The most
common reaction to the vaccine in patients who have ALL is a mild to moderate
varicella-like rash (i.e., two to 200 lesions), which occurs in approximately 5% of chil-
dren who have completed their chemotherapy before vaccination and 40% of
vaccinees on maintenance chemotherapy (106).

Varicella virus vaccine should not be administered to persons who have primary
or acquired immunodeficiency, including immunosuppression associated with
acquired immunodeficiency syndrome (AIDS) or other clinical manifestations of
human immunodeficiency virus (HIV) infections, cellular immunodeficiencies,
hypogammaglobulinemia, and dysgammaglobulinemia. The use of varicella virus
vaccine in persons who are infected with HIV has not been studied; therefore, vaccina-
tion of these persons is not recommended, although routine screening for HIV before

*The physician must provide information requested in the protocol, and the protocol and
consent form for the study must be approved by the institution’s Investigational Review Board.
Information may be obtained about eligibility from the VARIVAXC Coordinating Center, Bio-
Pharm Clinical Services, Inc., 4 Valley Square, Blue Bell, PA 19422; telephone (215) 283-0897
(208).
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vaccination also is not recommended. The use of varicella virus vaccine in HIV-
infected children is being investigated. If inadvertent vaccination of HIV-infected
persons results in clinical disease, the use of acyclovir may modify the severity of
disease.

Varicella virus vaccine should not be administered to persons who have a family
history of congenital or hereditary immunodeficiency in first-degree relatives (e.qg.,
parents and siblings) unless the immune competence of the potential vaccine recipi-
ent has been clinically substantiated or verified by a laboratory.

Varicella virus vaccine should not be administered to persons receiving immuno-
suppressive therapy—except children who have ALL in remission, as previously
described. Such persons are more susceptible to infections than healthy persons. Ad-
ministration of live, attenuated varicella virus vaccine can result in a more extensive
vaccine-associated rash or disseminated disease in persons receiving immuno-
suppressive doses of corticosteroids (111). This contraindication does not apply to
persons who are receiving corticosteroid-replacement therapy.

Children Who Have Conditions That Require Steroid Therapy

No data have been published concerning whether susceptible children receiving
only inhaled doses of steroids can be vaccinated safely. However, most experts con-
cur, on the basis of clinical experience, that vaccination of these children is safe.
Susceptible children who are receiving systemic steroids for certain conditions (e.g.,
asthma) and who are not otherwise immunocompromised can be vaccinated if they
are receiving <2 mg/kg of body weight or a total of 20 mg/day of prednisone or its
equivalent. Antibody status should be assessed 6 weeks postvaccination, and children
who have not seroconverted should be revaccinated. Some experts suggest withhold-
ing steroids for 2-3 weeks following vaccination when possible. Data from one study
conducted in Japan indicated that children taking steroids for nephrosis were vacci-
nated safely when the steroids were suspended for 1-2 weeks before vaccination,
although no serious reactions occurred among children vaccinated when steroid ther-
apy was not suspended (112). Children who are receiving high doses of systemic
steroids (i.e., 22 mg/kg prednisone) for 22 weeks may be vaccinated after steroid ther-
apy has been discontinued for at least 3 months in accordance with the general
recommendations for the use of live-virus vaccines (113); however, withholding ster-
oids for at least 1 month before varicella vaccination is probably sufficient.

Exposure of Immunocompromised Persons to Vaccinees

Healthy persons in whom varicella-like rash develops following vaccination appear
to have a minimal risk for transmission of vaccine virus to their close contacts (e.g.,
family members). Seroconversion has been documented in healthy siblings of healthy
vaccinees in whom rash did not develop, although such an occurrence is rare (76).
Vaccinees in whom vaccine-related rash develops, particularly health-care workers
and household contacts of immunocompromised persons, should avoid contact with
susceptible persons who are at high risk for severe complications. If a susceptible,
immunocompromised person is inadvertently exposed to a person who has a vac-
cine-related rash, VZIG need not be administered because disease associated with this
type of transmission is expected to be mild.
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Recent Administration of Blood, Plasma, or Immune Globulin

Although passively acquired antibody is known to interfere with response to mea-
sles and rubella vaccines (114), the effect of the administration of immune globulin
(IG) on the response to varicella virus vaccine is unknown. The duration of interfer-
ence with the response to measles vaccination depends on the dosage and ranges
from 3-11 months. Because of the potential inhibition of the response to varicella vac-
cination by passively transferred antibodies, varicella virus vaccine should not be
administered for at least 5 months after administration of blood (except washed red
blood cells), plasma, IG, or VZIG (113). In addition, IG and VZIG should not be admin-
istered for 3 weeks after vaccination unless the benefits exceed those of vaccination.
In such cases, the vaccinee should either be revaccinated 5 months later or tested for
immunity 6 months later and then revaccinated if seronegative.

Use of Salicylates

No adverse events associated with the use of salicylates after varicella vaccination
have been reported. However, the vaccine manufacturer recommends that vaccine
recipients avoid using salicylates for 6 weeks after receiving varicella virus vaccine
because of the association between aspirin use and Reye syndrome following
varicella. Vaccination with subsequent close monitoring should be considered for
children who have rheumatoid arthritis or other conditions requiring theraputic aspi-
rin because the risk for serious complications associated with aspirin is likely to be
greater in children in whom natural varicella disease develops than in children who
receive the vaccine containing attenuated VZV. No association has been documented
between Reye syndrome and analgesics or antipyretics that do not contain salicylic
acid.

Pregnancy

The effects of the varicella virus vaccine on the fetus are unknown; therefore, preg-
nant women should not be vaccinated. Nonpregnant women who are vaccinated
should avoid becoming pregnant for 1 month following each injection. For suscepti-
ble persons, having a pregnant household member is not a contraindication to
vaccination.

If a pregnant woman is vaccinated or becomes pregnant within 1 month of vaccina-
tion, she should be counseled about potential effects on the fetus. Wild-type varicella
poses only a very small risk to the fetus (see Prenatal and Perinatal Exposure). Be-
cause the virulence of the attenuated virus used in the vaccine is less than that of the
wild-type virus, the risk to the fetus, if any, should be even lower. In most circum-
stances, the decision to terminate a pregnancy should not be based on whether
vaccine was administered during pregnancy. The manufacturer, in collaboration with
CDC, has established the VARIVAX" Pregnancy Registry to monitor the maternal-fetal
outcomes of pregnant women who are inadvertently administered varicella virus vac-
cine 3 months before or at any time during pregnancy (telephone: [800] 986-8999)
(115).

Nursing Mothers

Whether attenuated vaccine VZV is excreted in human milk and, if so, whether
the infant could be infected are not known. Most live vaccines have not been
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demonstrated to be secreted in breast milk. Attenuated rubella vaccine virus has been
detected in breast milk but has produced only asymptomatic infection in the nursing
infant. Therefore, varicella virus vaccine may be considered for a nursing mother.

USE OF VZIG FOR POSTEXPOSURE PROPHYLAXIS

Studies conducted in 1969 indicated that zoster immune globulin (ZIG) (prepared
from patients recovering from herpes zoster) prevented clinical varicella in suscepti-
ble, healthy children if administered within 72 hours of exposure (116). ZIG also
lowered attack rates among immunocompromised persons if administered no later
than 96 hours after exposure (116).

VZIG (prepared from plasma obtained from healthy, volunteer blood donors who
are identified by routine screening to have high antibody titers to VZV) became avail-
able in 1978. Both serologic and clinical evaluations have demonstrated that
the product is equivalent to ZIG in preventing or modifying clinical iliness in suscepti-
ble, immunocompromised persons who are exposed to varicella. VZIG is a sterile,
10%-18% solution of the globulin fraction of human plasma, primarily immunoglobu-
lin G (IgG) in 0.3 M glycine as a stabilizer and 1:10,000 thimerosal as a preservative.
VZIG is prepared by using Cohn cold ethanol precipitation, which eliminates hepatitis
B virus, HIV, and other known infectious agents from the product. VZIG prepared using
an additional viral-inactivation step (the solvent detergent treatment) has recently be-
come available.

Supply

VZIG is produced by the United States Biologics Laboratories (Massachusetts) and
is distributed by American Red Cross regional distribution centers and service areas
(Appendix). In Massachusetts, VZIG is distributed by the Massachusetts Department
of Public Health.

Administration

VZIG provides maximum benefit when administered as soon as possible after the
presumed exposure, but it may be effective if administered as late as 96 hours after
exposure. The effectiveness of VZIG when administered 96 hours after initial exposure
has not been evaluated. VZIG is not recommended for vaccinated persons who were
previously seropositive and found to be seronegative following exposure because
such persons would be expected to have a mild case; no further benefit would be
gained by administering VZIG.

VZIG has not been proven to be useful in treating clinical varicella or herpes zoster
or in preventing disseminated zoster and is not recommended for such use. The dura-
tion of protection that is provided after administration of VZIG is unknown, but
protection should last at least one half-life of the IG (i.e., approximately 3 weeks). Sus-
ceptible persons at high risk for whom varicella vaccination is contraindicated and
who are again exposed =3 weeks after a dose of VZIG should receive another full dose
of VZIG.

Dosage

VZIG is supplied in two different dosages—the 125-U vial and the 625-U vial.
The recommended dose is 125 U/10 kg (22 Ibs) of body weight, up to a maximum of
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625 U. The minimum dose is 125 U; fractional doses are not recommended. VZIG
administration has not been evaluated as a prophylactic measure in healthy or immu-
nocompromised adults. Therefore, the appropriate dose for prophylaxis in adults
cannot be calculated. However, 625 U should be sufficient to modify or prevent infec-
tion in healthy adults. Higher doses may be necessary for immunocompromised
adults.

VZIG should be administered intramuscularly as directed by the manufacturer.
VZIG should never be administered intravenously.

Indications for the Use of VZIG

The decision to administer VZIG to a person exposed to varicella should be based
on a) whether the patient is susceptible (either by having a negative history of varicella
or by lacking documentation of vaccination), b) whether the exposure is likely to result
in infection, and c) whether the patient is at greater risk for complications than the
general population. VZIG is costly (i.e., approximately $90 per 125-U vial or $400 for
persons >40 kg [88 Ibs] body weight) and only provides temporary protection. The
long-term effects of VZIG on immunity and on the occurrence of herpes zoster are
unknown.

For immunocompromised persons, an accurate history of varicella should
be obtained before determining immune status and whether to administer VZIG.
Immunocompromised persons who do not have histories of disease, but who have
low levels of antibody detected by the most sensitive assays, have contracted
varicella. Presumably, the low levels of antibody in most of these patients were
passively acquired from recent transfusions of blood, blood derivatives, or blood
products containing antibody.

Both healthy and immunocompromised children and adults who have positive his-
tories of varicella (except for bone-marrow transplant recipients) can be considered
immune (see Recommendations for the Use of Varicella Virus Vaccine). However,
varicella may develop in some infants after exposure despite the presence of detect-
able antibody, although in most circumstances such illness is less severe than the
iliness occurring in infants who do not have detectable antibody. Therefore, sensitive
assays may not be useful in assessing whether clinical disease will develop in neo-
nates or young infants exposed to varicella.

The association between positive histories of varicella in bone-marrow donors and
susceptibility to varicella in recipients following transplants has not been adequately
studied. Thus, persons who receive bone-marrow transplants should be considered
susceptible—regardless of prior history of varicella or varicella vaccination in them-
selves or in their donors. Bone-marrow recipients in whom varicella or herpes zoster
develops following transplantation should subsequently be considered immune.

Types of Exposure

Several types of exposure can place susceptible persons at risk for varicella. Direct
contact exposure is defined as >1 hour of direct contact with an infectious person
while indoors; substantial exposure for hospital contacts consists of sharing the same
hospital room with an infectious patient or prolonged, direct, face-to-face contact
with an infectious person (e.g., health-care workers). Brief contacts with an infectious
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person (e.g., contact with x-ray technicians or housekeeping personnel) are less likely
to result in VZV transmission than are more prolonged contacts.

Persons with continuous exposure to household members who have varicella are
at greatest risk for infection. Varicella develops in approximately 90% of susceptible
household contacts. Following household exposure, attack rates among immuno-
compromised children administered VZIG are 33%-50%. Data are not available for
immunocompromised, susceptible persons who were not administered VZIG. The risk
for varicella following close contact (e.g., contact with playmates) or hospital expo-
sure is approximately 20% of the risk occurring from household exposure.

The attack rate in healthy neonates who are exposed in utero within 5 days of
delivery and administered VZIG after birth is 30%-40%, which is not substantially dif-
ferent from rates reported for neonates who are similarly exposed but not treated with
VZIG. However, the occurrence of complications and fatal outcomes is substantially
lower for neonates who are treated with VZIG than for those who are not.

RECOMMENDATIONS FOR THE USE OF VZIG

Persons <13 Years of Age

Immunocompromised children. VZIG primarily is used for passive immunization
of susceptible, immunocompromised children after substantial exposure to varicella
or herpes zoster—including children who a) have primary and acquired immune-
deficiency disorders, b) have neoplastic diseases, and c) are receiving immunosup-
pressive treatment.

Data are limited regarding whether routine therapy with intravenous IG yields the
persistence of a sufficient amount of passively acquired VZV antibody to protect sus-
ceptible, immunocompromised persons who become exposed to VZV. Data from one
study indicated that three of 17 HIV-infected children in whom varicella developed
were receiving regular intravenous IG and had detectable antibody against varicella
(117). One of the three children had been treated with VZIG after two previous expo-
sures to varicella that did not result in disease but was not administered VZIG after an
unrecognized exposure, which resulted in varicella. To ensure protection against se-
vere disease, immunocompromised persons receiving intravenous IG should be
administered VZIG if exposed to wild-type VZV.

Neonates whose mothers become infected with varicella shortly before delivery.
VZIG is indicated for neonates whose mothers have signs and symptoms of varicella
within 5 days before and 2 days after delivery. VZIG is probably not necessary for neo-
nates whose mothers have signs and symptoms of varicella >5 days before delivery,
because those infants should be protected from severe varicella by transplacentally
acquired maternal antibody. No evidence exists suggesting that infants born to moth-
ers in whom varicella develops >48 hours after delivery are at increased risk for
serious complications (e.g., pneumonia or death).

Postnatal exposure of neonates. Transmission of varicella in the hospital nursery is
rare because most neonates are protected by maternal antibody. Premature infants
who have substantial postnatal exposure should be evaluated on an individual basis.
The risk for complications of postnatally acquired varicella in premature infants is un-
known. Because the immune systems of premature infants may be compromised,
administration of VZIG to those who are exposed and born to susceptible mothers
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may be prudent. These infants should be considered at risk for as long as they are
hospitalized. Premature infants who are <28 weeks’ gestation or who weigh <1,000 g
at birth who are exposed to VZV should receive VZIG, regardless of maternal history,
because such infants may not have acquired maternal antibody. Most premature in-
fants of =28 weeks’ gestation born to immune mothers have enough acquired
maternal antibody to protect them from severe disease and complications.

Although infants are at higher risk for serious and fatal complications than are older
children, the risk for healthy, full-term infants who develop varicella following postna-
tal exposure is substantially less than for infants whose mothers were infected 5 days
before to 2 days after delivery. VZIG is not recommended for healthy, full-term infants
who are exposed postnatally, even if their mothers have no history of varicella
infection.

Persons =13 Years of Age

Rates of complications and death for immunocompromised adolescents and adults
in whom varicella develops are higher than those for healthy adolescents and adults.
To prevent complications, immunocompromised persons who are considered suscep-
tible and who have had substantial exposure to varicella should receive VZIG. The
rationale for the use of VZIG among adolescent and adult patients routinely treated
with intravenous IG (IVIG) is equivalent to that for the use of VZIG among immuno-
compromised children (see Immunocompromised Children).

Varicella is usually more severe in otherwise healthy adolescents or adults than
in healthy children. The decision to administer VZIG to susceptible, healthy adoles-
cents and adults should be made on an individual basis. The objective of using VZIG
among healthy adolescents and adults is to modify, rather than to prevent, illness with
the hope of inducing lifetime immunity. When deciding whether to administer VZIG,
clinicians should consider the patients’ health status, the type of exposure, and the
likelihood of previous varicella infection. Adults who were older siblings in large fami-
lies or whose children have had varicella likely are immune. If, after careful evaluation,
a healthy, unvaccinated adolescent or adult who has had substantial exposure is de-
termined as being susceptible, VZIG can be considered. If varicella is prevented
through the use of VZIG, vaccination should be offered later. As the use of varicella
virus vaccine becomes widespread, the demand for VZIG should decrease.

Pregnant women. Pregnant women should be evaluated in the same manner as
other adults; however, because such women are at higher risk for severe varicella and
complications (8,13,118), VZIG should be strongly considered for susceptible preg-
nant women who have been exposed. Administration of VZIG to susceptible, pregnant
women has not been found to prevent viremia, fetal infection, congenital varicella
syndrome, or neonatal varicella. Thus, the primary indication for VZIG in pregnant
women is to prevent complications of varicella in the mother, rather than to protect
the fetus. VZIG may extend the incubation period of the virus from 10-21 days to
>28 days. Neonates born to mothers who have signs and symptomes of varicella within
5 days preceding or 2 days after delivery should receive VZIG—regardless of whether
the mother received VZIG.

Hospital personnel. Varicella virus vaccine is recommended for all susceptible hos-
pital personnel; widespread use of the vaccine should limit the need for VZIG in this
setting. If exposed, hospital personnel who have negative or uncertain histories of
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varicella and no history of vaccination should be evaluated in the same manner as
other adults. In addition, types of exposure and histories of prior exposure to patients
with varicella should be considered before administration of VZIG. Serologic testing
also may help in assessing whether to administer VZIG and in determining whether
work restrictions are necessary during the incubation period. In general, the same
control measures apply—regardless of whether susceptible personnel or patients re-
ceive VZIG. Because VZIG can prolong the incubation period of the virus, the period of
removal from direct patient contact should be extended at least 1 week.

VZIG-ASSOCIATED ADVERSE EVENTS AND PRECAUTIONS

The most frequent adverse reaction following VZIG administration is local discom-
fort at the injection site. Pain, redness, and swelling occur at the injection site in
approximately 1% of persons. Less frequent adverse events include gastrointestinal
symptoms, malaise, headache, rash, and respiratory symptoms, which occur in ap-
proximately 0.2% of recipients. Severe events, such as angioneurotic edema and
anaphylactic shock, are rare (i.e., occurring in approximately <0.1% of recipients).

VZIG may be indicated for patients who have severe thrombocytopenia or any
other coagulation disorder that would ordinarily be a contraindication to intramuscu-
lar injections. In this circumstance, the expected benefits of administering this biologic
usually outweigh the risks.

FUTURE CONCERNS

As the use of varicella virus vaccine increases, the epidemiologic features of the
disease are expected to change. The circulation of wild-type VZV is not currently
affected by the use of the vaccine. Under present conditions, antibody to varicella
has been demonstrated to persist for 6-10 years following vaccination in children;
however, the extent to which longer-term immunity may wane is unknown. The im-
portance of immunologic boosting following exogenous reexposure to VZV to the
long-term persistence of both humoral and cell-mediated immunity to varicella is un-
known. The significance of the loss of natural boosting in relation to the incidence of
herpes zoster in persons who were vaccinated or exposed to wild-type virus is also
unknown. Increased antibody levels have been observed in vaccinees following expo-
sure to natural varicella; however, opportunities for immunologic boosting will be
greatly reduced with widespread use of the vaccine. Revaccination 4-6 years after
initial vaccination also has resulted in a boost in antibody levels. In addition, the
changes in epidemiology of varicella resulting from the widespread use of vaccine in
younger children are expected to decrease the circulation of wild-type virus and may
establish a population of older children who were neither vaccinated nor exposed to
wild-type virus, eventually resulting in a population of adults who are susceptible to
varicella. School requirements for varicella immunization are possible mechanisms to
ultimately prevent an increase in the population of susceptible adults. To foster more
rapid control of varicella and achieve high immunity levels, state legislatures may con-
sider including varicella vaccination in their requirements for entry into school and
Head Start or day care programs. Before instituting these or other such requirements,
the distribution of and access to varicella virus vaccine should be determined as
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adequate to accomplish universal vaccination of those children subjected to the
requirements.

The need for any changes in vaccine use will be determined by both postmarketing
surveillance (conducted by the manufacturer of the vaccine) and ongoing surveillance
(conducted by CDC). Presently, only 4%-5% of expected cases of varicella are reported
annually to NNDSS. Enhanced surveillance, focused on improvement in the propor-
tion of cases reported and the type of information obtained (including vaccination
status), is needed to monitor the impact of vaccination on the incidence of varicella,
the age distribution and other demographic features of infected persons, and the
associated morbidity and mortality. Several active-surveillance sites have been estab-
lished to provide this information until the widespread use of the vaccine reduces
incidence to a manageable level and varicella becomes a nationally reportable
disease.
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Summary of Recommendations for Varicella
Vaccination

PERSONS <13 YEARS OF AGE

® Persons of this age group should receive one 0.5-mL dose of vaccine subcutane-
ously.

* Children who have not been vaccinated previously and who lack a reliable his-
tory of varicella infection are considered susceptible.

12-18 Months of Age

¢ All children should be routinely vaccinated at 12-18 months of age. Varicella vi-
rus vaccine may be administered to all children at this age regardless of prior
history of varicella; however, vaccination is not necessary for children who have
reliable histories of varicella.

19 Months-12 Years of Age

® Varicella vaccine is recommended for immunization of all susceptible children by
the 13th birthday.

® Varicella virus vaccine should be administered to susceptible children during the
routine immunization visit at 11-12 years of age but may be administered at any
time during childhood.

PERSONS =213 YEARS OF AGE

® Persons in this age group should be administered two 0.5-mL doses of vaccine,
subcutaneously, 4-8 weeks apart.

® Vaccination is recommended for susceptible persons who have close contact
with persons at high risk for serious complications (e.g., health-care workers and
family contacts of immunocompromised persons).

* Vaccination should be considered for susceptible persons in the following groups
who are at high risk for exposure:

a) Persons who live or work in environments in which transmission of VZV is
likely (e.g., teachers of young children, day-care employees, and residents
and staff in institutional settings).

b) Persons who live or work in environments in which varicella transmission can
occur (e.g., college students, inmates and staff of correctional institutions,
and military personnel).

¢) Nonpregnant women of childbearing age. Vaccination of women who are not
pregnant—but who may become pregnant in the future—will reduce the risk
for VZV transmission to the fetus. Varicella immunity may be ascertained at
any routine health-care visit or in any setting in which vaccination history
may be reviewed (e.g., upon college entry). Women should be asked if they
are pregnant and advised to avoid pregnhancy for 1 month following each
dose of vaccine.
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Summary of Recommendations for Varicella
Vaccination — Continued

d) International travelers. Vaccination should be considered for international
travelers who do not have evidence of immunity to VZV (e.g., serologic tests),
especially if the traveler expects to have close personal contact with local
populations, because varicella is endemic in most countries.

* Vaccination of other susceptible adolescents and adults is desirable and may be
offered during routine health-care visits.
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American Red Cross (ARC) Regional Distribution Centers and Service Areas

Alabama

Alaska
Arizona

Arkansas

California

Colorado

Connecticut

Delaware

ARC Blood Services Florida
Alabama Region

2225 Third Ave., North

Birmingham, AL 35203

(205) 322-5661

ARC Blood Services
Gulf Coast Region
Broad & Dauphin Sts.
Mobile, AL 36601
(334) 433-1221

(800) 333-1227

See Oregon

ARC Blood Services

Southern Arizona Region

222 South Cherry Ave. Georgia
Tucson, AZ 85719

(520) 623-0541

United Blood Services
6220 E. Oak St.
Scottsdale, AZ 85257
(602) 994-8016

ARC Blood Services

Arkansas Region

401 S. Monroe St.

Little Rock, AR 72205 Hawaii
(501) 664-9401

ARC Blood Services

Southern California Region

1130 S. Vermont Ave. ldaho
Los Angeles, CA 90006

(213) 739-5626

Sacramento Medical
Foundation
1625 Stockton Blvd. Nlinois
Sacramento, CA 95816
(916) 731-7100

ARC Blood Services
Northern California Region
2731 N. First St.

San Jose, CA 95134

(408) 577-2100

Belle Bonfils Memorial Blood
Center Indiana
4200 East Ninth Ave.
Denver, CO 80262
(303) 393-4380

ARC Blood Services

Connecticut Region lowa
209 Farmington Ave.

Farmington, CT 06032

(860) 678-2730

See Pennsylvania,
Penn-Jersey Region Kansas

ARC Blood Services
South Florida Region
1801 N.W. Ninth Ave.
Miami, FL 33136
(305) 326-8888

ARC Blood Services
Southeast Region

341 White St.

Daytona Beach, FL 32114
(904) 226-1400

Civitan Regional Blood Center
1221 N.W. 13th St.
Gainesville, FL 32601

(904) 334-1032

ARC Blood Services
Southern Region
1925 Monroe Dr., N.E.
Atlanta, GA 30324
(404) 881-9800

ARC Blood Services
Southeast Region
422 Habersham St.
Savannah, GA 31402
(912) 651-5334

Blood Bank of Hawaii
2043 Dillingham Blvd.
Honolulu, HI 96819
(808) 848-4700

ARC Blood Services
Lewis & Clark Region
5380 Franklin Rd.
Boise, ID 83705

(208) 342-4500

ARC Blood Services

Heart of America Region
405 W. John Gwynn Jr., Ave.
Peoria, IL 61605

(309) 674-7549

Life Source Blood Services
1205 N. Milwaukee Ave.
Glenview, IL 60025

(847) 298-0530

ARC Blood Services
Fort Wayne Region
1212 California Rd.
Fort Wayne, IN 46825
(219) 480-8280

ARC Blood Services
Hawkeye Region
2530 University Ave.
Waterloo, IA 50701
(319) 234-6831

ARC Blood Services
Central Plains Region
707 N. Main St.
Wichita, KS 67203
(316) 268-0829

(316) 265-9627
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American Red Cross (ARC) Regional Distribution Centers and Service Areas —

Kentucky

Louisiana

Maine
Maryland

Michigan

Minnesota

Mississippi
Missouri

Montana

MMWR

Continued
ARC Blood Services Nebraska
Louisville Region
520 E. Chestnut St.
Louisville, KY 40202
(800) 325-4901
Louisiana Blood Center Nevada
1455 Wilkinson St. N H hi
Shreveport, LA 71103 ew Hampshire
(318) 222-7770 New Jersey

See ALL OTHER COUNTRIES

ARC Blood Services

Greater Chesapeake and
Potomac

4700 Mt. Hope Dr.

Baltimore, MD 21215

(410) 764-7000

(see also Virginia)

ARC Blood Services

Southeastern Michigan
Region

100 Mack Dr.

Detroit, Ml 49201

(313) 494-2715

ARC Blood Services
Wolverine Region

1401 South Grand Traverse
Flint, MI 48503

(810) 232-1401

ARC Blood Services
Great Lakes Region
1800 East Grand River
Lansing, Ml 48912
(517) 484-2224

ARC Blood Services
St. Paul Region

100 South Robert St.
St. Paul, MN 55107
(612) 291-6767

See Alabama

ARC Blood Services
Missouri-lllinois Region
4050 Lindell Blvd.

St. Louis, MO 63108
(314) 658-2136

ARC Greater Ozarks Ohio
1211 South Glenstone

Springfield, MO 65804

(417) 863-1219

ARC Blood Services
Lewis & Clark Region
1300 28th St., S.
Great Falls, MT 59403
(406) 727-2212

ARC Blood Services
Lewis & Clark Region
1227 S. Higgins Ave.
Missoula, MT 59801
(406) 543-6695

New York

North Carolina

North Dakota

ARC Blood Services
Midwest Region
3838 Dewey Ave.
Omaha, NE 68105
(402) 341-2723

See California
See Vermont

New Jersey Blood Services
167 New St.

New Brunswick, NJ 08901
(908) 220-7000

ARC Blood Services

New York Penn Region
Hackett Blvd., Clara Barton Dr.
Albany, NY 12208

(518) 447-8807

ARC Blood Services
New York Penn Region
786 Delaware Ave.
Buffalo, NY 14209
(716) 886-6866

ARC Blood Services
New York Penn Region
636 South Warren St.
Syracuse, NY 13202
(315) 425-1646

ARC Blood Services
New York Penn Region
50 Prince St.
Rochester, NY 14607
(716) 241-4187

Long Island Blood Services
New York Blood Center
525 Broad Hollow Rd.
Melville, NY 11747

(516) 752-7328

ARC Blood Services
Carolinas Region
2425 Park Rd.
Charlotte, NC 28203
(704) 376-1661
(800) 822-7631

See Wisconsin, Blood Center
of Southeast Wisconsin

ARC Blood Services
Northern Ohio Region
3747 Euclid Ave.
Cleveland, OH 44115
(216) 431-3010

ARC Blood Services
Central Ohio Region

995 East Broad St.
Columbus, OH 43205-1339
(614) 253-7981
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American Red Cross (ARC) Regional Distribution Centers and Service Areas —
Continued

Ohio
(Cont.)

Oklahoma

Oregon

Pennsylvania

Rhode Island

South Carolina

ARC Blood Services
Northwest Ohio

2275 Collingwood Blvd.
Toledo, OH 43620

(419) 248-3330

ARC Blood Services
Southwest Region
10151 E. 11th St.
Tulsa, OK 74128
(918) 831-1111

(See also Texas)

ARC Blood Services
Pacific Northwest Region
3131 N. Vancouver Ave.
Portland, OR 97227

(503) 284-7008

ARC Blood Services
Penn-Jersey Region
700 Spring Garden
Philadelphia, PA 19123
(215) 451-4000

ARC Blood Services
Johnstown/Keystone Region
307 Vine St.

Johnstown, PA 15907

(814) 533-2710

ARC Blood Services

Northeast Pennsylvania Region
29 New Commerce Blvd.
Ashley, PA 18706

(717) 823-7164

ARC Blood Services
Johnstown Region
Dutch Ridge Rd.
P.O. Box 519
Beaver, PA 15009
(412) 775-9700

Rhode Island Blood Center
(Vector Health System)
405 Promenade St.
Providence, Rl 02908

(800) 283-8385

(401) 453-8374

ARC Blood Services
South Carolina Region
2751 Bull St.
Columbia, SC 29230
(803) 251-6183

ARC Blood Services

Southeast Region

171 Ashley Ave.

Medical University Children’s
Hospital

Room 203

Charleston, SC 29425

(803) 792-5027

South Dakota

Tennessee

Texas

Utah
Vermont

Virginia

Washington

Washington, DC
West Virginia

Wisconsin

See Wisconsin,
Blood Center of
Southeastern Wisconsin

ARC Blood Services
Tennessee Valley Region
2201 Charlotte St.
Nashville, TN 37203
(615) 327-1931

ARC Blood Services
Southwest Region
Waco Chapter

4224 Cobbs Dr.
Waco, TX 76710
(817) 776-8754

See Nevada

ARC Blood Services

Vermont/New Hampshire
Region

32 N. Prospect St.

Burlington, VT 05402

(802) 658-6400, x217

ARC Blood Services
Mid-Atlantic Region

611 W. Brambleton Ave.
Norfolk, VA 23501

(804) 446-7700

ARC Blood Services
Appalachian Region
352 Church Ave., S.W.
Roanoke, VA 24016
(540) 342-5663

Virginia Blood Services
2201 Westwood Ave.
Richmond, VA 23230
(804) 359-5100

Puget Sound Blood Center
1921 Terry St.

Seattle, WA 98104

(206) 292-6525

(see Oregon)
See Virginia or Maryland

ARC Blood Services

Tri-State Region

1111 Veteran’s Memorial Blvd.
Huntington, WV 25701

(304) 522-0328

ARC Blood Services
Badger Hawkeye Region
4860 Sheboygan Ave.
Madison, WI 53705
(608) 233-9300

The Blood Center of

Southeastern Wisconsin
638 N. 18th St.
Milwaukee, WI 53233
(414) 933-5000
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Continued
Wisconsin Community Blood Center
(Cont.) 4406 W. Spencer St.

Appleton, WI 54914
(414) 738-3131

Wyoming See California
Puerto Rico ARC Blood Services
Servicious de Sangre
Capitulo

Grounds of Medical Center
Riopedras, PR 00935
(809) 759-7979

Canada Canadian Red Cross
National Office
Fractionation Department
1800 Alta Vista Dr.
Ottawa, Ontario K1G4J5

Canada

(613) 739-2392
ALL OTHER ARC Blood Services
COUNTRIES New England Region

180 Rustcraft Rd.
Dedham, MA 02026
(617) 461-2212
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