
Raising the ghost of 1918: Could 
flu be the ultimate bioweapon? 
Skeptics doubt terror factor, but pandemic planning praised

In an age of exploding genetic engineering, could the Spanish
influenza strain of 1918 — the unholy grail of infectious diseases
— be resurrected as the ultimate bioweapon? 

“It would not be easy; but with advances in this technology, it gets
easier every day,” warns Mohammed Madjid, MD, lead author of a
provocative new paper about the possibilities of using the flu virus as
a weapon of bioterrorism.

To be certain, flu is not at the top of anyone’s list of bioterrorism
concerns. It is a seasonal killer that we face annually with a striking
complacency, given its death toll. On the contrary, for a while, the
anthrax attacks of 2001 seemed to imbue every white powder with a
deadly resonance. A total of five people died in the anthrax attacks.
The Spanish flu epidemic in 1918 killed somewhere between 20 mil-
lion and 40 million people globally.

“Our society is so fearful of anthrax right now,” says Madjid, a 
cardiologist at the University of Texas (UT)-Houston Health Center.
“Imagine influenza. The virulent strain of Spanish flu had a fatality
rate of 25% to 50%. That is almost 10 times that of SARS.”

Unfortunately, this is not an episode of The Outer Limits. Madjid and
co-authors — including Scott Lillibridge, MD, national bioterrorism
expert and director of the Center for Biosecurity and Public Health
Preparedness at the UT School of Public Health in Houston — ask us to
consider the possibility of malicious genetic engineering to restore the
1918 strain. “Sequencing of the genome of the 1918 Spanish influenza
virus is nearly complete; once it is published, unscrupulous scientists
could presumably utilize candidate virulence sequences,” they warn.1

Genetic sequencing work has, indeed, been undertaken in part to
try to understand the extraordinary virulence of the 1918 flu strain.2
RNA from the 1918 pandemic virus was isolated from a preserved
lung tissue sample. Nine fragments of viral RNA were sequenced
from the coding regions of the virus. The sequences are consistent
with a novel H1N1 influenza A virus that belongs to the subgroup 
of strains that infects humans and swine. Another team of virologists
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determined that the 1918 strain was formed by 
a “recombination” of human and swine viruses
that likely “changed the virulence of the virus.”3

Healthy people felled by strain 

The virulence of the 1918 flu borders on leg-
end, but even the Centers for Disease Control and
Prevention (CDC) soberly recalls: “Some people
who felt well in the morning became sick by
noon, and were dead by nightfall. . . . With the
Spanish flu, mortality rates were high among
healthy adults as well as the usual high-risk
groups. The attack rate and mortality was highest

among adults 20 to 50 years old. The severity of
that virus has not been seen again.”4

All well and good around the campfire — but
could the fabled strain be raised, so to speak, from
the dead? In that regard, Madjid cites another 
disturbing, recent study: the successful creation 
of a poliovirus in vitro solely by following instruc-
tions from a written genetic sequence.5 In other
words, all the future bioterrorist may need is some-
thing akin to a genome cookbook. 

“The message is to be prepared, not panicked,”
Madjid says. “It would not be very wise if we
didn’t say anything about this and waited until
something came up.”

Still, recreating a strain of the 1918 flu, if it is ever
possible, would certainly take a sophisticated labo-
ratory and sustained effort, says William Bicknell,
MD, PhD, professor of international health at
Boston University. “It would absolutely have to be
state sponsored. You can’t say it won’t happen, but
I think it is unlikely. There are plenty of things out
there good enough as they are as terror weapons.”

Indeed, manipulating pathogens in the lab
raises the possibility that you actually will create
weaker strains or — having succeeded with a
deadly version — infect yourself, he adds.

Flu could prove a potent killer even if the leg-
endary 1918 strain remains in its grave. Madjid — a
heart specialist by training — became interested in
the bioterrorism issue after uncovering a surprising
finding in a prior study: Influenza immunization
reduces the risk of recurrent myocardial infarction
by 66%.6 The findings were underscored by other
research indicating that influenza immunization
could half the rate of heart attack and stroke and
cardiovascular death.7-9

The other side of the coin is that flu may be
causing many more deaths then traditionally esti-
mated or annually recorded. There are some data
that suggest the 1918 influenza pandemic con-
tributed to the epidemic of coronary heart disease
mortality in the 20th century.10

Given the emerging link between flu, heart
attack, stroke, and cardiac-related mortality,
Madjid and colleagues hypothesize that many
more people die of influenza-related illness than
traditionally estimated. The typical projection of
20,000 deaths in the United States, for example,
probably is closer to 90,000, they project.

Given such death tolls, virtually any nasty
strain of influenza — particularly if engineered to
evade the current vaccine — could be a danger-
ous bioweapon. More specifically, terrorists could
take a particularly threatening strain — such as
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the H5N1 avian flu that briefly emerged from
Hong Kong in the late 1990s — and perfect its
pandemic possibilities. 

“Very virulent strains appear from time to time,”
Madjid says. “Somebody could culture it in tissue
again and again until a strain comes up that could
be transmitted to a person. So there are two ways
to access [flu], from nature and by manipulating it
in the lab.”

Several factors favor influenza as an effective
weapon of bioterrorism, he notes. The virus is usu-
ally transmitted by direct contact, but also can be
transmitted by aerosol (e.g., on a passenger plane).
Aerosolizing flu also lessens the viral load neces-
sary to induce infection. “Taken together with the
fact that influenza virus is readily accessible and
may be causing more deaths than previously sus-
pected, the possibility for genetic engineering and
aerosol transmission suggests an enormous poten-
tial for bioterrorism,” the authors conclude. 

Influenza occurs naturally, so initial clusters 
of intentional infections would raise little alarm.
With a relatively short incubation period (one 
to four days), vaccine may not be an effective
response following delayed recognition of a

widespread flu release. “Immunization after
exposure to influenza is, therefore, not protective,
and even the neuraminidase inhibitors such as
oseltamivir must be administered before symp-
toms develop or within the first 48 hours after
their appearance,” Madjid and colleagues argue,
adding the interesting twist that influenza poses a
threat to world leaders because most are elderly.

An intentional release of a virulent flu strain
essentially could result in a pandemic, which pub-
lic health officials expect to occur naturally again
at some point because of flu’s constant mutation.
A pandemic typically occurs when the viruses’
annual antigenic drift becomes a sharp antigenic
shift that circumvents population immunity. 

The CDC estimates that the next global
influenza pandemic will take a stunning toll in
lives and dollars while virtually overwhelming
the health care system. CDC researchers estimate
that a pandemic flu strain in the United States
would cause 89,000 to 207,000 deaths; 314,000 to
734,000 hospitalizations; 18-42 million outpatient
visits; and 20 million to 47 million additional ill-
nesses.11 Patients at high risk (15% of the popula-
tion) would account for approximately 84% of all
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Scientists urge meeting 
on weaponized flu threat
CDC should list flu as bioterrorism threat

In underscoring the threat of influenza as a weapon
of bioterrorism, concerned clinicians recommended

the following seven measures: 
1. The World Health Organization and the Centers

for Disease Control and Prevention (CDC)
should bring together experts in influenza, bioter-
rorism, health policy, international law, and ethics
to study this matter. Authorities should recognize
that smallpox-based lessons drawn from exer-
cises such as Dark Winter are not all applicable
to weaponized influenza. Depending on their
other public health needs and resources and
their likelihood of being targeted, countries might
consider only some of the steps listed below,
which are suggested in particular for the United
States. The CDC should advance influenza as a
critical agent in priority as a bioterrorism threat.

2. Physicians, nurses and their organizations, insur-
ers; and health officials should increase efforts to
immunize those for whom immunization currently
is recommended. The policy might be extended
to mandatory immunization of medical personnel,
or even universal immunization.

3. Increase the security of laboratories conducting
influenza research, and of manufacturers and
distributors of vaccines and antivirals. 

4. Stockpile antiviral drugs and increase capacity 
to develop and produce vaccine. These also
might be added to the push-packs for urgent 
distribution by the U.S. Department of Health 
and Human Services.

5. Consider a federal influenza gene-sequencing
and vaccine development program, based at
high-security government, pharmaceutical, and
university laboratories.

6. Expand active seroepidemiological surveillance
and offer incentives to reporting of clinical cases.
The recently developed influenza assays make
serological surveillance simple and fast, yet are
little used by clinicians. New syndromic surveil-
lance systems are required, capable of detecting
incipient epidemics. 

7. Consider federal programs to develop antiviral
filters, biosensors, and inactivation systems
(e.g., ultraviolet) for ventilation systems. Such
efforts could be part of a broader viral protec-
tion program.1
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deaths.  Add an aspect of intentionality to those
figures, and you begin to transform accepted dis-
ease into a weapon of terror. But regardless of
whether it was natural or intentional, a pandemic
would create considerable problems for hospitals,
including nosocomial transmission to susceptible
patients and staff. 

According to infection control recommendations
in CDC pandemic plans, incoming flu patients ide-
ally would be treated under droplet isolation pre-
cautions with workers wearing masks within 3 feet
of patients. However, the CDC concedes that this
may not be practical during a pandemic. Use 
of masks to prevent transmission of influenza in
the community — as was seen in 1918 and more
recently with SARS — also is not likely to be effec-
tive in containing flu, the CDC warns. 

Unlike the typical focal disaster, an influenza
pandemic will be widespread, requiring prepared-
ness in every community. Moreover, unlike natural
disasters, demands on medical care in each com-
munity will last six to eight weeks until the first
wave of infection is complete. If influenza-associ-
ated illness was as severe as in 1918, local health
services easily could become overwhelmed very
quickly, the CDC warns. Potential shortages are
projected for intensive care unit beds, ventilators,
antiviral agents, and antibiotics for treatment 
of secondary pneumonia. There may be a “high
demand for mortuary/funeral services” the
agency dutifully notes.12

Flu wanting in the terror factor? 

Still — even granting the considerable aura sur-
rounding the 1918 strain — there are psychologi-
cal questions about a bioweapon that is as familiar
as the common cold. The principal question is
whether flu strikes sufficient fear to invoke terror.

“We are, unfortunately, inured to the flu cycle,”
says William Schaffner, MD, chairman of the
department of preventive medicine at Vanderbilt
University in Nashville. “It would not cause terror.
That’s why it is not on the ‘A’ list of bioterrorism
agents. But if our colleagues’ attention to this
heightens preparedness for pandemic flu, they will
have done a good service and I congratulate them.”

Bicknell concurs, arguing that the terrorist just
doesn’t get the bang for his buck with influenza.
“A terrorist wants to terrorize,” he says. “A cloud
of anthrax, smallpox, random bombings will ter-
rorize. But with flu, lots of people will get it and
not be very sick, some will be very sick, and some
will die. If I were choosing weapons, I wouldn’t

go for it. I would go for something more horrible.
If we had Ebola in St. Louis, that would be scary.”

Moreover, releasing flu is problematic in that
the course of infection would be completely
unpredictable. There would be the very real pos-
sibility of catastrophic “blow back” to untargeted
allies of the terrorists, Schaffner adds. Who could
have predicted, for example, that severe acute
respiratory syndrome would arise in China and
wreak havoc on Toronto? 

“Why not Germany instead of Canada? These
are mysteries,” Schaffner says. “Unless a terrorist
was concerned only with creating anarchy, flu
would not be a very good weapon.”

Add that treatments for flu are available and
medicine has a long history of vaccine develop-
ment, and the scales begin to tilt against flu as a
bioweapon. 

“Influenza will recur,” Bicknell says. “It modifies
itself, and we may have another flu pandemic.
How many of the [1918] deaths from flu were
because we didn’t know about managing respira-
tory infection; we didn’t have antibiotics for bacte-
rial superinfection? We don’t really know whether
it would be like the flu pandemic of 1918. Far more
important then worrying about the individual
agent is our capacity to respond to an incident
when it occurs.”

Indeed, Madjid emphasizes that viewing flu as
a potential bioweapon only readies preparedness
if another pandemic naturally occurs. 

“Whatever thought we put into bioterrorism
preparedness will be very useful for facing either 
a natural or man-made pandemic,” he says. “I
hope there will never be such a disaster. But since
we know that natural pandemics are coming, it is
a very timely and useful thing to do.”
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Syndromic surveillance
picks up terror ‘signals’
Establish thresholds, investigate anomalies

The wave of the future in bioterrorism surveil-
lance is computer-based systems for syndromic

reports that can serve as an early tripwire if an
attack is under way. 

Comparing selected clinical indicators against
baseline thresholds, syndromic surveillance sys-
tems increasingly are being applied in health care
systems and offered in the private sector.

But surveillance is nothing new to infection con-
trol professionals. The increasingly sophisticated
syndromic systems don’t replace time-honored
gumshoe epidemiology, said Adi Gundlapalli,
MD, PhD, an epidemiologist at University of Utah
Medical Center in Salt Lake City. 

“Computer-based surveillance systems are 
not really new, they are just novel applications,”
he said recently in San Antonio at the annual 
conference of the Association for Professionals in
Infection Control and Epidemiology. “There are
many surveillance systems we use almost every-
day for hospital-acquired infections. It can be 
as simple as flagging resistant organisms [in lab
reports].”

Gundlapalli helped develop and monitor a
syndrome-based surveillance system to detect

bioterrorism incidents during the 2002 Winter
Olympics in Salt Lake City. “As professionals 
in infection control and hospital epidemiology,
we have a unique expertise. We actually liaison
between the hospital and public health,” he said.
“That turns out to be very important, especially
when there is an event. You have to have pre-
established relationships.” 

Held in February 2002, the winter Olympics was
one of the first major international events held in
the wake of 9/11 and in the shadow of the anthrax
attacks. “There was a week or two in Salt Lake City
that people were not even sure if the games were
going to be held,” Gundlapalli said. “Bioterrorism
had become a reality. There was no question that
this had changed from the academic papers.”

Deciding what to track 

To meet the threat, Gundlapalli and colleagues
developed the Advanced Logic for Event Detection
in Real Time (Alert) system. The system monitored
patients seen in the University Hospital’s emer-
gency department, outpatient clinics, and a special
clinic at the Olympic Village. “What we get out of
it, for lack of a better word, are signals,” he said.
“Each data element is like a signal to us. The first
question was what would be of interest to infec-
tion control personnel. The answer, of course, was
everything. But you have to be able to handle it, so
we sat down and talked about specific signals.”

The surveillance indicators selected include
emergency department admissions and orders for
cultures, X-rays, and diagnostic tests. As specific
clinical indicators were winnowed out, the clini-
cians also set threshold levels based on baseline
data. “At the University of Utah hospital, we do
30 X-rays a day for various reasons,” Gundlapalli
said. “So on any day, if you are doing 60, then
you know that there is something else going on.
It may indicate that somebody is worried about
something going on in the lungs.”

By the same token, baseline levels and thresh-
olds for response were set for blood cultures, stool
cultures, and orders for diagnostic tests for spe-
cific diseases. “If someone orders a nasal swab 
for anthrax, you want to know about it,” he said.
“Even one — you want to know about.” Other
tracked indicators were patient’s primary com-
plaint, prescription of antibiotics, and use of any
antidotes. “This is an attempt to look at patterns,
to try and infer diseases or syndromes. I stress the
point ‘infer’ because I don’t think we can ever be
sure just putting together syndromes,” he added.
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In the Alert system, patients are categorized on a
1 to 5 scale indicating severity of illness. The num-
ber increases as additional indicators are added to
a patient’s record.  “We have a user interface that
can be navigated,” Gundlapalli told APIC atten-
dees. “We are able to drill down. If I have a patient
who comes up positive as an infectious pneumonia
signal, then I could click on that and review their
electronic medical record.” 

Beginning Feb. 1, 2002, the system was moni-
tored via computer three or four times a day for
four weeks. “It took about 30 to 45 minutes per ses-
sion,” he said. “You can imagine if I pulled up the
grid and saw infectious pneumonia for five Level 
4 or 5 patients, I would then go to the electronic
medical records for each patient.” The medical
records were so complete, Gundlapalli only made
two follow-up phone calls during the period to the
physicians treating the actual patients. “We saw
that most signals were within thresholds. The ER
visits increased, on occasion, hospital admissions
increased, and a lot of blood cultures were ordered
during that time, which worried me a little bit. But
really, no specific pattern was detected.”

On one occasion, when the 75-patient thresh-
old for daily emergency department visits hit 115,
a surveillance colleague actually went to the hos-
pital to get a first hand look at the situation, he
said. “It was just a bad day for the ER. There was
nothing specific. It shows you the power of this,
but it also shows that you do need someone con-
tinuously monitoring this. You cannot have the
computer make the decision.”

The only real signal of a sharp disease increase
was for influenza, which struck the Olympic vil-
lage and surrounding areas, he noted. Syndromic
surveillance can be done without such elaborate
measures, he said, urging ICPs to be, above all,
“smart observers.” Use the resources you have
and the triggers you can read within the limits of
your program, Gundlapalli advised.  n

Smallpox: More fear of
vaccine than of attack 
But reactions actually less than projected

It is becoming increasingly apparent that fear of
adverse vaccine reactions and the perception

that there is little likelihood of a smallpox attack
have undermined the federal immunization plan

for health care workers. Though originally pro-
jected at some 500,000, only 38,000 health care
workers were immunized for smallpox as of July
18, 2003.

“The fact that the participation rate is lower
than some projected has been generally attributed
to the low perceived threat of a smallpox attack
and continuing concerns about the risk of adverse
reactions to vaccination,” said Julie Gerberding,
MD, director of the Centers for Disease Control
and Prevention (CDC).

Gerberding testified July 24, 2003, at a con-
gressional hearing on biodefense preparedness
held by the Senate Health, Education, Labor and
Pensions Committee. Despite the problems, the
overall incidence of adverse reactions in both
civilian and military populations has actually
been lower than anticipated, she said.

“The low adverse reaction rate appears to be
directly attributable to the efficacy of pre-vacci-
nation screening that has ensured those at risk
for complications do not receive the vaccine,”
Gerberding said. 

“The occurrence of possible vaccine related
heart problems, however, did surface as a possi-
ble adverse event that required further restrict-
ing the possible use of the smallpox vaccine in
those at risk for heart disease,” she explained.

The original plan called for vaccinations to be
given to volunteers in two stages. In the second
stage, which now appears to be somewhat in
limbo, the plan was to expand the program to as
many as 10 million additional health workers and
other emergency response personnel. 

With the program now stalled, there are discus-
sions about revising the original goals and recon-
sidering the second stage. A recent report by the
General Accounting Office (GAO) cites widespread
concern about ”insufficient resources to support
the program and about liability protection. 

Many potential volunteers are concerned about
health risks to themselves and their co-workers,
families, and patients and about compensation
for adverse events and lost income.”

50,000 HCWs may be enough

According to the GAO, the CDC has reconsid-
ered the initial targets and said that as few as
50,000 vaccinated health workers nationwide
would provide sufficient response capacity. “[The]
CDC and some of the jurisdictions have indicated
that as the program unfolds and they learn more,
they are less concerned about achieving their initial

38 Special Supplement/BIOTERRORISM WATCH® / September/October 2003  



targets and are considering revising them,” the
GAO report states. 

“However, if the estimates are reduced for the
numbers and types of vaccinated health workers in
smallpox response teams, the CDC would need to
provide guidance to ensure that smaller or fewer
teams are organized and distributed in a manner
that will provide adequate response capacity —
that is, the capacity to effectively investigate an
outbreak, care for patients, and vaccinate members
of the public,” the report adds.

According to Gerberding’s Senate testimony,
participation in the vaccination program has var-
ied widely across the country. As a result, some
states essentially remain nonimmunized and oth-
ers have cadres of vaccinated workers in numer-
ous hospitals. In 10 states (TX, FL, TN, OH, CA,
MN, NE, NC, MO, LA), more than 1,000 health
care workers have been vaccinated. Is education
an issue? Gerberding said the CDC has con-
ducted 74 training and education sessions, reach-
ing 1.8 million health care workers. 

The liability issues may be solved to some
degree by the Smallpox Emergency Personnel
Protection Act of 2003, which established a no-
fault program to provide benefits and/or com-
pensation to health care workers and emergency
responders injured as the result of the adminis-
tration of smallpox vaccine. 

Though Congress approved the compensation
bill, the Bush administration has not published the
additional data specifying how much money some-
one will receive for various types of injuries. 

“We are increasingly concerned about the
delay,” Senate committee members Sens. Ted
Kennedy (D-MA) and Chris Dodd (D-CT) stated
in a letter to Health and Human Services Secretary
Tommy Thompson. “Too many first responders,
aware of the possibility of side effects, are refusing
to participate in this very-high-priority vaccination
program.”

Preparedness beyond vaccination

But Gerberding stressed that vaccination is
only one element of overall smallpox prepared-
ness. Other areas of progress she cited in her tes-
timony include: 

• All states and four designated cities have
developed detailed pre-event and post-event
smallpox response plans.

• Public health teams now are organized nation-
wide to respond to a suspected smallpox out-
break within six hours. 

• A national information system has been
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CE/CME questions

5. Which of the following was cited as a reason
that influenza could be used as an effective
bioweapon?
A. is readily accessible
B. may be causing more deaths than previously 

suspected
C. initial clusters of intentional infections would

raise little alarm. 
D. all of the above

6. According to William Schaffner, MD, releasing
flu is problematic for terrorists because there
would be the real possibility of catastrophic
“blow back” to nontargets.
A. true
B. false 

7. Which of the following were tracked as part of a
syndromic surveillance system designed for the
2002 Winter Olympics?
A. emergency department admissions
B. orders for cultures
C. X-rays 
D. all of the above

8. According to a report by the General Accounting
Office, the CDC has reconsidered the initial tar-
gets for small pox vaccination and said that as
few as how many vaccinated health workers
nationwide would provide sufficient response
capacity?
A. 500,000
B. 10 million
C. 50,000
D. 38,000

Answer Key: 5. D; 6. A; 7. D; 8. C



implemented that can support smallpox and
other emergency vaccination administration
needs. It advances preparedness to know who
needs to be vaccinated, to monitor vaccine
take results, and track adverse vaccination
events. The system produces information 
that decision makers and response teams
need to support the protection of the popula-
tion from communicable diseases in an emer-
gency setting.

• Clinical and public health laboratories have
improved their ability to detect and diagnose
rash illness within 24 hours of presentation.
Twenty-three laboratories nationwide have the
training and reagents to screen for smallpox
and differentiate it from other pox-related dis-
eases (e.g., chickenpox and monkey pox). 

• Current vaccine supplies and projected pro-
duction continue to meet the goal of having
sufficient smallpox vaccine for every American
in the event of an emergency. 

• More than 290,000 doses of vaccine are cur-
rently deployed, with vaccine available in every
state and four major cities (New York City,
Chicago, Los Angeles, and Washington, DC).

(Editor’s note: The GAO report Smallpox
Vaccination: Implementation of National
Program Faces Challenges can be found at:
http://www.gao.gov/new.items/d03578.pdf.)  n

CDC offers web link 
to real-time terror info
Register to receive e-mail alerts

CDC has set up a free registry to provide clini-
cians with real-time information to help pre-

pare for (and possibly respond to) terrorism and
other emergency events. 

Participants will receive regular e-mail updates
on terrorism and other emergency issues and on
training opportunities relevant to clinicians. 

For information on registration, go to: http://
www.bt.cdc.gov/clinregistry/index.asp.  n
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CE/CME objectives

After reading each issue of Bioterrorism Watch,
the infection control professional will be able

to do the following:
• identify the particular clinical, legal or educa-

tional issue related to bioterrorism;
• describe how the issue affects health care

providers, hospitals, or the health care industry in
general; 

• cite solutions to the problems associated with
bioterrorism, based on guidelines from the federal
Centers for Disease Control and Prevention or
other authorities, and/or based on independent
recommendations from clinicians and bioterrorism
experts.  n
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CE/CME instructions

Physicians and nurses participate in this CE/
CME program by reading the issue, using 

the provided references for further research, and
studying the questions. Participants should select
what they believe to be the correct answers, then
refer to answer key to test their knowledge. 

To clarify confusion surrounding any questions
answered incorrectly, please consult the source
material. After completing this semester’s activity
in November/December 2003, you must complete
the evaluation form that will be provided and return
it in the reply envelope to receive a certificate of
completion. When your evaluation is received, a
certificate will be mailed to you.  n


