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In 1999, the Centers for Disease Control and
Prevention (CDC) brought together a group of

experts to assess and categorize agents that could be
used in bioterrorism attacks. The Category A, B, and C
biological bioterrorism agent list (Appendix 1) was
derived from a consensus of that group.1 Nearly all of
these potential bioterrorism agents are zoonotic in
nature. Veterinarians are considered to be experts in
zoonotic agents and diseases; therefore, veterinarians
should be familiar with the agents on this list and the
clinical signs of the diseases they cause in animals and
humans. Moreover, all veterinarians should know what
to do if they suspect infection with these agents in an
animal or human. The purpose of this article is to pro-
vide such information, discuss what is being done to
address bioterrorism in the United States, and identify
what challenges still need to be met. Selected Category
B and C agents will be reviewed here; Category A
agents have been discussed previously.2

Agents in Categories B and C 
Compared with Category A agents, those belong-

ing to Categories B and C are less likely to cause large-
scale illness and death, but still have potential for
widespread dissemination and require little prepared-
ness measures beyond those implemented for agents in
Category A.1 Category B agents are less familiar to the
general public than those in Category A, and their
impact on public health would be less severe. Category
C agents are those that are believed not to pose a high
risk for bioterrorism; their use as bioterrorism agents
can be addressed through preparedness planning for
agents in Categories A and B. Given these caveats,
some agents in Categories B and C do have potential
for massive economic disruption and large numbers of
human deaths if used for bioterrorism. 

Brucellosis—In humans, brucellosis (also known
as undulant fever) is associated with a fever that waxes
and wanes over a period of weeks to months if untreat-
ed and can affect almost any organ system.
Osteoarticular involvement is the most frequent com-
plication, occurring in as many as 40% of cases, and
may manifest as arthritis of peripheral joints, spondyli-
tis, osteomyelitis, or bursitis.3 Other effects may
involve the gastrointestinal and genitourinary tracts

and the hepatobiliary, pulmonary, neurologic, and car-
diovascular systems. Illness can be debilitating, and
relapse may occur if treatment is incomplete or there is
an isolated site of infection that requires surgical
drainage. Severity of disease in people depends on the
species of Brucella with which they are infected.3 The
most profound illness is associated with infection with
Brucella melitensis; less severe illness is associated with
infection with B suis, less still with B abortus infection,
and B canis infection infrequently causes disease.4

Brucella ovis is not pathogenic for humans. Fatalities
from brucellosis are rare and occur typically in < 2% of
cases as a result of endocarditis.5 Relapse can occur,
especially if there has been inadequate treatment or
poor compliance with treatment.3

Brucellosis in animals primarily affects cattle,
sheep, goats, pigs, caribou, reindeer, dogs, buffalo,
bison, elk, and occasionally horses.6 Infection is most
often associated with abortion in females and epi-
didymitis in males4; clinical diagnosis is difficult unless
these clinical signs are observed. Cows infected with 
B abortus or female goats infected with B melitensis
rarely recover from infection.4 Shedding from uterine
or vaginal discharges can occur, and udder and supra-
mammary lymph node infections may lead to contam-
ination of milk.4 Cattle may also develop orchitis and
synovitis, and horses may develop fistulous withers
when infected with B abortus.7 In pigs infected with 
B suis, abortion, lameness, orchitis, sterility, incoordi-
nation, and posterior paralysis may be evident.7 There
are varying levels of susceptibility to infection with
Brucella spp outside the normal animal host range. For
example, B melitensis is often associated with severe
abortion storms in sheep and goats, but may infect cat-
tle6,7; pigs infected with this agent may develop clinical
disease indistinguishable from that of B suis infection.7

Brucella suis biovars infect reindeer, caribou, and feral
pigs and may cause orchitis or epididymitis in dogs.7

Brucella suis can also cause fistulous withers in horses6

and has infrequently been found in some cattle herds.6,7

Occasionally, B abortus may cause abortion in pigs,
although it is not normally pathogenic.7 Dogs are
definitive hosts for B canis, but have been found infect-
ed with B abortus, B suis, and B melitensis.8 Survival of
Brucella organisms in the environment depends on
many factors. Brucella abortus is reported to survive up
to 100 days in the winter and 30 days in the summer,
and B suis may survive 4 to 6 weeks in feces, urine, and
water.7

Biological attack scenario involving B melitensis
The impact of an attack involving aerosolized B

melitensis on a city of 100,000 inhabitants, without
intervention, could result in 82,500 illnesses and 413
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deaths.9 Costs associated with the aftermath of this
type of bioterrorist attack could reach $477.7 to $650
million.9 The World Health Organization (WHO) has
estimated that under specific conditions, 50 kg of dried
Brucella organisms released near a developed city of 5
million inhabitants would result in 150,000 illnesses
and 600 deaths; the case-fatality rate would be 0.5%.10

This estimate was based on the assumptions that
atmospheric conditions were stable at the time of the
attack and the population had no warning and no pro-
tection from the agent (these same assumptions will be
used throughout this article in describing WHO attack
scenario estimates).

Q Fever—An organism that is particularly capable
of surviving aerosol dispersal, heat, and desiccation is
the Q fever agent, Coxiella burnetii. This organism is of
considerable concern because it has a very low infec-
tious dose for humans (as low as 1 organism)11,12 and
can persist in the environment for weeks to months
under harsh conditions. Unlike anthrax, however, clin-
ical Q fever in humans is not usually severe and is
rarely fatal. As many as 50% of people exposed to C
burnetii may develop specific antibody without having
clinical signs of disease.12,13 Disease in humans can be
either acute or chronic.14,15 Acute disease commonly
has 3 major manifestations: nonspecific flu-like signs
(fever, headache, myalgia, malaise, chills, cough,
sweating, weight loss, and vomiting), pneumonia, and
hepatitis.11,15 Other less common manifestations associ-
ated with the acute form include maculopapular or
purpuric exanthema, pericarditis, myocarditis, aseptic
meningitis or encephalitis, seizures, optic neuritis, and
anemia.15 Chronic disease occurs in approximately 1%
to 2% of patients12 and is usually associated with the
development of endocarditis (the most severe compli-
cation).11 Chronic hepatitis, osteomyelitis, pericarditis,
and vascular complications may also occur.11,12 The
mortality rate for Q fever is low overall, but is highest
among chronic Q fever cases (typically 1% to 11%)15;
among humans with Q fever-associated endocarditis,
mortality rate may be as high as 24% despite treat-
ment.11 People most often acquire Q fever through the
inhalation of aerosols from contaminated placental flu-
ids, dusts,14 or wool.15 Person-to-person transmission is
very rare.11,15

Disease in animals develops primarily in livestock
and results in abortions.11 Sheep, goats, and cattle are
the main reservoirs.13 These animals are primarily
responsible for transmission to humans; however, dis-
ease in humans has resulted from parturient cats,16,17

dogs,15,18 and wild rabbits.15,19 Clinical signs of infection
with C burnetii in dogs and cats are rare but may
include abortion.18 Coxiella burnetii is shed in the
urine, feces, milk, and fluids of infected parturient ani-
mals.12,15

Biological attack scenario involving C burnetii
The WHO has estimated that 50 kg of dried C bur-

netii organisms released near a developed city of 5 mil-
lion inhabitants would result in 250,000 illnesses and
250 deaths.10

Food and water threats—The threat of acts of

bioterrorism involving food and water is of great con-
cern and has received much attention of late. The safe-
ty of the US food supply and the issues surrounding
agroterrorism have been reviewed in great detail in
other publications.20-22 As actual bioterrorist attacks
have illustrated, food is one of the best mediums for
waging bioterrorism; ingestion of contaminated food is
considered the prime route of attack used by biocrimi-
nals who target people.23 Agroterrorism can be defined
as the use, or threatened use, of biological (including
toxins), chemical, or radioactive agents against some
component of agriculture in such a way as to adverse-
ly impact the agriculture industry (or any segment
thereof), the economy, or consumers.22 With food and
fiber generating approximately 12.3% of the US gross
domestic product in 2001 and total agricultural
exports valued at $53 billion,24 the safety of the food
supply in the United States is paramount. Targets for
agroterrorism include farms (livestock, crops, and
farmers), transportation, food-processing plants, water
supply, restaurants, and grocery stores, among others;
agroterrorism may be directed at an industry as a
whole (eg, the dairy industry) or the economy.
Ultimately, agroterrorism is economic terrorism and
the end target is the public, namely the people who rely
on the food supply.22

In 1995, 87% of the US population was served by
public water supply.25 It is estimated that there are
160,000 public water systems in the United States,
with 466 of them serving nearly half of the total popu-
lation.26 Although water treatment facilities may be
considered points of interest to terrorists and should be
placed under appropriate tight security, the reality is
that water is not as efficient as other modes by which
to carry out a biological attack. Three factors that mit-
igate the risk associated with water include: treatment,
time delay, and dilution. Most municipal water in the
United States undergoes extensive treatment (floccula-
tion, sedimentation, filtration, and disinfection,
although treatment methods may vary among munici-
palities) to kill, reduce, or remove dirt, clay, sewage,
bacteria, algae, protozoa, viruses, hard minerals, and
other elements that make water unsafe or unfit for con-
sumption. Contamination of finished water is difficult
but not impossible for motivated terrorists and would
require access to the main holding tanks, reservoir
towers, pipes, or sites elsewhere in the distribution sys-
tem. Indeed, the distribution system is likely the most
vulnerable component of a drinking water system26 and
should receive high priority for security measures.
Some smaller treatment facilities that perform limited
processing of water and have minimal security mea-
sures would be at higher risk for bioterrorism than
larger metropolitan water treatment facilities. Treated
water contains residual chlorine concentrations that
would adversely impact the survival of almost all
microbial agents. Also, some water treatment facilities
now use ozone in their treatment process that would
easily destroy chlorine-resistant microbes or perform
nanofiltration, which would essentially remove all
microbes. The time (in some instances days or weeks)
that elapses before source water is available to cus-
tomers also reduces the risk of an effective terrorist
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attack with biological and potentially chemical and
radioactive agents.26 It is also important to understand
that dilution factor alone is a formidable obstacle to
launching a successful biological attack via the water
supply.27 Vast quantities of the agent of choice would
have to be made and delivered to an unobtrusive access
point within the water supply system. Some cities’
facilities will process several hundred million gallons
of water per day and have main holding tanks of 10
million gallons or more. Even if one considers that a
terrorist might use Cryptosporidium organisms (known
to be fairly chlorine resistant), extremely large quanti-
ties of this agent would have to be used to be effective
and it would likely not be worth the time, effort, and
expense. 

A typical person only drinks about 1 to 1.5 L of tap
water each day.27 This means that most of the water that
a terrorist could contaminate would not be used for
drinking, but for other purposes such as showering,
flushing toilets, laundry, washing motor vehicles,
watering the lawn, washing dishes, cooking, and
industrial uses. Generally, the use of toxins or chemi-
cals would be more effective; compared with microbial
agents, these compounds act more quickly and pose a
greater threat to water safety. 

Biological attack scenario involving the water supply
An attack against a municipal water supply involv-

ing botulinum toxin has been modeled by the WHO.10

In that scenario, assuming perfect distribution and
dilution and that botulinum toxin is not inactivated by
chlorine, it was estimated that 0.24 kg of toxin placed
into the water supplied to a city of 50,000 inhabitants
who each drinks 0.5 L of water/day would deliver a
lethal dose to 60% of consumers after 17.5 hours. It
should be noted that oxidation, denaturing, or inacti-
vation of the toxin in treated water was not taken into
consideration for these estimates.

Nipah—A prime example of an agent capable of
causing severe economic disruption and human death
is the Nipah virus. This virus belongs to the family
Paramyxoviridae; in 1998, it emerged in Malaysia as a
zoonotic disease of pigs. From September 1998 to May
1999, there were 265 human cases of Nipah virus
infection and 105 associated deaths (40% case-fatality
rate) documented in Malaysia; another 11 cases of
infection and 1 Nipah virus-associated death were
reported in Singapore.28 Infection in humans appears to
result from close contact with pigs and their secretions,
especially respiratory secretions.28,29 Clinical signs in
humans are characterized by fever, headache, dizzi-
ness, vomiting, cough, tachycardia, and many neuro-
logic signs such as absent or reduced reflexes, abnor-
mal pupils, reduced consciousness, myoclonus,
encephalitis, seizures, areflexia, and hypotonia.28,30

Clinical relapse can occur.30 There is concern for noso-
comial transmission because the virus has been detect-
ed in urine and respiratory secretions of human
patients.31 Despite this, person-to-person transmission
has not been documented.32,33

Clinical signs in pigs may vary with age,34,35 but
often include fever, severe respiratory syndrome, and

significant neurologic impairment. Pigs from 4 weeks
to 6 months of age may have a febrile illness with
labored breathing and a harsh nonproductive cough (a
loud barking cough nicknamed the 1-mile cough).28,34,35

Other signs can include weakness or twitching, muscle
spasms, myoclonus, neurologic twitches, uncoordinat-
ed gait, and generalized signs of pain. Signs in infected
boars and sows include acute fever, labored breathing,
increased salivation, nasal discharge (serous, mucopu-
rulent, or bloody), agitation, head pressing, nystag-
mus, and sudden death.35 Piglets may develop open-
mouthed breathing and weakness with muscle tremors
and neurologic twitches.35 Although infection rates can
approach 100%,28,35 the mortality rate for infected pigs
is approximately 5% or less, but may be as high as 40%
in piglets.35 The incubation period in pigs is thought to
be 7 to 14 days.35 Natural infection has been detected
serologically in dogs,32,34 cats,29,34,35 horses,29,35 goats,35

chickens,34 and bats.34 However, illness occurs only in
pigs, dogs, cats, and humans.34 Infected dogs have signs
suggestive of distemper, including fever, respiratory
distress, conjunctivitis, and mucopurulent nasal and
conjunctival discharges.36 Oronasal inoculation of 2
cats with Nipah virus under experimental conditions
produced fever and signs of depression in both cats.
One cat also developed vomiting, dyspnea, and open-
mouthed breathing; vasculitis and meningitis were
diagnosed histologically.37 Researchers were able to iso-
late the virus from the urine of both cats during their
illness. Nipah virus infection poses a great concern to
the swine industry and the agricultural industry of
nearly every country. Its potential as a serious agroter-
rorism or bioterrorism threat should not be discount-
ed. To control the outbreak in Malaysia, more than 1
million pigs from > 900 farms were slaughtered,28 and
the demand for pork decreased as much as 90% during
this period.38 The reservoirs for Nipah virus are several
species of fruit bats (including the genus Pteropus) and
insectivorous bats.39 Finally, the virus is very labile and
easily killed by common detergents.28

Other threats—Other potential threats that were
not included in the classification scheme by the CDC
may include Hendra and West Nile viruses, although
their effectiveness as bioterrorism agents is question-
able. As an example, some information regarding the
Hendra virus is included here. The Hendra virus shares
similarities with Nipah virus in that it belongs to the
family Paramyxoviridae and has pteropid bats as its
natural reservoir.40 Hendra virus first emerged in
Australia as the cause of acute respiratory disease in
horses in 2 separate outbreaks in 199441 and again in a
third isolated outbreak in 199942; no cases of this dis-
ease have been reported since. In the 3 Australian out-
breaks, 20 horses were infected, which resulted in 15
deaths; also, 3 humans were infected, which resulted in
2 deaths.41,42 Transmissibility of Hendra virus from
horses to humans appears low and requires close con-
tact, and all human cases of infection have been linked
to pregnant mares.41 Clinical signs in humans include
influenza-like illness, sore throat, headache, vomiting,
neck stiffness, fever, seizures, pneumonitis, respiratory
failure, coma, encephalitis, and death.33,43,44 Infection
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with Hendra virus in horses is characterized by fever,
signs of depression, loss of appetite, tachycardia,
tachypnea, frothy or hemorrhagic nasal discharge,
myoclonic twitches, and severe respiratory distress.44

Results of an experimental study45 indicated that
infected cats can transmit Hendra virus to horses.
Affected cats developed open-mouthed breathing and
dyspnea. 

Recognizing a Bioterrorism Event
Obviously, the susceptibilities of different animal

species to the Category A, B, and C agents vary.
Clinical signs of disease observed in animals will differ
depending on multiple factors such as route of expo-
sure, dose, species susceptibility, age, overall health
status, and immune status. Clinical signs of disease
that develop after a bioterrorist attack will not neces-
sarily be identical to those of naturally acquired dis-
ease. For example, the aerosolization of an agent may
result in the development of clinical signs in species
that were previously considered resistant or new or
unusual signs in known susceptible species.
Occasionally, veterinarians may encounter naturally
occurring cases of disease caused by some of the
Category A and B agents, but many of these diseases
are rarely (and some never) seen by the typical practi-
tioner. Awareness among veterinarians that certain
types of clinical signs in animals are associated with
infection with organisms that are potential bioterror-
ism agents may aid in the early recognition of a bioter-
rorist attack (Appendix 2). Moreover, practitioners
would need to assess whether the animals presented to
them were ill as a result of natural versus intentional
exposure. Veterinarians must be alert for indications
that a bioterrorism event has occurred. With the inten-
tional release of a biological agent, just as with a natu-
rally occurring outbreak, there is a delay from time of
exposure until onset of clinical signs. This incubation
period (days to possibly weeks) is an advantage for ter-
rorists who will have time to escape the area after the
covert release of a bioterrorism agent. Veterinarians
already need to maintain a reasonable but high degree
of suspicion when examining animals with a potential
infectious disease to rule out a zoonosis that threatens
public health or a foreign animal disease that threatens
US agriculture. It is a natural extension to carry this
suspicion over to include potential zoonotic bioterror-
ism agents. Veterinarians may see an ill animal and an
ill owner at the same time; although the disease may
not have the same clinical signs in humans as it does in
an animal species, the early suspicion and investigation
of such a connection could mean the difference
between stopping the spread of a highly contagious
pathogen and not detecting it altogether. Early detec-
tion and immediate reporting is critical. Indications
that an intentional release of a biological agent has
occurred include the following:
' An unusual geographic or temporal clustering of ill-

nesses or humans or animals presenting with clini-
cal signs suggestive of an infectious disease out-
break.46

' Humans or animals that have clinical signs that are
unusual for a given geographic area, such as detec-

tion of a cat or person with signs of plague in
Florida, which is a state that is known to be free of
that disease. Such a diagnosis would be cause for
concern and should be thoroughly investigated.

' An unusual age distribution for common diseases.46

' The occurrence of illness outside its typical season-
al distribution. For humans, this might mean an
increase of cases with flu-like signs during the sum-
mer.

Importance of Veterinarians in Public
Health Disease Surveillance and
Reporting

Animals and veterinarians play important roles in
the surveillance for diseases of public health signifi-
cance, and the input of veterinary medical profession-
als into the public health system is crucial to the health
of humans and animals alike. Data from practitioners
on individual cases of a particular disease may be col-
lected by agencies at the local, state (eg, state health
departments and state veterinarians’ offices), or federal
(eg, CDC and USDA) levels for analysis; subsequently,
findings may be used to make decisions concerning
control and prevention of these diseases, education of
the public, and policies that may potentially affect tens
of millions of people. 

An excellent example of the essential contribution
of veterinarians to the public health surveillance and
disease-reporting process is illustrated by recent events
associated with West Nile virus. Surveillance for West
Nile virus is often conducted by use of sentinel chick-
en flocks, live wild birds, dead wild birds (especially of
members of the Corvidae family, such as crows and
blue jays), and nonhuman mammals, particularly hors-
es.47 Other active surveillance activities include trap-
ping and testing of mosquitoes. Testing of specimens
from animals or mosquitoes may include viral isola-
tion, reverse transcription-polymerase chain reaction
assay, immunohistochemistry, hemagglutination inhi-
bition, ELISA, and plaque-reduction neutralization.47

Although surveillance of illnesses and deaths among
avian species is the most sensitive measure of early
West Nile virus transmission activity, mosquito sur-
veillance is best for quantifying West Nile virus trans-
mission intensity in a given area.47 Horses also make
effective sentinels because of their high exposure to
mosquitoes, which makes them more likely than
humans to be infected.47 Indeed, in some rural areas,
clinical signs in horses may be the first indication that
West Nile virus is present.47 By monitoring West Nile
virus in birds and mosquitoes, it is anticipated that
West Nile virus infection, and its associated illness and
death, in humans and animals can be more accurately
predicted and hopefully prevented. Within the United
States, equine cases of West Nile virus infection typi-
cally precede human cases chronologically and may
portend animal and human morbidity and mortality
rates in a given region. Prompt diagnosis and reporting
of affected horses by veterinarians aid this early warn-
ing system. In 2002, infection in horses preceded
human cases in 16% of the counties where human
cases were reported.47 As of July 9, 2003, there had
been only 1 report of West Nile virus infection in a
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human, yet 22 horses from 11 states (and 1 dog in
South Dakota) had been reported to be infected.48 By
August 6, these numbers had risen to include 153
affected humans in 16 states and 282 affected horses in
22 states.49 However, by November 28, 2003, there
were 8,567 human cases and just 4,146 equine cases.50

The usefulness of horses as surveillance tools for West
Nile virus in the United States has eroded in the face of
mass vaccination efforts. More than 27 mammalian
species are known to be susceptible to West Nile virus
infection, and disease has been reported in 20 of these
(including humans).47 Infection of new species, partic-
ularly smaller companion animals, can only serve to
stress the importance of the veterinary practitioner in
ongoing surveillance efforts and the need for reporting
of West Nile virus cases. In 2003, West Nile virus infec-
tion was reported in a record number of dogs (30) and
also in 1 cat.50

The prompt identification and reporting of disease
among animals provide public health and veterinary
officials with information regarding the epidemiologic
features and geographic progression of disease as well
as indications of which prevention methods work best.
Reporting of disease provides other veterinarians, ani-
mal owners, and public health workers in adjacent
counties or states with warning of what to expect. Data
in reports may be used to identify new susceptible
species, new routes of transmission, or new risks to
human and animal health. For West Nile virus, quick
and effective response to surveillance reports is essen-
tial in prevention of human and animal infection,47 and
submission of reports by veterinary practitioners is
fundamental to this effort.

Veterinarians are involved in the reporting and sur-
veillance of many other diseases of zoonotic and public
health importance, including rabies, Mycobacterium
bovis infection, psittacosis, eastern and western equine
encephalitis, bovine spongiform encephalopathy, and
others. Without doubt, the reporting of cases of disease
associated with Category A, B, or C agents to state vet-
erinarians’ offices or to local or state health departments
will serve to protect the lives of many.

Response to the Threat of Bioterrorism 
The CDC has adopted a bioterrorism mission

statement to lead the public health effort in enhancing
readiness to detect and respond to bioterrorism.51 The
CDC has made local and state preparedness and
response efforts a priority and is developing, or has
already developed, extensive bioterrorism response
plans and guidelines for outbreaks involving several of
the Category A, B, and C agents.51 The Department of
Homeland Security along with the Department of
Health and Human Services together manage the
Strategic National Stockpile (SNS), previously called
the National Pharmaceutical Stockpile. The SNS was
established to better respond to a biological or chemi-
cal event. Within the SNS are pharmaceuticals, vac-
cines, medical supplies, bandages, and equipment to
assist state and local communities in responding to an
emergency.51 The SNS has developed units (known as
12-hour Push Packages) filled with these supplies that
are kept in undisclosed locations around the United

States and can be delivered anywhere in the country
within 12 hours. Another aspect of the SNS is the ven-
dor-managed inventory, which is designed to provide
specific drugs or other medical materials from manu-
facturers directly to the requesting agency within 24 to
36 hours.51 The Laboratory Response Network was also
developed by the CDC, in conjunction with other part-
ners, to better meet the laboratory needs related to
bioterrorism.51,52

Federal funding and policy have also been altered
to meet the needs of bioterrorism readiness. On June
12, 2002, President Bush signed the $4.3-billion Public
Health Security and Bioterrorism Preparedness and
Response Act of 2002 (HR 3448).53 From this, $1.6 bil-
lion will be used as grants to improve preparedness for
response to bioterrorism and other public health emer-
gencies at state and local levels and in hospitals, and
$190 million will be used for agricultural bioterrorism
research and development. Additionally, the President’s
Budget for Fiscal Year 2004 provides for many items
regarding homeland security and bioterrorism pre-
paredness, including the following54:
' $36.2 billion for Department of Homeland Security

activities, which is 7.4% more than the 2003 level of
funding and > 64% more than Fiscal Year 2002.55

' $116.8 million assigned to the FDA for bioterror-
ism-related food safety programs.

' $1.1 billion assigned to the CDC for bioterrorism
activities and efforts.

' $112 million assigned to USDA for food safety, secu-
rity, and agricultural protection.

' Plans to increase the number of Push Packages from
8 to 12 with a concomitant increase in variety of
drugs included in the stockpile.

' Expansion of the Health Alert Network (HAN) to
reach 90% of US counties.

On January 24, 2003, the Department of Homeland
Security (DHS) was created. The mission of the DHS is
to prevent terrorist attacks within the United States,
reduce America’s vulnerability to terrorism, and mini-
mize the damage from potential attacks and natural dis-
asters.56 The DHS is comprised of 5 directorates: Border
and Transportation Security; Emergency Preparedness
and Response (EP&R); Science and Technology;
Information Analysis and Infrastructure Protection; and
Management.57 The EP&R division will lead the DHS
recovery in the event of a biological or radiological
attack and coordinate involvement of response teams
from other federal agencies.58 Much of what EP&R does
has its foundations in the Federal Emergency
Management Agency (FEMA). The EP&R encompasses
FEMA, the SNS, and the National Disaster Medical
System, as well as the Nuclear Incident Response Teams,
Domestic Emergency Support Teams, and the National
Domestic Preparedness Office of the Federal Bureau of
Investigation.59

To bolster the ability of state and local public
health workers to respond to bioterrorism and other
public health emergencies, the CDC established a
nationwide network of Centers for Public Health
Preparedness (CPHPs) in 2000.60 The purpose of the
CPHPs is to improve the competency of public health
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workers and the capacity to respond to public health
threats and emergencies. This is done primarily
through competency-based training of public health
workers. There are 3 types of Centers, designated as
Academic, Specialty, and Advanced Practice Centers.
Most of the CPHPs are Academic Centers located at
schools of public health and are closely linked with
state, local, or regional needs. They form the heart of
the CPHP network and work to enhance bioterrorism
preparedness and strengthen public health infrastruc-
ture. Specialty Centers generally focus on a topic, pro-
fessional discipline, core public health competency,
practice setting, or application of learning technology.
Training and education form a large part of Specialty
Centers’ activities. The Advanced Practice Centers
were created to develop advanced applications at the
community level. Those Centers are involved with
issues regarding operational readiness assessment,
integrated communications and information systems,
and comprehensive training and evaluation as they
relate to bioterrorism preparedness and other health
threats. There are 39 CPHPs distributed across the
United States with much communication and coordi-
nation among them to meet the needs of frontline
workers in the public health field. 

The Center for Food Security and Public Health
(CFSPH) in the College of Veterinary Medicine at Iowa
State University was founded in July 2002 with support
from the CDC. In August 2003, the CFSPH was desig-
nated a Specialty Center in Public Health Preparedness
for Veterinary Medicine and Zoonotic Diseases. The
mission of the CFSPH is to increase national prepared-
ness for accidental or intentional introduction of dis-
ease agents that threaten food production or public
health. The CFSPH integrates veterinary medicine and
expertise in zoonotic diseases with the ongoing activi-
ties and needs of the CDC. To aid in the awareness of
the Category A, B, and C agents and their zoonotic
characteristics, the CFSPH recruited 125 veterinarians
from 46 states and Puerto Rico to attend a comprehen-
sive educational program on the Category A, B, and C
bioterrorist agents that was held in January 2003. The
goal of this train-the-trainer program was to train vet-
erinarians on bioterrorism, bioterrorism agents, and
the zoonotic aspects of these agents so they could then
educate other veterinarians, food producers, and the
general public. The program contained 28 presenta-
tions covering 54 disease agents, accompanied by in-
depth fact sheets, color wall charts, and multiple hand-
outs. Materials were made available in printed format
and also on CD-ROM.a Participants were charged with
returning to their state and conducting (within 1 year)
6 seminars for small and large animal veterinarians,
food animal producers, or the general public. The US
Surgeon General, Dr. Richard Carmona, iterated the
importance of veterinarians in public health and
bioterrorism preparedness in his keynote address dur-
ing the training.

Further Preparations 
The HAN is a means of addressing public health

needs and emergencies by use of secure Internet con-
nections to rapidly disseminate health alerts and

important public health information and guidelines to
state and local public health personnel. It also provides
a means for distance learning, disease surveillance, lab-
oratory reporting, and relating information pertaining
to bioterrorism.61 The HAN will eventually allow all
users to access and transmit disease information in a
secure fashion. All 50 state health departments, includ-
ing some city and county health departments, are con-
nected to the HAN and receive direct health alerts,
advisories, or updates.62 Incorporating veterinarians
and veterinary and agriculture agencies into the
national HAN would achieve more robust disease sur-
veillance and reporting and better address bioterrorism
preparedness and response. In a recent publication,63

the National Research Council recommended estab-
lishing a system like HAN for agriculture groups to
help combat bioterrorism and improve reporting,
learning, surveillance, and information sharing. The
state of Iowa is currently working to incorporate vet-
erinarians into its HAN. 

Because the fields of veterinary and human medi-
cine overlap in many areas, it makes sense that veteri-
nary medical first responders have the same tools as
human medical first responders to combat the same
threats, and that open communication between the 2
disciplines flows freely. A report64 issued by the US
General Accounting Office in April 2003 states, “As we
found with the West Nile virus, the links between pub-
lic and animal health agencies are becoming more
important. Many emerging diseases affect both animals
and humans, as do many viruses or other disease-caus-
ing agents that might be used in bioterrorist attacks.” 

In 2001, the American Public Health Association
recognized the importance of veterinarians in public
health and urged that state and local health depart-
ments understand and support the role of veterinarians
in public health; the Association further recommended
that the services of persons qualified in veterinary
medicine be made available to health departments and
that every state health department should have a des-
ignated position for a public health veterinarian.65 To
date, there are 42 states that have a State Public Health
Veterinarian; in the author’s opinion, every state
should have one. The Council of State and Territorial
Epidemiologists released a position statement66 in 1999
that recommended that every state health department
enhance epidemiologic surveillance and response by
establishing a position for a public health veterinarian.
The statement identified that veterinarians have a
unique understanding and ability to work within the
interface of human and animal health. Furthermore, it
recognized that the distinct qualifications and skills
that veterinarians bring to the public health team are
strong assets in building comprehensive public health
programs in every state. These are sound comments
given that 75% of emerging pathogens are zoonotic67

and that almost every health department at every level
is understaffed.

Veterinarians and veterinary diagnostic laborato-
ries should become part of nationwide active surveil-
lance for Category A, B, and C agents and diseases, as
well as for new and emerging infectious diseases.
Another report68 issued by the US General Accounting
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Office on bioterrorism preparedness efforts within the
United States indicates that improvements have been
made at the state and local levels, but inadequacies
remain, especially in cities that have not experienced a
major public health emergency. The report specifically
identifies deficiencies in surveillance and laboratory
capabilities, which are critical areas that the veterinary
profession can and should help strengthen. Indeed,
there is impetus and movement now for including vet-
erinary and animal health laboratories in the
Laboratory Response Network and collecting more
information on infections affecting animal and human
health.69 The Department of Public Health in Iowa is
presently conducting a fledgling program of syndrome
surveillance of veterinary clinics for case outcomes
that might reflect the use of biological or chemical
agents by terrorists. It is hoped that this program will
expand and improve upon its successes.

To meet the need for better diagnosis, surveillance,
and early warning of foreign animal diseases, zoonotic
diseases, and bioterrorism events, the National Animal
Health Laboratory Network was set up with 12 veteri-
nary diagnostic laboratories as a 2-year pilot program
in 2002.70 Funding for expanding this network in all
states should be a top priority for the coming years to
improve animal and public health and increase readi-
ness for bioterrorism.

In this author’s opinion, more funding needs to be
distributed to states for the specific purpose of address-
ing agroterrorism. Dedicated positions in government
need to be created at the state level for experts to assess
and address the threat posed by terrorists who are tar-
geting agriculture. To mount a proper defense and
response to agroterrorism, essential equipment, proper
data analyses and threat assessments, training, and
funding must be provided. 

Conclusion
All veterinarians should know the name of and

how to contact their State Veterinarian, their USDA
Area Veterinarian in Charge, and their State Public
Health Veterinarian; telephone numbers of these indi-
viduals should be immediately accessible. All veteri-
narians should also know how to contact their local
and state health departments. Practitioners should not
hesitate to telephone any of these resources to report
diseases or to ask for information or help. Establishing
a rapport with all of these individuals and agencies
early, before an emergency occurs, is a good idea and
can be achieved in many ways: by attending seminars
or continuing education programs that they sponsor;
by offering to sit on committees convened to deal with
animal or public health issues; by offering to assist
with dissemination of information locally on their
behalf; by consulting with them about relevant cases or
topics and concerns of mutual interest; or by other
avenues. Finally, any one of us should use the tele-
phone to dial 911 if criminal or terrorist activity is sus-
pected.

Veterinarians must take an active approach to
bioterrorism and become involved in preparedness and
response and in public health overall. As Noah et al71

stated, veterinarians are a vital component in bioter-

rorism preparedness, surveillance for bioterrorism
agents, controlling disease, and even in the treatment
of the ill. Veterinary practitioners are key to an effec-
tive, robust surveillance and early warning system for
bioterrorism that targets humans or animals. If the war
against bioterrorism and emerging diseases is expected
to be remotely winnable, integration of practitioners
and veterinary diagnostic laboratories into public
health and disease-reporting systems and establish-
ment of means for rapid communication and dissemi-
nation of information to these stakeholders are neces-
sary. Terrorists will always have the advantage; terror-
ism cannot be stopped. However, through planning,
education, communication, and awareness, the impact
of the attacks that are carried out can be lessened and
perhaps prevented from occurring altogether.
Veterinarians are at the front line for education regard-
ing zoonotic diseases and are the experts on zoonotic
Category A, B, and C agents. To prevent a national cri-
sis, vigilance is essential, and so too are veterinarians.

aMaterials available upon request from the Center for Food Security
and Public Health, College of Veterinary Medicine, Iowa State
University, Ames, IA 50011. Available at: www.cfsph.iastate.edu.

Resources
The Center for Food Security and Public Health

has resources addressing the Category A, B, and C
bioterrorism agents as well as emerging diseases, their
zoonotic potential, and their impact on human and
animal health at www.cfsph.iastate.edu. 

Category A, B, and C bioterrorist agents
Available at: www.bt.cdc.gov/agent/agentlist-cate-

gory.asp.

People who should not get the smallpox vaccine
Available at: www.bt.cdc.gov/agent/smallpox/

vaccination/contraindications-public.asp.

The CDC has extensive resources on bioterrorism, pre-
paredness, and biological agents

Available at: www.cdc.gov/.

CDC web site on monkeypox, with extensive informa-
tion for veterinarians

Available at: www.cdc.gov/ncidod/monkeypox/
index.htm.
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Appendix 1
Categorization of bioterrorism agents of public health impor-
tance (as designated by the Centers for Disease Control and
Prevention) 

Agent Disease

Category A
Bacillus anthracis Anthrax
Clostridium botulinum (toxin) Botulism
Yersinia pestis Plague
Variola major Smallpox
Francisella tularensis Tularemia
Filoviruses and Arenaviruses Viral hemorrhagic

(eg, Ebola and Lassa viruses) fever

Category B
Brucella spp Brucellosis
Burkholderia mallei Glanders
Burkholderia pseudomallei Melioidosis
Chlamydophila psittaci Psittacosis
Coxiella burnetii Q fever
Rickettsia prowazekii Epidemic typhus 

fever

Alphaviruses (western, eastern, Encephalitis
and Venezuelan equine 
encephalitis viruses)

Toxins (eg, ricin and staphylococcal Toxic syndromes
enterotoxin B)

Food safety threats (eg, Salmonella spp 
and Escherichia coli 0157:H7)

Water safety threats (eg, 
Cryptosporidium spp and Vibrio cholerae)

Category C
Emerging threats (eg, Nipah virus and Hantavirus)

Appendix 2
Clinical signs and possible causative agent suggesting a bioter-
rorist attack

Clinical signs Possible causative agent
in animals (may be species dependent)

Respiratory Yersinia pestis, Nipah and Hendra viruses,
Chlamydophila psittaci, Burkholderia mallei, 
and B pseudomallei

Sudden death Bacillus anthracis, Yersinia pestis, and
Clostridium perfringens type B and D 
epsilon toxin

Abortion Brucella spp, Coxiella burnetii, and Rift Valley 
fever virus

Neurologic Clostridium botulinum (toxin); C perfringens
type B and D epsilon toxin; West Nile virus; 
western, eastern, and Venezuelan equine 
encephalitis viruses; and prions associated 
with transmissible spongiform 
encephalopathies
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