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General

� Smallpox vaccine is a live-virus vaccine composed of
vaccinia virus—a virus closely related to the causative
agent of smallpox, variola major.1

� Immunization with vaccinia virus causes a localized,
self-limited infection that elicits an immune response
which confers immunity to future infections with the re-
lated smallpox virus.1,2

� Exactly how long and to what extent immunity to small-
pox infection lasts after vaccination is uncertain. The cur-
rent hypothesis, based on epidemiologic data, is that an
increased level of protection against smallpox persists for
at least three years after primary vaccination and substan-
tial but waning immunity may persist for $10 years.3

Supply

� Recent studies have shown that existing stocks of
smallpox vaccine—15 million doses of Dryvax®

(Wyeth Laboratories) and 85 million doses of Glycer-
ated Vaccine (Aventis-Pasteur)—can be diluted to pro-
vide sufficient doses to immunize the entire U.S. popu-
lation should that become necessary.4–6

� Dryvax® is the only smallpox vaccine currently li-
censed by the FDA.7,8 Licensure does not yet include
diluting the vaccine beyond 1:1.8 

� The U.S. government has ordered 209 million doses of
new vaccine—ACAM 1000 & ACAM 2000 (Acambis-
Baxter).9 These vaccines are expected to become avail-
able in early 2003 and would need to be administered as
investigational new drugs prior to FDA licensure (which
is not expected until 2004).4,10

Adverse Events

� Common reactions to smallpox vaccine include fever,
redness, and soreness at the site of immunization.1

Other usually non-life threatening adverse events in-
clude: inadvertent inoculation, erythematous or uriti-
carial rashes, erythema multiforme, and generalized
vaccinia. The most serious—potentially life-threaten-
ing—adverse events are: eczema vaccinatum, progres-
sive vaccinia, and post-vaccinial encephalitis.1,2,11,12

� Adverse events occur at higher rates in primary vacci-
nees and in infants.11,12 Immunosuppressed individuals
also have a higher risk of complications because their
compromised immune systems may not be able to con-

tain the normally localized infection caused by the
live-virus vaccine.1,13

� It has been estimated that as many as 10 million individ-
uals in the United States may be immunocompromised
and at risk for severe complications from smallpox vacci-
nation, including 184,000 solid-organ transplant recipi-
ents, 850,000 individuals living with HIV infection or
AIDS, and approximately 8.5 million cancer patients.13

� Those who suffer from atopic dermatitis and eczema ap-
pear to have a higher risk of acquiring secondary vaccinia
infection (i.e., infection with vaccinia virus as a result of
close contact with someone who has been recently vacci-
nated) and developing complications—such as eczema
vaccinatum—through contact vaccinia.14

� It has been estimated that if all persons with a history
of eczema or atopic dermatitis and their household
contacts were excluded from vaccination, approxi-
mately 50% of the U.S. population would be excluded
from a preemptive, voluntary vaccination program.15

� Contraindications to smallpox vaccination are not ab-
solute; the risk of developing a complication from vac-
cination must be balanced with the risk of developing
smallpox after close contact with a contagious person
with smallpox.2

� Historical data suggest that overall death rates from
smallpox vaccination are one per million primary vac-
cinations and one per 4 million revaccinations.12

Treatment of Adverse Events

� Vaccine immune globulin (VIG) is the only therapeutic
product available to treat serious vaccine-related ad-
verse events (excluding post-vaccinial encephalitis and
vaccinia keratitis—conditions in which VIG is con-
traindicated).2

� Current supplies of VIG are limited—600–700 doses16;
supplies are sufficient to treat the complications ex-
pected from 4–6 million vaccinations.17

� By the end of 2002, VIG supplies were estimated to be
,5,000 doses, sufficient to treat the complications from
,40 million vaccinations.18 

� Unlike the current VIG formulation, which must be ad-
ministered intramuscularly, the new supply of VIG will
be administered intravenously (which will facilitate ad-
ministration). However, the new supply must be given
as an investigational new drug prior to FDA licensure
(DA Henderson, personal communication).
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*Data compiled on December 9, 2002, by Michael Mair, Senior Research Assistant, Center for Civilian Biodefense Strate-
gies, Johns Hopkins University, and Luciana Borio, M.D., Clinical Fellow, Division of Infectious Diseases, Johns Hopkins
University School of Medicine.
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