
Wise or ill-advised? Smallpox 
vaccine program hits hiatus
Can system be prepared but unvaccinated? 

While experts argue whether it is a prudent pause or a dan-
gerous delay, one thing is clear: National smallpox immu-
nization efforts have ground to a virtual stop with some

38,000 health care workers immunized. (See related story, p. 43.)
Yet the current, cautious pace of the program is in line with what is

being recommended by a smallpox panel at the Washington, DC-based
Institute of Medicine (IOM), which has been advising the Centers for
Disease Control and Prevention (CDC) on the controversial program. 

“I think it has largely halted, or at least paused,” says Brian L.
Strom, MD, MPH, chairman of the IOM panel and director of the
Center for Clinical Epidemiology and Biostatistics at the University 
of Pennsylvania School of Medicine in Philadelphia. 

“And that is exactly what we called for. The focus has been on num-
bers, and it makes no sense to focus on numbers. I think [the CDC]
needs to focus on planning what is needed for preparedness, and then
any additional vaccinations should be triggered by what those pre-
paredness plans dictate,” he says.

In that regard, the committee recently recommended that the CDC
provide guidance to assist state public health agencies and their part-
ners in establishing a baseline level or “a minimum standard of pre-
paredness for a smallpox attack.”1 (See recommendations, p. 44.)

‘Vaccination is not preparedness’

After that is done, each state could individually assess its priorities
and further expand its preparedness against smallpox, the IOM recom-
mends. The committee emphasized that vaccination is not the only tool
for smallpox preparedness. 

“Vaccination is not preparedness,” Strom says. “That’s our central
theme over and over again. Vaccination may contribute to prepared-
ness, but we think it is a major problem that the focus has been on
vaccination.”

According to the IOM report, other aspects of smallpox preparedness
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beyond vaccination include developing relation-
ships with all relevant partners; communicating
openly and regularly with each other, the media,
and the public; having a core group of workers to
provide initial response and vaccinate others; hav-
ing concrete plans, including job descriptions and
locations; and educating and training all partici-
pants before an event.

From scorn to praise 

For example, the IOM panel is impressed with
hospitals such as the Medical College of Virginia
in Richmond, which has diligently prepared for a

smallpox contingency but declined the initial
round of vaccinations. Although no vaccinated
teams of responders were formed, a policy on
smallpox vaccination was developed. 

Furthermore, a working group on smallpox
preparedness was established and education was
done on infection control measures and how to
recognize and treat smallpox victims. A plan was
drawn up to rapidly vaccinate hospital staff in a
post-event scenario.

“We thought they were extraordinarily well
prepared, and they have not vaccinated a single
person,” Strom says. 

“I’m not saying that people shouldn’t be vacci-
nated. The focus should be preparedness and
using vaccine as needed to achieve preparedness.
If there were an attack tomorrow they would
know what to do. That’s what preparedness is
about. You can vaccinate all the people you want,
but if don’t know what you are going to do with
them in response to an attack, then there is no
purpose to it,” he points out.

Indeed, the medical college is prepared to
work with local health officials and vaccinate
thousands people at the first word of smallpox
anywhere in the world, says Richard Wenzel,
MD, professor and chairman of the department 
of internal medicine at the facility. 

“We are prepared to immunize 6,000 employ-
ees within 24 hours if the need arises — if there
were a single case of smallpox anywhere in the
world,” he says. 

“We also have plans to isolate first cases in neg-
ative-pressure rooms. If there were a case of small-
pox, say in Florida or Europe, you probably would
have a couple of days of a grace period in which to
deliver immunization and protect employees and
family. If smallpox actually arrived in Richmond,
we would vaccinate a number of us immediately,
and then we would immediately begin vaccinating
other people.”

Wenzel recalls that the hospital drew scorn
when officials cited patient and employee safety
in rejecting the national immunization plan. 

“We were the first institution to become visible
as opposing the vaccine program for smallpox,”
he says. “At that time, both the New York Times
and the Washington Post editorialists described
our decision as ‘deplorable.’ Of course they are
not going to retract that now.”

The medical college has followed through with
contingency plans just as officials had announced
at the time, he emphasized.

“We did what we said we would,” Wenzel
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says. “Our internal people are ready to go, and
we would probably partner with our health
department. And not only is there no smallpox to
be found in Iraq, there are some reports coming
out that there never was any. Given that, we take
some comfort in our policy to be prepared with-
out injuring our employees.”

Others say nation not ready

Indeed, with no weapons of mass destruction
yet found in Iraq, the national smallpox plan is
regrettably running out of steam, says William
Bicknell, MD, PhD, professor of international
health at Boston University. 

Instead of being well on the way to protecting
the nation’s civilian population by vaccinating up

to 10 million health, emergency, and public safety
workers, the country is “stalled” at 37,971 vacci-
nated civilians while 450,000 military, he notes. 

Yet Iraq was only one of a number of nations
suspected of possessing smallpox. Though there
is continuing debate about persistent immunity
in those immunized as children, the country
remains vulnerable to an attack because millions
and millions of people have never been immu-
nized. (See related story, p. 45.)

The notion that you can be prepared for a dis-
ease like smallpox without being vaccinated is
particularly irksome to Bicknell, a veteran public
health scholar who has been vaccinated twice
against the disease.

“I find that unfathomable, impenetrable, and
absurd,” he says, noting that the IOM report even
concedes it may be necessary to ration vaccine in
certain post-attack scenarios. “That’s called non-
preparation. That [IOM] report is a public health
embarrassment. They should know better.”

One problem is that both medicine and public
health are very risk-averse professions operating
within a risk-averse culture, he argues in a
recently published analysis of the situation.1 

We have not yet realized the complexity and
difficulty of vaccinating millions of Americans
rapidly after an attack, he says. 

Another factor is that the original CDC 
recommendation to immunize some 15,000 
people in response teams nationwide was over-
ridden and expanded at higher levels of gov-
ernment. Though some argue that it was just 
a “working” projection, suddenly the debate
included as many as 500,000 immunized health
care workers. 

“The initial vaccination plan proposed by CDC
in late 2001 and early 2002 was viewed by the
administration as inadequate,” Bicknell wrote. 

“Responsibility for development of what
became the president’s plan was removed from
Advisory Committee on Immunization Practices
[ACIP] and the CDC by [the Department of]
Health and Human Services [HHS] and the
White House. Now the same organization and
many of the same people whose advice was
rejected have been asked to implement a plan
they did not develop. That unusual history may
help to explain some of the delay and hesitation
shown by CDC,” he stated.

Strom and the IOM see it differently, particu-
larly since the nation now has far exceeded the
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Why has the smallpox 
program stalled out?
Three critical errors in thinking

Analysts cite three “mutually reinforcing errors”
that have dogged and delayed the govern-

ment’s national smallpox immunization campaign:

1. Not distinguishing between the risk of vaccina-
tion in healthy, well-screened adults and the
risk to children and high-risk adults. 

2. Not adequately recognizing the difference
between naturally occurring disease and dis-
ease introduced by bioterrorism. For example,
no one has epidemic-control experience with
smallpox in a nominee, highly mobile popula-
tion where exposure will be malicious rather
than benign. The relevance of lessons from the
eradication experience (characterized by very
different circumstances) is limited.

3. Not sufficiently appreciating that the decision to
undertake pre-exposure vaccination is far more
than a medical decision about the risks of vac-
cination. Of equal or greater importance, it
involves social, economic, and national security
considerations.1

Reference 
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IOM: Establish minimum levels
of smallpox readiness
Advice to CDC includes developing attack scenarios

The Institute of Medicine committee on smallpox
vaccination recently recommended the following

to the Centers for Disease Control and Prevention
(CDC):

Provide guidance to assist state public health
agencies and their partners in establishing a base-
line level or a minimum standard of preparedness
for a smallpox attack, after which, each state could
individually assess its priorities and further expand
its preparedness against smallpox and other threats
to the public’s health as needed.

Support the establishment of local, state, and/or
national voluntary registries of individuals who have
undergone vaccination to be mobilized, trained, and
assigned as needed in the event of a smallpox
attack. 

Such registries would include all willing vacci-
nated personnel not associated with a response
team ranging from retired or relocated health care 
or public health workers to military reservists and
former military personnel. 

Develop a range of scenarios for potential small-
pox attacks, including one or more multithreat sce-
narios, and urge states to use these to expand and
continuously improve their plans to respond to a
wide range of possibilities.

Proceed with a deliberate and stepwise approach
toward meeting the president’s policy of offering
vaccine to members of the general public who insist
on receiving it by:

1. Conducting brief quantitative surveys to deter-
mine public interest and desire for smallpox vac-
cine. These surveys should include public and
private health agencies as well as the general
public, in order to understand the potential scope
of public interest.

2. Determining the budgetary and other require-
ments that would meet the demand noted.

3. Identifying, monitoring, and referring people to
existing or planned smallpox vaccine clinical
research trials or other well-structured clinical
arrangements that meet the basic requirements
of medical and public health ethics, including
assurances for safety of vaccinees and their con-
tacts, acceptable balance between risk and ben-
efit, and acceptable distribution of scarce public
health resources to meet all preparedness as

well as other public health goals. The committee
encourages the CDC to consider utilizing a pilot
program or some other means of evaluating the
initial experiences with this effort.

To help ensure that the adverse-event reporting
and follow-up procedures work as seamlessly as
possible, coordinate with state partners and provide
feedback to local partners who reported the adverse
event. 

Pursue ways to streamline the data systems
that are used in the smallpox vaccination pro-
gram, improving user-friendliness and integrating
the multiple systems to avoid duplicate data entry,
especially considering that any future expansion
of the vaccination program would require a larger
number and greater diversity of data system
users, some of whom may be using these sys-
tems for the first time.

Because the civilian smallpox vaccination pro-
gram is a true partnership between the CDC, 
states, and local jurisdictions, continue and
expand their communication with states and 
local jurisdictions about the imperativeness of
their participation in the Active Surveillance
System, stressing that the safety of the vaccina-
tion program cannot be guaranteed without their
full participation and cooperation.

Develop a structured, prioritized research
agenda that can aid decision making as the small-
pox preparedness program moves forward. In the
short-term, studies of the serious adverse events
should receive the highest priority. 

For safety-related questions, in the longer-term,
studies examining long-term outcomes for those
who experienced both serious and mild adverse
events and studies of how mild adverse events con-
tributed to lost work or social function should be a
high priority. For system-related questions, in the
longer-term, studies of cost and opportunity costs
should be a high priority.

Considering that the rate of inadvertent exposure
to smallpox vaccine during pregnancy is lower than
expected and it is impossible to detect all pregnan-
cies at the time of vaccination, the committee does
not recommend extra pregnancy screening efforts
at this time.

Reference

1. Committee on Smallpox Vaccination Program
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original 15,000 immunized health care workers
called for by ACIP. 

“It’s not that they needed [500,000 immu-
nized] that was a planning number,” he says.
“The goal needs to be preparedness. It’s con-
cerning because the focus on vaccination has
sucked resources and attention away from pre-
paredness in general and away from other pub-
lic health measures.”

However, when asked if that means 38,000
immunized health workers represents sufficient
preparedness, Strom says.

“There is no way to know, which is part of the
problem. But the focus shouldn’t be numbers.
Undoubtedly, our expectation is that once there 
is a clear focus on preparedness, then there are
some places that are going to have plenty of peo-
ple vaccinated and won’t need more and other
places that might not need more,” he continues. 

“That depends on the plan. The Medical
College of Virginia didn’t need any. Other places,
if they use a plan that relies on people being vac-
cinated, then they need to be sure that they have
enough [immunized].”

Undermining the program

Regardless, the overall effort already has been
somewhat undermined because discussions have
centered heavily around risks of the vaccine,
even though historical mortality figures were
skewed by deaths in children — a group that is
not currently targeted for vaccination, Bicknell
emphasizes. 

“The bad information about how dangerous it
is really scared people,” Bicknell says. 

“CDC and HHS knew full well that liability was
going to be an issue, but they waited to get legisla-
tion until everybody was up a tree [in fear]. They
missed the opportunity to say if this goes accord-
ing to what is likely with healthy adults, nobody is
going to get hurt. And the Bush administration
once they made the announcement, stopped back-
ing it,” he says. 

“Then they were hoisted by their own petard —
smallpox wasn’t in Iraq, and there are no weapons
of mass destruction,” Bicknell asserts.

With the process well short of the originally
discussed goals, the government seems to be
falling back to a position of “declaratory achieve-
ment” by deciding we’re prepared or more pre-
pared then we were, he says. 

Bicknell argues that the minimum level needed
to prepare for a smallpox terrorist attack is to

complete phase one and vaccinate as many as 2
million people. But with a presidential election
looming, he predicts the smallpox initiative will
remain in limbo. 

“If nothing happens before the election, we are
blessed,” he points out. “If something happens
before the election, we are going to have one big
mess.”
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Smallpox immunity may
persist from childhood
Israelis trying to develop skin test to confirm 

Health care workers who were vaccinated 
as children may be protected against fatal

smallpox infection even if they declined to partic-
ipate in recent immunization efforts, according to
a recent study.

Researchers report that more than 90% of vol-
unteers vaccinated 25-75 years ago still maintain
substantial humoral and/or cellular immunity
against vaccinia, the virus used to vaccinate
against smallpox.1 Antiviral antibody responses
remained stable between 1-75 years after vaccina-
tion, whereas antiviral T-cell responses declined
slowly, with a half-life of 8-15 years. 

“If these levels of immunity are considered to
be at least partially protective, then the morbidity
and mortality associated with an intentional
smallpox outbreak would be substantially
reduced because of pre-existing immunity in a
large number of previously vaccinated individu-
als,” the researchers concluded. 

However, even if those previously immunized
only were infected mildly during a smallpox
attack, they still could spread the disease, so
health care workers would need to be immu-
nized to protect patients. Still, the historical
smallpox literature indicates those who have



less severe smallpox infection due to previous
vaccination are four times less likely to transmit
the disease to their contacts, says lead researcher
Mark Slifka, PhD, director of the Oregon Health
& Science University Vaccine and Gene Therapy
Institute in Beaverton. 

“If you’re on a smallpox task force team, you
would still want to be vaccinated as an obvious
precautionary measure, but for the average per-
son — no,” he says. 

More importantly, the study by Slifka and col-
leagues raises the possibility that roughly half of
the country — those immunized before the
national program was dropped in 1972 — have
some level of immunity. But the traditional wis-
dom among smallpox experts has been that
immunity fades after 5-10 years post-vaccination. 

The Centers for Disease Control and Prevention
states on its smallpox web site that, “Smallpox
vaccination provides high level immunity for 3-5
years and decreasing immunity thereafter. . . . It is
important to note, however, that at the time when
the smallpox vaccine was used to eradicate the
disease, testing was not as advanced or precise as
it is today, so there may still be things to learn
about the vaccine and its effectiveness and length
of protection.” 

Since smallpox has been eradicated as a natu-
ral-occurring disease, it is difficult to know the
nature of persistent immunity in the previously
vaccinated. Some in the scientific community
remain unconvinced that the issue has any major
relevance for smallpox preparedness.

“It’s a nice thought,” says Brian L. Strom, MD,
MPH, chairman of the Institute of Medicine
smallpox panel and director of the Center for
Clinical Epidemiology and Biostatistics at the
University of Pennsylvania School of Medicine 
in Philadelphia. 

Good news, bad news

“The good news is there are these serological
measures that suggest immunity last longer. The
bad news is that we have no idea whether those
serologic measures are of any clinical importance
whatsoever,” he explains. 

“Those measures weren’t available when we
had disease and now that we have those mea-
sures, we don’t have disease. The available data
when there was disease would argue that [these
findings] are probably not important because
they are probably not correct. The people who
got vaccinated seemed to get disease after a few

years — milder disease — but they seemed to be
subject to still getting sick,” Strom adds.

But that is precisely the point, Slifka argues —
those previously immunized would be consider-
ably less vulnerable to smallpox infection. “It
depends on your definition of protection,” he
says. 

“It’s interesting because the same arguments
keep coming up over and over again. Even if you
got vaccinated six months or six days before you
were exposed, there is no guarantee that you
won’t contract smallpox. 

“But it will be mild. If you knew you were
going to have a high probability of exposures,
you would probably want to get vaccinated. But
for the average person, long-term immunity is
probably going to provide that protection,” Slifka
explains.

Thus it seems the primary implications will
arise when and if the public is ever offered
smallpox vaccine, which was to occur in the
third phase of the national smallpox plan that 
is now in limbo.

“The historical data on this are really pretty
solid,” Slifka says. “Obviously, the largest num-
bers come from back in the days when smallpox
was endemic, but a paper published in 1913
shows really quite well that immunity against
lethal disease lasts for life.” 

He also points out that Edward Jenner —
who made the connection between cowpox
(vaccinia) and smallpox (variola) — was work-
ing with farm families that had very good
health records kept at churches. 

Jenner found that people were protected
against smallpox as long as 53 years after cow-
pox infection, Slifka explains. 

“Some 60% to 70% of unvaccinated people,
when exposed, get smallpox,” he explains. “In
contrast, only 4% of vaccinated people get small-
pox. Of those [vaccinated people] who get small-
pox, mortality is 7% or less. Even if we are
conservative and say there is a 10% attack rate
instead of the 4% and 10% mortality instead of
7%, 10% of 10% equals 1%. That means that 99%
of vaccinated people are protected from lethal
infection.”

The argument for long-term immunity is borne
out by other live virus vaccines, he adds. “This is
a live viral vaccine, and it is an acute or short-
term infection,” Slifka says. 

“So this is not unique to vaccinia. If you take
a look at measles, mumps, rubella, polio, and
yellow fever — those are five other viruses —
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all of those are short-term infections that induce
lifelong immunity. It is not surprising that vac-
cinia does the same,” he adds.

Researchers seeking smallpox skin test 

But even if immunity does persist overall, is
there any reliable way to detect it in an individual? 

Researchers in Israel are trying to answer that
question and develop a simple skin test to deter-
mine whether someone has persistent immunity.
The skin test is applied to the forearm using the
same technique as the tuberculin skin test used
for the diagnosis of latent TB infection. 

“It is well known that some people who were
vaccinated many years ago are well protected
against small pox,” says Eli Somekh, MD, head
of pediatric infectious diseases and immunology
at Wolfson Medical Center in Holon, Israel. 

“The problem is how to identify these people.
We hope that this skin test will be proved as a
simple and reliable method for this purpose,” he
points out.

In data recently presented recently in Chicago at
the annual Interscience Conference on Antimicro-
bial Agents and Chemotherapy, Somekh described
the quest for a skin test.2

A skin test solution was prepared from vials 
of smallpox vaccine, which was inactivated by
exposure of the vials to temperature of 600 C for
one hour. 

Inactivation was confirmed by the lack of
growth in virus culture. The solution was then
diluted in a ratio of 1:20 with normal saline. 

The material was injected superficially in 
the forearm to 77 healthy subjects ages 17 to 55.
Twenty patients had been immunized for small-
pox within three months before skin testing
(group 1). 

Thirty-seven patients had their smallpox vacci-
nation in the past, at least 20 years before skin
test application (group 2), while 20 patients had
never been vaccinated for smallpox (group 3).

Tests were read at 48 hours and were consid-
ered as positive when the diameter of swelling
was 5 mm or larger. Blood samples were drawn
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CE/CME questions

For more information on the CE/CME program, call
customer service at (800) 688-2421.

9. According to the Institute of Medicine smallpox
panel, other aspects of smallpox preparedness
beyond vaccination include:
A. developing relationships with all relevant

partners
B. communicating openly and regularly 
C. having concrete plans, including job descrip-

tions and locations
D. all of the above

10. William Bicknell, MD, PhD said the overall
smallpox effort has been somewhat undermined
because discussions  have centered heavily
around risks of the vaccine, even though histori-
cal mortality figures were skewed by:
A. deaths in children
B. deaths due to improper vaccination 

technique
C. adverse reactions that were falsely reported 
D. deaths in adults

11. The historical smallpox literature indicates those
who have less severe smallpox infection due to
previous vaccination are how many times less
likely to transmit the disease to their contacts?
A. They are just as likely to transmit 
B. two times
C. three times
D. four times

12. Small pox skin test researcher Eli Somekh, MD,
said skin test reactions represent memory of T
lymphocytes from a previous encounter with a
specific antigen/pathogen.
A. true
B. false

Answer Key: 9. D; 10. A; 11. D; 12. B



prior to skin testing and kept at –700 C until ana-
lyzed for neutralizing antibody assay. Titers of
1:64 or greater were considered as protective. 

The skin test reliably differentiated between
people who had not been vaccinated for smallpox
and those who were vaccinated recently or in
past. 

In addition, a positive skin test reaction in a
person who was vaccinated for smallpox recently
or remotely was associated with protective level
of antibodies against vaccinia virus.

There was a significant difference in induration
(swelling) size of patients from the different groups
of patients (mean induration was 7.9 mm, 5.3 mm,
and 0 mm for patients from group 1, group 2, and
group 3, respectively). 

There was a significant correlation of skin 
test results with serologic results. The speci-
ficity and sensitivity of the skin test as com-
pared to the serologic results were 83.3% and
92.3% respectively. 

Simple and cheap method

Except for the expected local redness and
swelling (which was considered as positive reac-
tion to the skin test), there were no other local 
or generalized manifestations. The results sug-
gest that a vaccinia skin test prepared in a simple
and cheap method is a safe and a potentially use-
ful tool by which to assess immunity.

“Skin test reactions represent memory of T
Lymphocytes from a previous encounter with 
a specific antigen/pathogen,” Somekh tells
Bioterrorism Watch. 

“Positive reaction does not always suggest an
existing immunity; however, in our study, skin
test reactivity was significantly correlated with
protective levels of antibodies to vaccinia. Our
results are still preliminary, and we do not sug-
gest avoiding vaccination of people with positive
skin test reactions until these results can be fur-
ther studied and confirmed,” he adds.
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