
Be alert for ricin poison cases 
after deadly toxin used in threat 
Look for epidemiologic clues to detect clusters

Clinicians should be alert for possible cases of ricin poisoning
because the easily available toxin was used recently to make 
a terrorist threat at mail processing center in Greenville, SC,

public health investigators warn.
Ricin poisoning might resemble typical gastroenteritis or respira-

tory illness, making it difficult to discern from other infections and
exposures. Thus, suspicion of cases should occur in conjunction with
epidemiologic clues suggestive of a chemical release, the Centers for
Disease Control and Prevention (CDC) recommends.1 For example, a
ricin attack may lead to an unusual increase in the number of patients
seeking care or an unexpected progression of symptoms in a group 
of patients. With a broad panoply of symptoms somewhat dependent
on how the poison was delivered, a ricin attack could go undetected
until an astute epidemiologist identifies a cluster of cases, says Martin
Belson, MD, a medical toxicologist in the CDC national center for
environmental health. 

“It’s really difficult because [it] depends on the route that you were
exposed,” he says. “If you breathe it in, you basically can have flulike
symptoms. If you ingest it, it will be like a stomach virus. Of course, it
is going to depend again on how much [ricin] and the grade of it. If
you start seeing a lot of people with these type of symptoms, especially
if they progress beyond your typical viral infection, then you need to
be [suspicious]. You have to at least think about it if you see a cluster of
people who have similar disease. Of course, with this particular threat
associated with it, that has got to raise the bar even more.”

The Greenville incident is the most recent example among several
documented instances of ricin used as a criminal or terrorist weapon.
(See timeline, p. 3.) On Oct. 15, 2003, an envelope with a threatening
note and a sealed container was received at a mail processing and
distribution facility. Laboratory testing at the CDC confirmed that the
substance in the container was ricin. The accompanying note threat-
ened to poison water supplies if demands were not met. 

According to published reports, the threat specifically related to new
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federal regulations over the trucking industry. 
“This is someone supposedly domestic that 

is making this threat,” Belson says. “We have
known for a long time that countries like Iraq
have produced ricin. Before this event, it has
always been thought of as some way-off poten-
tial. This brings to light that this is a commonly
available [material], and it can be very toxic if
used in the wrong way in the wrong hands.”

Poison from a common plant

Ricin is a biologic toxin derived from the innocu-
ous castor bean plant Ricinus communis. Ricin is one

of several toxalbumins that create toxicity in the
body by inhibiting protein synthesis in eukaryotic
cells. Castor beans are processed throughout the
world to make castor oil, and ricin is part of the
waste “mash” produced when the oil is processed.
The plant is not uncommon. 

“I saw one the other day in somebody’s yard
driving home.” Belson says. “The castor bean is
something you can get a hold of rather easily. You
can produce it very crudely just by crushing the
beans, and apparently this [Greenville case] was
fairly crude-looking. It did not look like a puri-
fied sample of ricin. But there is not a capability
at this time — hopefully, there will be in the near
future — to actually detect how purified it is. It is
more [a matter of] looking at it visually.”

Indeed, no methods are available for the detec-
tion of ricin in biologic fluids. Ricinine is a sepa-
rate compound from ricin present in the castor
bean and might be more feasible to monitor in
those exposed to ricin-containing plant material,
the CDC advises. Treatment for ricin toxicity is
primarily supportive, including intravenous flu-
ids, vasopressors, respiratory support, and car-
diac monitoring. No specific antidotal therapy
exists, and ricin cannot be removed by dialysis.
Prophylactic vaccine and immunotherapy are not
available. The same general guidelines for gas-
trointestinal decontamination employed for other
ingested toxins should be applied to ricin, the
CDC recommends.2

A single dose of activated charcoal should be
administered as soon as possible if the patient is
suspected of ricin ingestion and is not vomiting.
Skin decontamination — preferably in a designated
area outside the main emergency department (ED)
— should be performed if a powder or similar sub-
stance is found on the ricin-exposed patient.

Casting a wide net 

In the Greenville case, CDC investigators closed
the facility for investigation, but found no evidence
of environmental contamination and no cases of
ricin-associated illness. The CDC cast a wide net,
asking area EDs, clinicians, health departments,
and the local postal facility to report any cases con-
sistent with ricin exposure. State poison control
center records and intensive care unit charts at
seven hospitals in the Greenville, Spartanburg, and
Anderson areas were reviewed daily for illness
consistent with ricin exposure. Investigators inter-
viewed all 36 workers at the postal facility to iden-
tify ricin-related illnesses. 
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The CDC conducted environmental assess-
ment and sampling at the postal facility, taking
70 wipe samples and five surface dust samples.
Wipe samples were collected from specific sur-
faces in the facility, including storage bins, sur-
faces, conveyor belts, and sorting tables that had
been in contact with the letter. All environmental
samples were negative for ricin. 

In addition, investigators monitored call vol-
umes at 62 of the 63 poison control centers in the
United States for clinical effects consistent with
ricin poisoning and for cases referring to the 
specific product code (“Contaminated Water”)
because water had been stated as the target by
the note in the package. The postal facility was
reopened after the environmental samples for
ricin were found to be negative and all of the
workers were confirmed to be well. In regard to
the specific threat in the Greenville case, poisoning
a large water reservoir would be no small under-
taking, but an attack on the “end-user” water sup-
ply would be less subject to dilution. “It would be
difficult, but it depends on how much ricin, the
purity of the ricin, and the water supply you are
talking about,” Belson says. 

Ricin poisoning is not contagious, and person-
to-person transmission does not occur. However,
it would be a mistake to underestimate its poten-
tial as a bioterrorism weapon, Belson warns. 

“Certainly it is psychological, but it is a real
threat, too,” he says. “This is a compound that is
relatively water soluble, and if you really had it
refined, you could put it food or water. It doesn’t
have much taste, and it is very toxic.”

Large amount needed for mass attack

Routes of exposure to ricin include ingestion,
inhalation, injection, skin, and eyes. However, sys-
temic toxicity has been described in humans only
after ingestion or injection. Ricin is considered 
to be a much more potent toxin when inhaled or
injected compared with other routes of exposure.
Processed and purified ricin can be disseminated
by aerosol, contamination of food or water, or
injection, the CDC reports. No inhalational cases
occurred at the postal facility, in part, because the
ricin apparently never escaped the container. 

“This was not like [anthrax] powder that was
being spread to other letters,” Belson says. “The
ricin material itself was in a sealed container, which
was within the envelope with a threat letter.” 

Airborne spread would be possible if ricin is
processed to a small particle size. Ricin particles of
less than 5 µ have been used for aerosol dispersion
in animal studies and can stay suspended in undis-
turbed air for several hours, the CDC reports. 

“It certainly would be possible,” Belson says.
“There are a lot of factors, probably most impor-
tantly, how pure the ricin is and the size of the 
particles. Just crushing castor beans would make
exposure by aerosolization very unlikely. Ingestion

January/February 2004 / Special Supplement/BIOTERRORISM WATCH® 3

The umbrella murder, 
other ricin incidents

The recent ricin threat at a postal facility in
Greenville, SC, follows several other instances

of the agent being used or procured for criminal
purposes.1 Other incidents include:
1978: Georgi Markov, an exiled Bulgarian broad-

caster, was an apparent victim of the Cold
War. He was waiting for a bus in London when
he was suddenly jabbed with an umbrella in
the leg. He developed severe gastroenteritis
and high fever and died three days later. At
autopsy, a small 1.5 mm metallic sphere was
found at the wound site. No toxin was isolated.
Because of the small volume and rapid demise
of the patient, ricin was believed to be the only
capable inciting agent. The coroner recreated
the scenario by injecting a pig with a similar
dose of ricin. The pig died in a similar manner
26 hours later. 

1991: In Minnesota, four members of the Patriots
Council, an extremist group that held anti-
government and anti-tax ideals and advo-
cated the overthrow of the U.S. government,
were arrested for plotting to kill a U.S. mar-
shal with ricin. The ricin was produced in a
home laboratory. They planned to mix the
ricin with the solvent dimethyl sulfoxide and
then smear it on the door handles of the mar-
shal’s vehicle. The plan was discovered, and
the four men were convicted. 

1995: A man entered Canada from Alaska on his way
to North Carolina. Canadian customs officials
stopped the man and found him in possession
of several guns, $98,000, and a container of
white powder, which was identified as ricin. 

2003: Seven suspected terrorists were arrested 
in London for having ricin in their apartment.

2003: Envelope with threatening note and sealed
container of ricin was received at a Greenville
mail processing/distribution facility.

Reference 
1. Mirarchi FL, Allswede M. CBRNE Ricin. Web site:

www.emedicine.com/.  ■



is typically the more concerning route when you
just crush beans. You would have to your act
together to disperse it broadly and aerosolize it
into a large population.”

Bioterrorism researchers have found that a large
amount of ricin is necessary to produce the desired
effect of a mass casualty weapon. For example, the
amount of ricin necessary to cover a 100 km2 area
and cause 50% lethality, assuming aerosol toxicity
of 3 mcg/kg and optimum dispersal conditions, is
approximately 4 metric tons. Only 1 kg Bacillus
anthracis is required for the same effect.3

“Ricin, however, would have efficacy as a dis-
abling agent,” the researchers note. “Its use as a
food and water contaminant easily could inca-
pacitate many and overwhelm local health care
resources.” 
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Anthrax attacks could
have killed thousands
A powerful bullet in an ineffective gun 

The incredibly potent anthrax powder used in
the bioterrorist attacks of 2001 could have

killed thousands of people if the terrorist had
simply placed an open container of the finely
ground powder near the air intake system of a
large building or skyscraper, a top federal advisor
on bioterrorism said recently.

“That would have been an odorless, colorless,
gaslike material that would have potentially
infected thousands and thousands of people,” 
said Michael Osterholm, PhD, director of the
Center of Infectious Disease Research & Policy at
the University of Minnesota in Minneapolis. 

A key advisor to the U.S. Secretary of Health
Tommy Thompson, Osterholm recently delivered
a grim update on bioterrorism in Chicago at an
infection control conference sponsored by the
Joint Commission on Accreditation of Healthcare

Organizations. Analysis has revealed that the
anthrax used in the 2001 attacks was staggeringly
powerful, he said.

“We still don’t know who did it, and I’m not
sure we ever will,” Osterholm said. “Whoever
made that material made one hell of a powerful
bullet. That stuff was incredible. There were up to
250 million infectious doses in each envelope that
was sent. Why did it not do more? Because it was
fired by a very ineffective gun — the U.S. Postal
Service. The only thing that made it work at all
was the energy of the sorting machines that the
envelopes went through.” 

The attacks resulted in 22 anthrax infections and
five deaths, and virtually shut down Congress. But
the bioterrorism attacks could have much worse if
the anthrax mailer made a strategy adjustment
requiring little more than “box-cutter” technology,
he said. 

“The last 50 years, we have been building
buildings around the world with HVAC systems
that have this basic intake open for easy mainte-
nance and ongoing service,” he warned. “We
never thought about the fact that those might
serve as very efficient disseminators of such
material. In this country, we have done almost
nothing to protect our building air intakes since
9/11. Yet we know that the bad guys know
[about this vulnerability].”

Indeed, a government investigation conducted
after the anthrax attacks found that one of the
prime vulnerabilities of institutional buildings —
including hospitals — is access to the air intake,
giving bioterrorists a possible mode to introduce
an agent into the building ventilation system.1

The report stated that “publicly accessible out-
door air intakes located at or below ground level
are most at risk. Securing the outdoor air intakes
is a critical line of defense.” (See Bioterrorism
Watch, November/December 2002, p. 22.)

An amateur with $5,000?

In addition, Osterholm’s talk included the
sobering revelation that the anthrax used in the
2001 attacks — as powerful as it was — appar-
ently was not the work of some sophisticated
bioweapons laboratorian. The FBI has “reverse
engineered” the anthrax powder used in the
attacks, looking at its ingredients and biological
components, he explained. 

“They can now tell you how that was made,”
he said. “And their basic bottom line conclusion
— which, by the way, I concur with — is that, in

4 Special Supplement/BIOTERRORISM WATCH® / January/February 2004  



fact, that material was made by somebody who
had probably no more than a college education
and spent less than $5,000 using off-the-shelf . . .
technology processes to make it work. Will it hap-
pen again? I have no idea. Do I think it could
happen again? Absolutely, I do.”

Despite the homeland security and bioterrorism
preparations made in the wake of 9/11, the nation
remains target-rich and vulnerable, he emphasized.
“I have no doubt that smallpox is still out there,”
Osterholm said. “There is no doubt in my mind.
None. I worry about the very last KGB report —
that was issued in 1990 before they imploded the
former Soviet Union — in which they detailed at
great length the North Korea smallpox weapons
program that was active at that time.”

With the national smallpox immunization effort
in something of a hiatus, many have taken the
position that just being ready to vaccinate people
is sufficient preparation. Osterholm drew a sharp
contrast to that scenario, saying the health care
system will be beset by chaos if smallpox reap-
pears anywhere on the globe. 

“I will submit to you that if smallpox occurs
anywhere in the world — one case, two cases —
it will be utter chaos everywhere,” he said. The
recent monkey pox cases, for example, demon-
strated that people will show up with rash ill-
nesses once reports are in the news. Smallpox
would dwarf that experience. 

“I will guarantee right now if two cases of small-
pox occur in the Philippines, tens of thousands 
of Americans will rush to emergency rooms with
their rash illnesses wanting to be seen right now
because they are convinced they are part of a small-
pox attack,” Osterholm said. 

The health care system will be overwhelmed
and the lack of immunizations nationally will
result in a depleted work force.

“I will tell you that with the level of immuniza-
tions that is out there now, [some] emergency
room people will walk, some will run, and some
will never come into work,” he said. “Don’t think
we are going to get vaccine to you because I have
been on the front lines of that issue. Public health
will be [frantically] investigating these cases and
trying to figure out what is going on. That first 48
hours there isn’t going to be an organized way of
getting vaccine to 5,000 hospitals in this country.”

Though saying he was nonpartisan and a “fan”
of Thompson, Osterholm’s role as a bioterrorism
advisor to the government gave his blunt com-
ments a chilling weight. 

Public health has been systemically eviscerated

from lack of funding, while the health care system
operates day to day on a “razor-thin margin” for
equipment such as mechanical ventilators, he said.
As a result, a bioterrorism attack that caused wide-
spread botulism food poisoning would create
“hard choices” about the distribution of ventilators. 

“I worry desperately about botulism in this
country,” he said. “I am not going into how it
could happen, because anyone out there that even
has had high-school microbiology could perpetu-
ate such an event. Today, we have about 82,000
mechanical ventilators in this country. On any one
given day, 65,000 of them are in use. The point is, if
we had a botulism attack, the only way is to [save
some patients would be to] put them on mechani-
cal ventilators to try to get them through.”

In the face of such widespread system prob-
lems and overwhelming scenarios, infection con-
trol professionals and epidemiologists can do
little more than “gnaw at the edges” of the pre-
paredness problems. Osterholm’s assessment of
the federal government’s efforts was no more
encouraging. 

“Much of what we do is cosmetic, when it comes
to national policy and planning — at least out of
the federal government,” he said. “It is the world 
of politics. Who can get elected in the next election
for what reason. We have very few leaders who 
are willing to get up and tell the people what they
should hear, not what they want to hear.”

Reference
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NH acute hospitals add
portable isolation units
State readies for SARS, bioterror

In what may foretell a trend in other states, New
Hampshire has equipped every hospital in the

state with portable isolation units that quickly
can convert regular patient rooms to units under
negative air pressure. 

“This equipment not only prepares us for
bioterrorism, but will be useful on a daily basis
for many types of infectious diseases such as
tuberculosis and SARS,” says Kathy Bizarro,
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executive vice president of the New Hampshire
Hospital Association (NHHA) in Concord. “By
adding these portable isolation units to every
hospital, we’ve more than doubled our isolation
capacity statewide.” 

The portable isolation unit specifications include
high-efficiency particulate air (HEPA) filters with
99.99% efficiency. The units create negative pres-
sure, with 12 air exchanges an hour, that prevents
contaminated air from escaping the room. The iso-
lation rooms can be set to vent clean air out of the
room or recirculate the air in the room. 

The $140,000 equipment purchase for the state’s
28 acute care hospitals was funded through a fed-
eral bioterrorism preparedness grant. The hospi-
tals received a total of 53 portable isolation units,
and the state purchased another nine for emer-
gency delegation. Prior to the purchases, the total
number of isolation rooms with negative pressure
and HEPA filters was 36. Now, the total number of
rooms with isolation capacity in New Hampshire
is 89.

The NHHA surveyed all the hospitals to deter-
mine existing isolation capacity. Several cate-
gories of isolation were considered, such as
private rooms, rooms with only negative pres-
sure, with just HEPA filters, with both, and the
number of portable isolation units. Portable isola-
tion units were chosen so that the hospitals can
choose which rooms in their facilities to convert
to a negative pressure and HEPA-filtered envi-
ronment. Hospitals also can share portable units
in the event of a regional or statewide response
effort. 

The portable units can create an isolation room
as effectively as a fixed unit in a fully renovated
room, the NHHA reported. In addition, a portable
unit is inexpensive compared to purchasing a fixed
unit and renovating a single room, the association
determined.  ■

CDC funding bioterror
research nationwide 
Clinical surveillance, specific agents targeted 

The Centers for Disease Control and Prevention
(CDC) has awarded approximately $9 million

in new grants to enhance biodefense and emerging
infectious diseases research in the United States.
The grants include:

• National Animal Syndromic Surveillance for
Bioterrorism, Lawrence T. Glickman, DVM, VMD,
DrPH, Purdue University School of Veterinary
Medicine, West Lafayette, IN. The project will use a
nationwide animal health database and commer-
cially available software to provide surveillance of
syndromes to alert public health officials to natural
or man-made environmental hazards.
• Nanophotonics for Select Agent Detection,
Ashutosh Chilkoti, PhD, Duke University, Durham,
NC. The study will develop a sensor that mea-
sures biomolecular interactions in real time for
detection of Category A bioterrorism pathogens. 
• Regulation of the Innate Immune Response to
Bacillus Anthracis, Gary Bokoch, PhD, Scripps
Research Institute, La Jolla, CA. This project will
investigate in molecular detail how anthrax toxins
interact with human host defense mechanisms.
• CD8T Cell Response to Vaccinia Following
Lymphopenia, Stephen C. Jameson, PhD, Univer-
sity of Minnesota Medical School, Minneapolis.
This proposal studies the nature of antiviral T cell
responses against the pox virus vaccinia and will
further understanding of vaccination efficacy in
immunodeficient individuals.
• Response to Viral Infection in Immunodefi-
cient Mice, Leslie J. Berg, PhD, University of
Massachusetts Medical School, Worchester. This
investigation will study T cell signaling pathways
to better understand protective immunity to viral
infection, including vaccinia virus.
• Developing a Bioterrorism Syndromic
Surveillance System, Trish M. Perl, MD, Johns
Hopkins University Department of Medicine,
Baltimore. This project will develop and validate
a computerized patient record system-based pre-
diction rule using electronically available labora-
tory data to track disease syndromes consistent
with the characteristics of a bioterrorism event.
• Discovery and Development of Biodefense
Antimicrobials, Christopher J. Collins, PhD, SRI
International, Menlo Park, CA. This investigation
will develop new preclinical drug candidates for
the treatment of infections caused by Category A
bacteria, including anthrax.
• Automated Simultaneous Detection of
Bioterrorism Agents, David J. Ecker, PhD, IBIS
Therapeutics, Carlsbad, CA. This study will com-
plete the development, engineering, and valida-
tion of the infectious disease diagnostic platform
that was created to detect a broad range of bio-
logical weapons agents in samples collected from
the environment and will deploy a working ver-
sion at CDC.  ■
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Bioterror science poised
to explode in dark future 
CIA warns ‘frightening’ weapons on horizon

Pushed by an unprecedented scientific revolu-
tion, the future may yield biologically engi-

neered weapons “worse than any disease known
to man,” a report by the CIA concluded. 

The unclassified CIA report, The Darker
Bioweapons Future, was released Nov. 3, 2003.
According to the agency report, a panel of life 
science experts convened for the CIA Strategic
Assessments Group by the National Academy of
Sciences stated that advances in biotechnology,
coupled with the difficulty in detecting nefarious
biological activity, have the potential to create a
much more dangerous biological warfare threat
then currently faced. 

The panel noted that the genomic revolution is
pushing biotechnology into an explosive growth
phase. Knowledge will evolve rapidly and be so
broad, complex, and widely available to the pub-
lic that traditional intelligence means for moni-
toring weapons of mass destruction development
could prove inadequate to deal with the threat,
the report stated. Detection of related activities,
particularly the development of novel bioengi-
neered pathogens, will depend increasingly on
more specific human intelligence, necessitating a
closer — and perhaps historically different —
working relationship between the intelligence
and biological sciences communities.

In the last several decades, the world has wit-
nessed a knowledge explosion in the life sciences
based on an understanding of genes and how
they work. According to the report, practical
applications of this new and burgeoning knowl-
edge base will accelerate dramatically and unpre-
dictably. As one expert said in the report: “In the
life sciences, we now are where information tech-
nology was in the 1960s; more than any other sci-
ence, it will revolutionize the 21st century.” 

The growing understanding of the complex bio-
chemical pathways that underlie life processes has
the potential to enable a class of new, more virulent

biological agents engineered to attack distinct bio-
chemical pathways and elicit specific effects. “The
same science that may cure some of our worst dis-
eases could be used to create the world’s most
frightening weapons,” the CIA warned. 

The know-how to develop some of these
weapons already exists. Examples in the report
include: 
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■ Lab security: Who
let the bugs out?

■ Sarin: Be ready
when it’s used again

■ Procedures during
power, water outages

■ Strategic national
stockpile: What’s in it?

■ Mass trauma 
and mental health

COMING IN FUTURE MONTHS

CE/CME questions

1. Ricin poisoning might resemble typical gas-
troenteritis or respiratory illness, making it 
difficult to discern from other infections and
exposures. The CDC recommends looking for
epidemiologic clues suggestive of:
A. a dirty bomb explosion
B. a chemical release
C. an airborne infectious agent
D. a sudden pain in the leg 

2. Routes of exposure to ricin include ingestion,
inhalation, injection, skin, and eyes. But sys-
temic toxicity has been described in humans
only after exposures via:
A. ingestion or injection
B. inhalation
C. skin or eyes
D. all of the above

3. According to Michael Osterholm, PhD, investiga-
tors have concluded that the anthrax used in the
2001 attacks was either made in a sophisticated
state-sponsored lab or created independently 
by an extremely skillful rogue bioweapons
researcher with access to unlimited resources.
A. true
B. false

4. A CIA report said the know-how to develop 
new powerful biological weapons already exists.
Research in what area is a recent example?
A. Researchers showed the virulence of mouse-

pox virus can be enhanced significantly.
B. Biologists have synthesized a key smallpox

viral protein shown effective at blocking
immune response.

C. Biologists created a polio virus in vitro from
scratch.

D. all of the above

Answer Key: 1. B; 2. A; 3. B; 4. D



• Australian researchers recently inadvertently
showed that the virulence of mousepox virus can
be significantly enhanced by the incorporation of
a standard immunoregulatory gene, a technique
that could be applied to other naturally occurring
pathogens such as anthrax or smallpox, greatly
increasing their lethality.

• Biologists have synthesized a key smallpox
viral protein and shown its effectiveness in block-
ing critical aspects of the human immune response.

• A team of biologists recently created a polio
virus in vitro from scratch. 

Designer agents and stealth viruses

According to the CIA report, other classes of
unconventional pathogens that may arise over the
next decade and beyond include binary bioterror-
ism agents that only become effective when two
components are combined. A particularly insidi-
ous example would be a mild pathogen that when
combined with its antidote becomes virulent, the
report stated. Other possibilities are “designer”
biological agents created to be antibiotic-resistant
or to evade an immune response; weaponized
gene therapy vectors that effect permanent change
in the victims’ genetic makeup; or a stealth virus,
which could lie dormant inside the victim for an
extended period before being triggered. 

Yet effective countermeasures, once developed,
could be leveraged against a range of agents by
augmenting common elements of the body’s
response to disease, rather than treating individual
diseases. Such treatments could strengthen defense
against attacks by a broad range of biological
agents. However, because the processes, tech-
niques, and equipment needed for advanced bio
agent development are dual use, it will be difficult
to distinguish between legitimate biological
research activities and production of advanced
weapons. The panel contrasted the difficulty of
detecting advanced bioweapons with that of
detecting nuclear weapons, which always have
had clear surveillance and detection signs, such as
highly enriched uranium or telltale equipment. 

Consequently, most panelists argued that a
qualitatively different relationship between the
government and life sciences communities might
be needed to most effectively grapple with the
future threat. One possibility being discussed is
early government assistance to life sciences com-
munity efforts to develop standards and norms
intended to differentiate between legitimate and
“illegitimate” research.  ■
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CE/CME objectives
• 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.  ■
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CE/CME instructions

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

the 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 con-
fusion surrounding any questions answered incor-
rectly, please consult the source material. After
completing the semester’s activity, you must com-
plete the evaluation form that will be provided and
return it in the reply envelope to receive a certifi-
cate of completion.  ■

Correction
The answer to #12 in the November/December
CE/CME questions should have been: A. true. We
regret any confusion this may have caused. ■■


