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Safeguarding Our Nation’s Children:
The Diagnosis, Management, and Containment
of Smallpox in Infants and Children

Tener Goodwin Veenema, PhD, MPH, MS, CPNP

Smallpox continues to be a major national health
concern as it poses the most serious bioterrorist threat
to the US population at this time. Due to similarities in
clinical presentation, smallpox may easily be confused
with varicella (chickenpox) in young children. Man-
agement of a large-scale outbreak of smallpox in
young children would require an intensive health care
response. In addition, the current debate concerning
potential revisions to the Centers for Disease Control
and Prevention (CDC) interim guidelines for vaccina-
tion against smallpox has significant health implica-
tions for high-risk children and infants. As such, the
diagnosis, management, and containment of smallpox
in infants and children deserve special consideration.

Key words: children, smallpox, public health
emergency

High-priority biological agents of concern to health
officials include organisms that pose a risk to national
security because they can be disseminated or transmit-
ted person to person, cause high mortality with the
potential for a major public health impact, and result in
widespread panic and social disruption. Smallpox,
with a high case-fatality rate (30% and higher) and an
ability to spread rapidly from person to person
throughout the population, is considered to be one of
the top threats to the health of the nation (Henderson
1999a, 1999b, 1999c, 1999d). Because smallpox no
longer exists as a naturally occurring disease, an out-
break of smallpox is defined as a single laboratory-
confirmed case and would constitute a biological

attack (Shalala 1999; Moran 2001; Breman and
Henderson 2002).

Because of the complete absence of immunity to
smallpox and the difficulties in differentiating be-
tween many rash illnesses resulting in delays to diag-
nosis, infants and children may be uniquely vulnerable
to a deliberate smallpox attack. Organized settings
populated with large groups of children such as
schools and daycare centers may be viewed as attrac-
tive targets for bioterrorism. Due to the frequency of
viral and rash illnesses in infants, toddlers, and school-
age children and the incubation period for smallpox
during which the exposed individual is asymptomatic,
a bioterrorist attack in these types of settings might not
be identified for 1 to 2 weeks. The initial clinical pre-
sentation of smallpox bears some similarity to
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varicella and may be overlooked by health care provid-
ers who are not familiar with both disease processes.

Smallpox is a double-stranded DNA virus and a
member of the genus Orthopoxvirus, family Pox-
viridae. Poxviruses are unique because they replicate
in the cytoplasm, rather than the nucleus, of host cells.
Other orthopox viruses (monkeypox, vaccinia) can
infect and cause cutaneous lesions in humans, but
smallpox is the most readily transmitted. Smallpox is
classified by the Centers for Disease Control and Pre-
vention (CDC) as a Category A biological agent
(http://www.bt.cdc.gov) and has long been feared
throughout the world as one of the most devastating of
all the infectious diseases. Category A agents are high-
priority organisms that pose a risk to national security
because they can be easily disseminated or transmitted
from person to person, result in high mortality rates
and have the potential for major public health impact,
might cause public panic and social disruption, and re-
quire special action for public health preparedness.

A comprehensive public health program coupled
with compulsory vaccination enabled the World
Health Assembly to declare the world free of smallpox
on May 8, 1980 (World Health Organization [WHO]
1980). The last documented case of smallpox in the
United States was in 1949, and the last naturally occur-
ring case was in Somalia in 1977 (Breman and Arita
1980). General use of the vaccine ended in 1972 due to
the occurrence of several vaccine-related deaths each
year combined with the minuscule to nonexistent risk
of naturally occurring disease. Because routine vacci-
nation ceased throughout the world more than 25 years
ago, a vast proportion of the population is susceptible,
including all children (Fenner and others 1988). This
fact makes the destructive potential of smallpox far
greater today than at any time in history (Henderson
1999a, 1999b, 1999c, 1999d).

Smallpox as a
Biological Weapon

Although the disease was declared eradicated in
1980, stores of the smallpox virus officially exist at
two WHO-approved sites. The first is at the CDC in
Atlanta, and the second is the State Research Center
for Virology and Biotechnology at Koltsovo, in the
Novosibirsk region of Siberian Russia. All other labo-
ratories in the world were required to destroy their re-

maining stores of smallpox virus, but there is no way to
validate whether this occurred. Widespread concern
exists that biological weaponry and expertise have
spread to countries antagonistic to the United States
and that smallpox may be used in a bioterrorist attack
(see Table 1). A report issued by the Washington Cen-
ter for Strategic and International Studies states that at
least 10 countries are involved in biological weapons
research programs. In addition, from the 1970s to the
1990s, the former Soviet Union produced mass quanti-
ties of smallpox as part of its Biopreparet program of
biological warfare (Alibek 1999).

Epidemiology

Humans are the only natural reservoir of the small-
pox virus. Transmission of the disease occurs by
aerosolization of droplets expelled by an infected per-
son during a cough or sneeze. The virus is also spread
by direct contact with an infected person or contami-
nated clothing or bed linens. Smallpox is actually less
contagious than influenza or measles, but it is still con-
sidered a highly contagious disease. Patients are
highly infectious in the last day of the incubation pe-
riod and remain contagious until the last scab falls off.
Smallpox spreads most rapidly during the cool, dry
winter months but can be transmitted in any climate in
any part of the world (Henderson 1998).

Clinical Manifestations
and Diagnosis

A classification system proposed by WHO de-
scribes five types of smallpox infection. Typical small-
pox is the characteristic variola major infection that
occurs in 90% of infections, with a case fatality rate of
30% in unvaccinated individuals. A milder, less sys-
temically toxic type, known as modified smallpox,
presents with smaller pox lesions and only 1% mortal-
ity in unvaccinated cases. Hemorrhagic smallpox is
seen in fewer than 3% of patients and is characterized
by extensive petechiae, mucosal hemorrhage, severe
toxemia, and death. Flat-type smallpox is observed in
2% to 5% of patients and is characterized by severe,
systemic toxicity and the evolution of flat, focal le-
sions. The last type of smallpox, variola sine
eruptione, occurs in previously vaccinated contacts or
in infants with maternal antibodies. Infection with
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smallpox confers lifelong immunity. The progression
of smallpox and its associated clinical symptoms (see
Table 2) is categorized into four generally distinct
periods:

1. Incubation period: Virus is actively replicating
and spreading to lymph nodes and target tissues.
Throughout this period, the patient is generally
asymptomatic. The onset of fever heralds the end
of the incubation period.

2. Prodromal period: Marked by the beginning of
subjective, nonspecific clinical symptoms.
Patients are most infectious during the first week
of this period. Once the fever subsides, the rash
usually appears.

3. Manifestation period: Development of the
smallpox lesions and characteristic objective
symptoms. The rash begins as small, reddish
macules, which become papules with a diameter
of 2 to 3 mm over a period of 1 to 2 days; after an

additional 1 to 2 days, the papules become vesi-
cles with a diameter of 2 to 5 mm. The papules
turn into pustules and remain for 5 to 8 days, then
crust over (Breman and Henderson 2002).

4. Outcome period: Associated either with recov-
ery or progression to severe toxemia and death.
The smallpox infection is a systemic one that
produces mortality rates of 20% to 35% in unvac-
cinated populations (Henderson 1999a, 1999b,
1999c, 1999d).

Differential Diagnosis in Children

The acute clinical symptoms of smallpox resemble
other acute viral illnesses, such as influenza, begin-
ning with a 2- to 4-day nonspecific prodrome of fever
and myalgias before rash onset. Many eruptive ill-
nesses can be confused with smallpox (see Table 3),
but smallpox is most commonly misdiagnosed as se-
vere varicella, or chickenpox. For this reason, it is criti-
cal that pediatric providers are familiar with the signs
and symptoms of both viral infections.

Smallpox is characterized by a severe, febrile
prodrome that starts 1 to 4 days before the onset of the
rash. The fever is usually high, often in the range of
102 to 104 °F, but always at least 101 °F. Differentia-
tion between the two diseases can be made by close ex-
amination of the characteristics of the lesions. The
most obvious distinction between the two infections is
the period of time over which the lesions appear. In
chickenpox, the lesions occur in successive “crops.”
Physical examination of the child with chickenpox re-
veals several different stages of lesion maturation and
development at the same time. Smallpox lesions, how-
ever, appear more or less simultaneously. Another di-
agnostic clue resides in the density and location of the
lesions. Chickenpox lesions tend to be denser over the
trunk (central distribution), whereas smallpox lesions
are denser on the face and extremities (centrifugal dis-
tribution; see Figures 1 and 2). Finally, the physiology
of the lesions is diagnostic as well, with chickenpox le-
sions tending to be more superficial. Smallpox lesions
are much deeper, affecting the sebaceous glands and
leaving deep, pitted, fibromatous scars (thus the name
pox).

In 5% to 10% of smallpox patients, more rapidly
progressive malignant disease develops, resulting in
death within 5 to 7 days. In these patients, the lesions
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Table 1. Characteristics of Smallpox That Make It an Excel-
lent Candidate for Use as a Biological Weapon

An aerosol suspension of smallpox virus can spread widely and
have a very low infectious dosage (10 to 100 organisms). In
general, the dissemination of a pathogen by aerosol droplet is
the preferred deployment method for biological weapons.

There are no civilian or military smallpox vaccination
requirements at this time. Thus, there is a large susceptible
population at risk for smallpox infection.

Smallpox is a highly contagious disease, spread through droplet
inhalation or ingestion.

The incubation period in naturally occurring cases (droplet
infection) averages 7 to 17 days (mean 10 to 12 days).

People are contagious during the late stages of the incubation
period even though they remain asymptomatic. Transmission
of the disease can occur as early as 2 days after exposure to
the virus.

Depending on the climate, corpses of smallpox victims remain
infectious for days to months.

The duration of disease is long. Coupled with the complex
isolation and protection requirements of smallpox treatment,
each infected person will require the efforts of several medical
and support personnel.

Smallpox has the capability of creating widespread terror and
panic across the nation.

SOURCE: Agency for Healthcare Research and Quality (AHRQ),
in cooperation with the University of Alabama (UAB) School of
Medicine (2001).
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are so densely confluent that the skin looks like crepe
rubber. The development of fatal systemic smallpox is
associated with disseminated intravascular coagula-
tion, hypotension, and cardiovascular collapse. In gen-
eral, smallpox in young children can be very severe,
with increased mortality associated with those youn-
ger than 4 years.

Containment of a
Public Health Emergency

The identification of even a single case of smallpox
constitutes a public health emergency and must be
brought to the attention of the CDC through the local
and state health authorities (see Fig. 3). Because small-
pox can only be transmitted from the time of the earli-
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Table 2. Clinical Symptoms of Smallpox

Description Period

Subjective symptoms
Fever Sudden onset, between 38.5 °C and 40.5 °C. High fever has Prodromal

been associated with delirium in some smallpox cases.
Subsides after 2 to 3 days, at which point the characteristic
smallpox rash usually appears.

Pain: headache May be severe Early prodromal
Pain: abdominal, back Severe backaches, occasional abdominal pain Prodromal
Fatigue/malaise Common Prodromal
Nausea Occasional Prodromal
Cardiovascular None

Objective organ/system symptoms
Skin rash Erythematous (“rose”) rash associated with early viremia Late prodromal (marks the

end of prodromal and start
of manifestation)

Skin rash Centripetally distributed purpuric or petechial eruption Late prodromal, early
developing on an erythematous background near the groin or manifestation
other flexures, also associated with early viremia. Extensive
petechial rash is associated with hemorrhagic smallpox.

Skin rash Maculopapular rash develops on the mucosa of the mouth, Manifestation
pharynx, face, and forearms. The rash then spreads to the
trunk and legs.

Within 1 to 2 days, crusts begin to form on pustules. As the
patient recovers, the scabs separate and characteristic pitted
scarring gradually develops. The scars are most evident on
the face and result from the destruction of sebaceous glands,
shrinking of granulated tissue, and fibrosis.

After 8 to 9 days, crusts begin to form on pustules. As the
patient recovers, the scabs separate and characteristic
pitted scarring gradually develops. The scars are most
evident on the face and result from the destruction of
sebaceous glands, shrinking of granulated tissue, and fibrosis.

Mucous membranes Mucosal hemorrhage occurs as a result of extensive, confluent Manifestation
maculopapular rash in hemorrhagic smallpox infection.

Immune system/lymph nodes Toxemia associated with circulating immune complexes and Outcome
soluble variola antigens is the usual cause of death in smallpox
patients. This toxemia appears especially severe in cases of
hemorrhagic and flat (malignant) smallpox.

Secondary bacterial infections Rare Outcome

SOURCE: Derived, in part, from information provided in Agency for Healthcare Research and Quality (2001).
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est appearance of the rash, early detection of cases and
prompt vaccination of all contacts are critical. The fol-
lowing guidelines should be observed:

• Laboratory diagnosis is critical. Collection of
the smallpox virus is considered a Biosafety
Level 4 concern due to the highly infectious
nature of the virus, and specific rules govern the
collection and handling of samples. Someone
who is vaccinated (or is vaccinated that day)
and who observes full universal precautions
must collect the biological samples. Lesions
must be opened with the edge of the scalpel to
obtain a sample of vesicular or pustular fluid.

The fluid is swiped with a cotton swab. Scabs
can be picked off with forceps or scalpel. Speci-
mens should be deposited in a sterile
Vacutainer that should be sealed with adhesive
tape at the junction of the stopper and tube. This
tube, in turn, should be enclosed in a second
durable, watertight container. All health care
providers, regardless of their vaccination sta-
tus, should use strict airborne and contact pre-
cautions. Clinicians can go to the CDC Web site
(CDC 2002b) for the specific CDC guidelines
regarding the collection of specimens for sus-
pected smallpox.

• Immediately notify the state and local health
department prior to shipping of specimens.
Laboratory examination and diagnosis require
maximum containment facilities and should be
undertaken only in designated laboratories
(Biosafety Level 4 or Level D laboratories
located at CDC or USAMIRID where staff
members have been vaccinated) with appropri-
ate training and equipment available. The local
health department will provide guidance for
securing and safe delivery of the specimens, as
well as for managing personnel involved in the
emergency.

• Smallpox infection can be confirmed within
several hours in the laboratory by examination
of vesicular or pustular liquid or scabs with an
electron microscope. Definitive laboratory
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Table 3. Causes of Eruptive Illnesses

Causes of papulovesicular eruptions
Atypical measles (rubeola)
Acnea

Chickenpox (varicella)a

Coxsackievirus (hand-foot-and-mouth disease and
coxsackievirus A16)

Drug eruptionsa

Eczema herpeticum (herpes simplex virus)
Generalized vaccinia and eczema vaccinatum (vaccinia)a

Impetigo
Insect bitesa

Shingles (varicella-zoster virus)
Smallpox (variola major and v. minor)

Causes of maculopapular eruptions
AIDS (HIV)
Arboviruses
Atypical measles (rubeola)
Cytomegalovirus
Drug eruptionsa

Epstein-Barr virus
Erythema infectiosum (parvovirus B19)
German measles (rubella)
Infectious mononucleosis
Measles (rubeola)
Meningococcemia
Mucocutaneous lymph-node syndrome (Kawasaki’s disease)
Roseola infantum
Scalded skin syndrome (Staphylococcus aureus)
Scarlet fever (Streptococcus pyogenes)
Sunburn
Toxic erythemas
Toxic shock syndrome (S. aureus, phage group I)
Vaccine reactions (live virus)a

a. These conditions have been confused with smallpox.
SOURCE: Derived from Breman and Henderson (2002).

Figure 1. Face lesions on a boy with smallpox.
SOURCE: Centers for Disease Control and Prevention. Smallpox
images. Public Health Images Library (PHIL) ID #3 (CDC/Cheryl
Tyron). Retrieved February 4, 2002, from http://www.bt.cdc.gov/
agent/smallpox/smallpoximages.asp
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identification of the variola virus involves the
growth of the virus in the cell culture or on
chorioallantoic egg membrane and character-
ization of strains by using biologic assays. Cases
will be classified by the Level D laboratory as
confirmed, probable, or suspected (CDC 2002b).

• Following the immediate isolation of the
patient, interviews must be conducted to deter-
mine all contact persons.

• As soon as the diagnosis of smallpox is made,
all individuals in whom smallpox is suspected
should be isolated immediately, and all house-
hold and other face-to-face contacts should be
vaccinated and placed under health care sur-
veillance. The patient should be managed in a
negative-pressure room, if possible, and vacci-
nated if the illness is in an early stage (Breman

and Henderson 2002). Because the widespread
dissemination of smallpox virus by aerosol
poses a serious threat to all health care facili-
ties, if there are large numbers of patients, isola-
tion in the home or other nonhospital facilities
should be considered. Home care for most
patients is preferred because little can be done
for a patient other than to offer supportive ther-
apy. Currently, there is no treatment approved
by the Food and Drug Administration for
smallpox.

• Strict quarantine with respiratory isolation
should also be observed for at least 17 days with
all individuals who are categorized as probable
or suspected cases and possibly for those who
have had direct contact with the index case(s), if
it is necessary to maintain health surveillance.
Local quarantine and travel restrictions may
need to be enforced based on the individual
state’s public health laws governing response to
a biological agent.

• Local health officials are required to notify
their state health department of any cases of dis-
ease suspected to be due to a biological terrorist
event, according to the CDC’s Bioterrorism
Preparedness Protocol. The state health depart-
ment is then required to notify the CDC, which
conducts the formal epidemiological investiga-
tion. If the laboratory confirms the diagnosis of
smallpox, the CDC must then notify the Federal
Bureau of Investigation for further investiga-
tion of the criminal act.

Vaccination

Smallpox vaccine is made from live vaccinia virus
and does not contain variola virus, the virus that causes
smallpox. Vaccinia virus is a member of the Orthopox
virus family, which includes smallpox (variola), cow-
pox, monkeypox, gerbilpox, camelpox, and others.
When inoculated in the superficial layers of the skin,
the virus grows and induces an immune reaction that
serves to protect against smallpox. Smallpox vaccine
is a highly effective immunizing agent. A successful
vaccination is often referred to as a “take.”
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Figure 2. Distribution of the smallpox rash.
SOURCE: Centers for Disease Control and Prevention (2002d).
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Priority Activities for Smallpox Outbreak
(Postevent) Containment

The current CDC guidelines regarding a bioterrorist
event (postattack) are based on a “ring-vaccination”
approach after the identification of a case of smallpox
(CDC 2002b). In this approach, all patients with sus-
pected or confirmed smallpox are isolated, and con-
tacts are traced, vaccinated, and placed under close
surveillance. Other high-risk persons who may have
had direct or indirect contact with the patient(s) are
also contacted and vaccinated. As of the time of publi-
cation of this article, the plan does not recommend
mass vaccination campaigns either in response to doc-
umented cases of smallpox or in anticipation of a po-
tential attack (CDC 2001). There are at least two pri-
mary reasons for this. First is the risk for vaccine-
related complications. Adverse events would be ex-
pected to be higher in an indiscriminate vaccination
campaign because of vaccination of persons with un-
recognized contraindications. Second, focused con-
tact tracing and vaccination, combined with extensive
surveillance and isolation of cases, was successful in

stopping outbreaks of smallpox during the eradication
program without the need for indiscriminate
vaccination.

Immediately following the terrorist attacks on the
World Trade Center and the Pentagon in the fall of
2001, the Department of Health and Human Services
(HHS) began working to strengthen national prepared-
ness for bioterrorist attacks by expanding the national
stockpile of smallpox vaccine. We now have sufficient
quantities to vaccinate every individual in the country
who might need it in the event of an emergency (CDC
2002d). Two vaccines will be used in the coming
years: the Dryvax vaccine (a stored calf-lymph vac-
cine manufactured in the 1970s by Wyeth Labora-
tories) and the tissue culture cell vaccine (manufac-
tured by Acambis-Baxter Laboratories).

Priority Activities for Smallpox
Preevent Planning

Prior to December 2002, the US Food and Drug Ad-
ministration (FDA) approved the use of the smallpox
vaccine for use only in persons in special-risk catego-
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Local health officer
is informed of a
bioterrorist
incident or threat

OR

First:
•  Notify FBI
•  Notify local law

enforcement

Next:
Notify & involve
State Health
Department and
other response
partners, per a
pre-established
notification list

State Health
Department
notifies the CDC

Local health officer
suspects that
cases of illness
may be due to a
bioterrorist
incident

First:
Inform & involve
State Health
Department.
Health Department
notifies CDC.
Conduct
investigation.

Is BT incident
confirmed or
thought to be
probable?

Yes No

Notify FBI.
Notify other
pre-determined
response
partners.

Continue
investigation

Figure 3. CDC interim recommended notification procedures for local and state public health department leaders in the event of a
bioterrorist incident.
SOURCE: http://www.bt.cdc.gov/EmContact/Protocols.asp
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ries such as laboratory workers who may be exposed to
one of the Orthopoxviruses. In October 2002, the Ad-
visory Committee on Immunization Practices (ACIP)
made recommendations for the use of smallpox (vac-
cinia) vaccine to protect persons who work with
Orthopoxviruses to prepare for a possible bioterrorism
attack involving smallpox (CDC 2002e). On Decem-
ber 13, 2002, the president of the United States an-
nounced his administration’s plan for a revised small-
pox vaccination program. Based on the ACIP’s
recommendations, the plan includes the formation of
smallpox response teams consisting initially of half a
million health care workers, emergency medical per-
sonnel, and other critical personnel who will be asked
to volunteer to receive the smallpox vaccine (CDC
2002c). The plan calls for vaccination of certain mili-
tary and civilian personnel who are or may be de-
ployed in high-threat areas. Some US personnel as-
signed to overseas embassies will also be offered the
vaccine. The plan does not include the recommenda-
tion that members of the general public be vaccinated
at this time, although HHS is currently working on a
plan to make the vaccine available to those members of
the general public who insist on being vaccinated
some time later this year. Members of the public are el-
igible to enroll in clinical trials for the next generation
of vaccines.

The president’s plan has contributed to the ongoing
clinical debate surrounding the use of the smallpox
vaccine (Veenema 2002). Because of concerns regard-
ing the potential for adverse reactions in a population
that is immunologically quite different from the popu-
lation that existed during the eradication campaign of
the late 1960s and early 1970s, the authors of five arti-
cles published in the January 2003 New England Jour-
nal of Medicine urged that a cautious approach be em-
ployed in implementing the plan.

Adverse Reactions to
Smallpox Vaccination

On the basis of historical vaccination programs,
most children experience mild reactions following
vaccination, such as a sore arm and redness at the site,
swollen glands in the armpits, and low fever, that usu-
ally go away without treatment. One out of 3 children
may feel bad enough to miss school or a recreational
activity or have trouble sleeping. Complications from

smallpox vaccination were closely scrutinized in the
1960s, and in a study reported in 1968, about 1,000
people for every 1 million vaccinated for the first time
experienced reactions that, although not life-
threatening, were serious, including the following:

• A vaccinia rash or outbreak of sores limited to
one area. This is an accidental spreading of the
vaccinia virus caused by touching the vaccina-
tion site (autoinoculation) and then touching
another part of the body or another person. It
usually occurs on the genitals or face, including
the eyes, where it can damage sight or lead to
blindness. Washing hands with soap and water
after touching the vaccine site will help prevent
this (inadvertent inoculation). Infants and chil-
dren may scratch and pick at the site/scab, inad-
vertently spreading the virus.

• A widespread vaccinia rash. The virus spreads
from the vaccination site through the blood.
Sores break out on parts of the body distant
from the vaccination site (generalized vaccinia).

• A toxic or allergic rash in response to the vac-
cine that can take various forms (erythema
multiforme) (Lane and others 1968).

Recent trials evaluating the reactogenicity of the di-
luted smallpox vaccine reported the presence of such
adverse events as the formation of satellite lesions, re-
gional lymphadenopathy, fever, headache, chills, mus-
cle aches, and rashes (Frey and others 2002a, 2002b).

Based on past experience, it is estimated that 1 to 2
people out of every 1 million vaccinated may die as a
result of life-threatening reactions to the smallpox vac-
cine. In the past, 14 to 52 people per 1 million vacci-
nated for the first time experienced potentially life-
threatening reactions, including the following:

• Eczema vaccinatum. Serious skin rashes may
be caused by widespread infection of the skin in
people with dermatological conditions such as
eczema or atopic dermatitis.

• Progressive vaccinia (or vaccinia necrosum).
Progressive vaccinia occurs among those who
are immunosuppressed because of a congenital
defect, malignancy, radiation therapy, or AIDS.
The vaccinia virus simply continues to grow,
and unless these patients are treated with vac-
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cinia immune globulin, they may not recover
(Russel 1999).

• Postvaccinal encephalitis. Postvaccinal encephalitis
occurs at a rate of 3 per 1 million primary
vaccinees; 40% of the cases are fatal, and some
patients are left with permanent neurologic
damage.

Children younger than 1 year of age or older adoles-
cents receiving primary vaccination may be at greater
risk of postvaccination complications (CDC 2002a).
Vaccination in persons younger than 18 years of age is
not currently recommended unless they have been ex-
posed to smallpox. Infants younger than 1 year of age
and children with weakened immune systems (HIV,
AIDS, or cancer), eczema, acne, or atopic dermatitis
are more likely to have these reactions and should not
get the smallpox vaccine unless they have been ex-
posed to smallpox. The CDC Web site offers guide-
lines for parents of these children (CDC 2002a).

Secondary transmission of vaccinia is not un-
known, and efforts have been made to quantify the de-
gree of contagion (Sepkowitz 2003). Transmission of
vaccinia will become a serious concern should revi-
sions to the CDC guidelines occur that include the di-
rect immunization of children or of adults in settings
where close personal contact with children is likely,
such as parenting of infants and children. Vaccinia is
generally transmitted by direct person-to-person and
close contact (within 6 feet), and infection control pre-
cautions should be taken to reduce this likelihood. In
these situations, the vaccination site should be covered
with gauze or a similar absorbent material, a shirt or
other clothing should be worn, and careful attention to
hand hygiene (hand washing) should be practiced. The
health status of the children of health care workers,
emergency personnel, and others who are vaccinated
as part of the president’s plan must be closely moni-
tored for signs of adverse vaccine reactions. Proper
care of the vaccination site is critical for all individu-
als, particularly young children who will scratch and
pick at the scab (see Table 4).

Postexposure Prophylaxis and Therapy

Vaccination administered within 4 days of first ex-
posure offers some protection against acquiring the
smallpox infection and protection against a fatal out-

come. Successful vaccination results in full protection
against the disease in more than 95% of persons for
probably 5 to 10 years (Breman and Henderson 2002).

In the event of a smallpox outbreak, there is no evi-
dence that prophylaxis with the use of vaccinia im-
mune globulin (VIG), given along with vaccination in
the early stages of the disease, has any greater survival
benefit than use of the vaccine alone (Breman and
Henderson 2002). Recent studies in animal models
have suggested that cidofovir, a nucleoside analog
DNA polymerase inhibitor, might prove useful in pre-
venting smallpox infection if administered within 1 to
2 days after exposure. At this time, there is no evidence

Veenema / Safeguarding Our Nation’s Children 303

Table 4. Care of the Vaccination Site

DO:
Cover the vaccination site loosely with a gauze bandage, us-

ing medical tape to keep it in place. Keep it covered until
the scab has separated on its own. This bandage will pro-
vide a barrier to protect against spread of the vaccinia vi-
rus. (Health care workers involved in direct patient care
should cover the gauze with a semipermeable dressing as
an additional barrier.)

You can wear a shirt that covers the vaccination site as an ex-
tra precaution to prevent spread of the vaccinia virus. This
is particularly important in situations of close personal
contact.

Change the bandage every 1 to 2 days. This will keep skin at
the vaccination site from softening and wearing away.

Wash hands with soap and warm water after direct contact
with the bandage or after direct contact with the vaccina-
tion site. This is vital to remove any virus from your hands
and prevent contact spread.

Keep the vaccination site dry. Cover the vaccination site with
a water-resistant pad, such as a waterproof Band-Aid when
you bathe. Remember to change back to the loose gauze
bandage after bathing.

Put the contaminated bandages in a sealed plastic bag and
throw them away.

Wash clothing or other any material that comes in contact
with the vaccination site. Use hot water with detergent and/
or bleach.

When the scab comes off, throw it away in a sealed plastic
bag (remember to wash your hands afterwards).

DO NOT:
Do not use a bandage that blocks all air from the vaccination

site. This may cause the skin at the vaccination site to
soften and wear away. Use loose gauze secured with medi-
cal tape to cover the site.

Do not put salves or ointments on the vaccination site.
Do not scratch or pick at the scab.

SOURCE: Centers for Disease Control and Prevention (2002d).
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that cidofovir is more effective than vaccination in this
early period.

Summary

Evaluation of fevers and rashes in infants and chil-
dren constitutes a large portion of clinical practice. In
light of the current and ubiquitous threat of
bioterrorism and the initiation of the president’s small-
pox vaccination program, all health care providers,
particularly those in pediatrics, must maintain a
heightened awareness and constant vigilance against
biological agents such as smallpox to rapidly identify
and contain an epidemic. By safeguarding the health of
our nation’s children, we safeguard the health of all
Americans.
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