
Physicians as first responders  9B i o t e rrorism: A supplement to The DO •  March 2004

R e s p o n s e

B i o t e rrorism and weapons of 
mass destruction 2004: 
Physicians as first re s p o n d e r s

I f the anthrax events of 2001 taught us
anything it was that an astute physi-
cian could save lives. Physicians who

do not know the common signs of deadly,
albeit uncommon illnesses, will lose
l i v e s .1 , 2

A private practice infectious disease
specialist in concert with an alert labora-
torian—both of who had just re c e i v e d
basic bioterrorism awareness training—di-
agnosed the sentinel case of inhalation
anthrax in the United States. While the
sentinel patient ultimately lost his life, the
a l a rm was raised in time to prevent other
deaths. 

Another patient in a different re-
gion of the country with symptoms
consistent with inhalation anthrax was
misdiagnosed and subsequently died.
Does training pay off? Absolutely! The
issue ultimately is what type of training
is appropriate for physicians living in a
world of competing demands.1 - 6

Emerging infectious diseases can
pose as deadly a threat as the intention-
al dissemination of deadly toxins. 1-3, 7-10

As osteopathic physicians we are all too
aware of the influenza pandemic of
1918 where millions died. Recent flu-
related deaths affecting children have
raised public concern about influenza.
S u b s e q u e n t l y, stockpiles of flu vaccine
have become depleted as demand in-
creased dramatically. In the last few
months we have seen the appearance
of monkey pox, severe acute re s p i r a t o ry
syndrome (SARS), and avian flu af-
fecting humans.1 0 As recent as Febru a ry

2004, the toxin ricin was found in the
US Capitol. 

The war in Iraq was largely based
upon the threat of biological weapons.
Two cases of bubonic plague occurred in
New York City within the year. It was
contracted naturally from the victims’
home in the Southwest. It could just as
easily have been the result of biowarf a re .
The question we need to ask ourselves:
Would we have been able to make a rapid
diagnosis based upon our current skill lev-
e l s ?1 , 6

The new reality of biological weapons
led the United States to embark upon a
smallpox vaccination pro g r a m .7 , 1 1 - 1 4 M a n y
c u rrent physicians were unfamiliar with
vaccinia and inexperienced in the use of
b i f u rcated needles. Diseases long since
eradicated or quiescent may re - e m e rg e .
At the same time, the number of experi-
enced physicians who have seen or tre a t-
ed such illnesses continues to dwindle.
Time is fleeting and it is critical to tap into
their experiences.

E m e rging thre a t s
As practicing physicians we will face a va-
riety of emerging health threats ranging
f rom smoking and adolescent diabetes to
anthrax and SARS. Associated with
each of these threats will be new re s e a rc h ,
practice guidelines and training. 

Because we live in a global world, our
Atlantic and Pacific shores no longer pro-
tect us from diseases that are rare on this
continent but endemic or epidemic in
many other parts of the world. Wi t h
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transcontinental flights, the increase in
c ruise ships and the immigration fro m
other countries, we can expect to see a
variety of unusual illnesses.

We also face a global biological thre a t .
Our adversaries know our vulnerabilities
better than we do. In addition, there is a
black market on pathogens—especially
deadly ones. 

The former Soviet Union employed
over 60,000 scientists at their bioweapon
institute Biopreparat. Many of these sci-
entists are now working for other coun-
tries. Estimates suggest that more than 20
countries have some form of bioweapons
p rogram. 

Tens of thousands of our serv i c e m e n
and women will be re t u rning from the
Persian Gulf—many of whom may be in-
fected with diseases endemic to the re-
gion or the result of undetected
bioweapons. Will we diagnose them cor-

The Centers for Disease Control and
P revention (CDC) has categorized bio-
logicals into three levels—A, B, and C—
based upon pathogenicity, and likelihood
of use.10 The CDC Category A Biologi-
cal Wa rf a re Agents include:

!  Bacillus anthracis—Anthrax
!  Variola - Smallpox
! Clostridium botulinum toxin—

B o t u l i s m
!  Francisella tulare n s i s — Tu l a re m i a
!  Yersinia pestis—Plague
!  Viral hemorrhagic fevers (VHF)—

includes Ebola

Weapons of mass destruction are usually
described by the acronym “BNICE”—bi-
ological, nuclear, incendiary, chemical
and explosive. All are capable of causing
a mass casualty event (MCE). 

An important vulnerability in our
p re p a redness planning is the almost in-
t e rchangeable nature with which the
BNICE acronym is viewed. It could be ar-
gued to change the acronym to B-NICE,
because the B category of agent has dis-
tinct and important diff e rences from the
NICE group. 

Even though bioweapons can cause
mass casualties, such activities would not
necessarily occur as “an event” in the tra-
ditional and expected MCE. Unfort u-
n a t e l y, in many pre p a re d n e s s - p l a n n i n g
meetings, biological weapons are dis-
cussed and treated as if they would re s u l t
in a HAZMAT event requiring massive
mobilization of emergency medical serv-
ices (EMS), field decontamination and
personnel donning biohazard level A
s u i t s .

Bioweapons are not like the other
WMD agents. First, in the case of biolog-
icals, as opposed to the “NICE” group, it
is unlikely there would be a bang, plume,
cloud, or other announcement. 

Bioweapons are stealth weapons. Fire
and forget. Blow plague or anthrax into
the air ducts or HVAC (heating, ventila-
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rectly or will their re t u rn be marked by
another “Persian Gulf Syndrome?” This
s y n d rome in the early postwar years be-
came synonymous for post-traumatic
s t ress disorder (PTSD). In re a l i t y, it re p-
resented a variety of etiologies ranging
f rom chemical exposure, desert illnesses
as well as PTSD. There f o re the threat of
biological weapons or uncommon illness
is no longer the stuff of Robin Cook nov-
els, but the reality of our future practices.

Since the tragic events of September
11, substance use—illicit drugs and alco-
hol—has increased significantly. Daily
lives have changed to reflect our con-
c e rns. The mail is opened with suspicion;
personal examinations and increased se-
curity accompany air travel. 

Even our conversations reflect issues
of terrorism, weapons and foreign thre a t s .
Who would have believed the terms “an-
thrax,” “sarin” and “plague” would be-
come household words? Individuals who
a re our patients are purchasing gas masks
as well as safe-room kits for the home. 

Considering this new enviro n m e n t ,
physicians need to ask: How often do we
discuss with our patients current events
and the anxiety associated with daily ter-
rorism updates? Perhaps it’s time that we
d o .

B i o t e rrorism and WMD
The use of bacteria and viruses to wre a k
death upon adversaries dates back to an-
t i q u i t y.1 Vi rtually any microbe capable
of causing human illness is a candidate
for a bioweapon. In 1984, a cult in 
O regon used salmonella to cause food
b o rne illness in a small community.1 5 B y
sprinkling a simple preparation over
salad bars at local restaurants, over 700
people became affected. However most
e x p e rts consider a true bioweapon to be
a pathogen that is capable of causing sig-
nificant illness or death, and is re a d i l y
disseminated and challenging to tre a t
( Table 1). 

Table 1
Characteristics of 

biological weapons

Although virtually any microbe capa-
ble of causing illness can be utilized,
biological agents selected for use as
bioweapons share specific characteris-
tics. These include:

! 1. Can be aero s o l i z e d

! 2. Potentially undetectable

! 3. Easily store d

! 4. Can cause serious illness or death

! 5. Small amount can affect larg e
numbers of victims

! 6. Easily dispersed

! 7. Possibility of human-to-human
t r a n s m i s s i o n

! 8. May affect humans and/or 
animals or plants

! 9. Few affective tre a t m e n t s

! 10. Possible vaccine or
p re t reatment to protect 
a g g re s s o r



tion, air conditioning), walk away and
wait for the incubation period to end, re-
sulting in many sick and potentially dying
people. 

Second, when a “NICE” or HAZ-
M AT event occurs, there usually are sev-
eral victims presenting in a similar time
and location. Typical MCEs occur as one
e x p o s u re, one event, resulting in a gro u p
of victims. An example of this is the re-
lease of a sarin nerve agent in a To k y o
subway in 1995. Thousands were aff e c t-
ed directly or psychologically—in a simi-
lar time and place. Contrast this with the
biological event, and you have an expo-
s u re that occurs at one place and time, re-
sulting in victims who often present days
or weeks later, at seemingly unrelated lo-
cations and stages of illness. 

Patients may even serve as weapons
themselves if the bioweapon is conta-
gious, such as with smallpox. Instead of
discussing decontamination facilities and
EMS paradigms, issues such as convert i n g
hospital beds to intensive care or isolation
units, identifying ways to transport, quar-
antine or hospitalize patients should be
c o n s i d e red. There is nothing to decon-
taminate, except at the source of expo-
s u re, if that can be identified. 

The victims may have to be isolated,
even quarantined, but this is not the same
as decontamination. Not to say deconta-
mination and EMS pre p a redness are not
essential in an MCE, but the roles of the
stakeholders and participants in a
bioweapon are significantly diff e rent than
that re q u i red in an explosion or other
MCE. 

The emergency departments and
EMS will ultimately be involved, both in
the care of the worried well and real pa-
tients. None the less, it is just as likely that
a school nurse, public health clinician or
p r i m a ry care physician will be called
upon to identify the index patient. Pro p-
agated outbreaks are not traditional mass
casualty events. They re q u i re communi-
cations and training across disciplines.1 6 - 1 8

Biological terrorism may also or alter-
natively involve animals or food sup-
p l i e s .2 , 8 , 9 How often do we get concern e d
about a patient or two who have what we
consider food poisoning? Yet many
bioweapon illnesses, especially in the
early stages, can be misdiagnosed as food -
b o rne illness or simple dyspepsia. Poison
c o n t rol centers often get calls about food
poisoning concerns. 

Physicians need to link with poison
c o n t rol centers, and veterinary and agri-
cultural toxicologists as information re-
s o u rces. In addition, physicians must un-
derstand how to obtain feedback fro m
public health departments in terms of
f o od - b o rne outbre a k s .

Our vulnerability remains in tre a t i n g
each BNICE category as equal, thus
amenable to the same general pre p a re d-
ness paradigm. Early identification of
bioweapon victims, communications
a c ross disciplines, and organizing hospi-
tal, EMS and local clinic responses should
be key considerations. They re q u i re dis-
tinctly diff e rent command and contro l
s t ru c t u res, leaders, training and re s o u rc e s
than the typical MCE associated with
W M D .

Bioweapon agents
As a first step, bioweapon agents1, 3, 8-14

need to be defined and identified. An-
thrax is a worldwide infectious agent, an
occupational illness usually associated
with herbivores such as sheep, goats and
cattle. Humans usually contract an-
thrax handling contaminated animals. 

Bacillus anthracis is a gram-positive,
rod-shaped, spore - f o rming bacteria
( Table 2). Spores usually observed in
gram stains perf o rmed on culture isolates,
not clinical specimens. Clinically the dis-
ease presents in three form s — c u t a n e o u s ,
inhalational and gastrointestinal. An
o ro p h a ryngeal form is possible, although
uncommon. 
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Table 2
P resumptive identification

of bacillus anthracis 

Specimen selection—S e rum, blood,
sputum, bronchial wash/lavage, 
vesicular fluid

N B : nasal swabs are utilized for 
epidemiologic purposes

Colony morphology on 
sheep blood agar (SBA) 
(35’ C @ 12-24 hr)
G round glass like appearance, 
2-5 mm diameter, irregularly ro u n d ,
“sticky” consistency

Gram stain
Gram-positive, broad rod, 
s p o re-positive (culture isolate) or
s p o re-negative (clinical specimen)

H e m o l y s i s
N o n h e m o l y t i c

M o t i l i t y
N o n m o t i l e

C a t a l a s e
Catalase positive

P h o t o m i c rograph of bacillus anthracis.
Photo courtesy of the CDC

Cutaneous Anthrax. Photo courtesy of the CDC



C u t a n e o u s
Worldwide cutaneous anthrax is the most
common clinical presentation, mostly oc-
c u rring on the hands and fore a rms. 

Cutaneous anthrax begins as a papule
followed by formation of a fluid filled vesi-
cle. This is usually painless, but charac-
teristically associated with significant
edema. Once the vesicle dries, a coal-
black scab (eschar) forms. Although mor-
tality is low even among untreated cases;
cutaneous anthrax can disseminate into
a fatal systemic infection. 

Although the bite of a brown re c l u s e
spider is often included in the diff e re n t i a l
diagnosis, the presentation is diff e re n t .
The spider bite results in envenomation
with a hemolytic toxin that can cause sig-
nificant tissue breakdown, ranging fro m
bullae to necrosis. Bites can be painless or

v e ry painful. However, profound edema
like that found in cutaneous anthrax is
not associated with the brown recluse. 

G a s t ro i n t e s t i n a l
This form of anthrax is rare, and re s u l t s
f rom ingesting insufficiently cooked meat
f rom infected animals. Untreated, this
f o rm is usually fatal. As with inhalation
anthrax, central nervous system involve-
ment is possible. Increases in the number
of suspected food - b o rne illnesses (FBI) re-
p o rted to the local health depart m e n t
should raise the index of suspicion for
b i o w e a p o n - related illnesses.

I n h a l a t i o n a l
Inhalational anthrax in the endemic or
natural form, historically known as Wo o l-
s o rters’ disease, results from the inhala-
tion of anthrax spores in infected wool.
This form presents the primary route of
intentional infection and the most likely
clinical presentation from weaponized
a e rosolized anthrax. The case fatality rate
u n t reated is approximately 100 perc e n t .

Since an early presumptive diagnosis
will facilitate early treatment, the astute

clinician will obtain a thorough history,
including occupational, travel and se-
quence of symptom presentation. While
symptoms of early inhalation anthrax
may resemble those of the flu, most pa-
tients will not present until the symptoms
have advanced. The incubation period
ranges from one to 60 days, although
most recently estimated at one to six days. 

In the initial stages the symptoms may
be nonspecific. In such patients, there are
clear diff e rences in clinical pre s e n t a t i o n
between anthrax and influenza-like ill-
ness (ILI) (Table 3).

A p p roximately 50 percent of inhala-
tion anthrax patients have meningitis
and/or neurologic involvement, and may
p resent with altered mental status,
s e i z u res or coma. Chest radiographs
(CXR) may reveal mediastinal widening
( Table 4), a hallmark feature. 

As the illness advances, dyspnea, stri-
d o r, cyanosis, increased chest pain, and
chest wall edema occur, followed by
shock and death within 24 hours. Once a
case of inhalational anthrax is suspected,
contact your local health department im-
m e d i a t e l y. Realize any clinical samples
f rom the patient are considered evidence
in a crime scene. The laboratory and
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Table 3 
S y m p t o m s

P resent x% per illness

Inhalation Influenza Like
S y m p t o m s A n t h r a x F l u Illness (ILI)

Elevated Te m p 7 0 % 7 4 % 7 3 %

Fever/chills 100  8 6 8 5

C o u g h 9 0 9 0 9 0

S h o rtness of bre a t h 8 0 6 6

Chest discomfort 6 0 3 5 2 3

H e a d a c h e 5 0 8 8 8 5

M y a l g i a 5 0 8 8 8 8

S o re thro a t 2 0 8 0 8 0

Vo m i t i n g / n a u s e a 8 0 1 2 1 2

Table 4
Mediastinal Wi d e n i n g —

E t i o l o g y

! R u p t u red Aortic Aneury s m

! Histoplasmosis 

! Superior Vena Cava Syndro m e

! L e g i o n n a i res Disease

! P s i t t a c o s i s

! C o c c i d i o i d o m y c o s i s

! S a rc o i d o s i s

! A n t h r a x

! Tu l a re m i a

! Other bioweapon illness

Inhalational anthrax. Photo courtesy of the CDC



chain of custody become part of the tre a t-
ment plan.

Historically almost all cases in which
t reatment was initiated after patients be-
came significantly symptomatic have
been fatal as well. There f o re early diag-
nosis and treatment are essential to con-
fer a survival advantage.

Naturally occurring strains are sensi-
tive to penicillin, tetracyclines and most
other antibiotic classes. However, re s i s t-
ance to the former two is not difficult and
has already occurred through laboratory
manipulation. 

Since the case fatality rate among au-
tumn 2001 victims was less than histori-
cal rates, these cases are being examined
to study the antibiotic and medication
combinations utilized. 

Death results not from bacteria but
f rom the toxins produced after the bacte-
ria enter the alveolar macrophages. Stud-
ies are being conducted to assess if there
is an antibiotic or combination of antibi-
otics that enhance the likelihood of sur-
vival by interrupting the protein synthesis
or other pathological mechanism. Alter-
n a t i v e l y, does a treatment regimen pre-
dispose to an adverse outcome? Rifampin,
vancomycin, clindamycin, azithro m y c i n
and other antimicrobials are being evalu-
ated based upon their effects on cell walls,
p rotein synthesis, and ultimately surv i v a l .
Updates on antimicrobials will be pre-
sented. Current antibiotic re c o m m e n d a-
t i o n s :

! Medical management of acute illness
C i p rofloxacin 400 mg IV q 12 hours or
doxycycline—loading dose 200 mg IV
followed by 100 mg IV q 12 hours. Dura-
tion of treatment should last 60 days;
once the clinical condition improves, the
patient can be switched to oral therapy.

! Post exposure pro p h y l a x i s
C i p rofloxacin 500 mg by mouth twice a
day as first line therapy. Alternatives in-
clude doxycycline 100 mg by mouth

twice a day. Duration of treatment is a
minimum of four weeks plus vaccination
or 60 days without vaccination. 

! Va c c i n e
Anthrax Vaccine Adsorbed is derived
f rom an attenuated strain of anthrax
using supernatant. Thus the vaccine does
not contain live or dead organisms. 

Data are insufficient in terms of eff e c-
tiveness against inhalational anthrax; the
vaccine has been shown to be eff e c t i v e
against cutaneous anthrax. 

The vaccine must be given as a series
of .5 ml doses administered subcuta-
neously at zero, two and four weeks, fol-
lowed by six, 12 and 18 months and sub-
sequent yearly boosters. 

Beyond mild discomfort at the injec-
tion site, according to military data, less
than one percent experience more severe
reactions, with systemic reactions being
v e ry rare .

Some personal protection and decon-
tamination guidelines follow:

—Person-to-person transmission has not
been re p o rt e d .
—Isolation and quarantine are unneces-
s a ry.
—Universal precautions are suff i c i e n t
when treating patients.
—Individuals exposed to anthrax should
have their clothes removed, double
bagged and saved as possible evidence of a
c r i m e .
—Soap and water should be used for peo-
ple, sodium hypochlorite (10 parts water,
one part household bleach) for nonhu-
man surfaces. 

Francisella tularensis (Tu l a remia) 
Tu l a remia was identified as causing a
febrile, plague-like illness in San Francis-
co in the 1900s. 

Tu l a remia is also known as “rabbit
f e v e r,” “deer fly fever,” “water-rat trappers
disease,” and a host of other names de-

pending upon the region. Tu l a remia can
be acquired via the dermal, gastro i n t e s t i-
nal and inhalation routes. 

Although there are six forms of
human tularemia related illness, includ-
ing ulcero g l a n d u l a r, glandular, typhoidal
and pneumonic, the most likely would be
the typhoidal form resulting from a
weaponized aerosol and presenting much
like inhalational anthrax illness. 

The infective dose is estimated at 10-
50 organisms (Table 1). The case fatality
rate without treatment is 35 percent in
naturally occurring typhoidal tulare m i a .
A p p roximately 200 cases occur yearly in
the United States.

!  Clinical diagnosis
Initial presentation includes fever, pro s-
tration and weight loss. The incubation
p e r i od ranges from one to 14 days with an
average of three to five days. The typical
duration of illness is 14 days. 

Person-to-person transmission has not
been documented. Respiratory symptoms
include chest discomfort, and pro g ress to
either a productive or non-productive ful-
minant pneumonia. 

Patients with tularemia may exhibit
a relative bradycardia. Fifty percent of
chest radiographs show a pneumonia.
Mediastinal lymphadenopathy (Table 4)
is also common. Pleural effusions are
possible, as are cavitary lesions. Sep-
ticemia is possible. Like anthrax, the
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A tularemia lesion on dorsal skin of the right hand.
Photo courtesy of the CDC



p resumptive diagnosis is clinical. 
L a b o r a t o ry evaluations such as blood

work and chemistries early in the illness
a re usually nonspecific. Specimens sent
for analysis may aide in the diagnosis
( Table 5), with definitive diagnosis made
s e rologically with ELISA.

A n t i b odies appear within the first
week of infection. Diagnosis should only
be made if at least a four-fold increase in
titer is observed. Maximal titers occur in
four to eight weeks.

! Medical management of acute illness
Tu l a remia is readily treated by aminogly-
cosides and Fluoroquinolones. Historical-
ly streptomycin has been the treatment of
choice. Gentamicin 3-5 mg/kg IV for 10
to 14 days is an appropriate therapy.
However current recommendations are
to use Ciprofloxacin 400 mg IV every 12

hours during the initial illness, then
switch to oral Ciprofloxacin 500 mg
e v e ry 12 hours as the clinical course war-
rants. Total duration of treatment is 10 to
14 days. Tetracycline and chlorampheni-
col, as well as other antibiotics can be
used, but relapse is not uncommon. 

! Personal protection and 
d e c o n t a m i n a t i o n
Person-to-person spread of tularemia has
not been documented. Universal pre c a u-
tions are sufficient when caring for pa-
tients with pneumonia or lesions. Isola-
tion and quarantine are unnecessary. 

P o s t - e x p o s u re prophylaxis (PEP)
When given within 24 hours of exposure
f rom an aerosol attack, a two-week course
of Ciprofloxacin 500-mg PO q 12 hours
is appropriate. Unlike smallpox and other
bioweapons, immune globulin is not
a v a i l a b l e .

Va c c i n e :
C u rrently a live-attenuated vaccine is
under investigation for the prevention of
typhoidal tularemia. 

Yersinia pestis (Plague)
“The Plague,” also known as the Black
Death, caused the death of millions of Eu-
ropeans during the Middle Ages. 

Recently two tourists in New Yo r k
City presented to the hospital with a rap-
idly pro g ressive febrile illness; subse-
quently they were diagnosed with plague.

They lived in New Mexico where studies
isolated infected animals near their
home. 

In the United States, approximately a
dozen cases of plague occur—it is a
zoonotic disease, appearing mostly in the
Southwest and usually affecting Native
Americans. 

Human plague illness appears in thre e
f o rms—bubonic, septicemic and pneu-
monic. The causative agent—Ye r s i n i a
pestis—is a rod-shaped, gram - negative,
nonmotile, nonsporulating bacterium.
I n t e rest in plague as a bioweapon re m a i n s
s t rong, with several nations attributed
with weaponizing an aerosol version. 

Unlike anthrax and tularemia, pneu-
monic plague is highly contagious, mak-
ing it an especially worrisome potential
bioweapon. 

! B u b o n i c
Worldwide this is the most common
f o rm, re p resenting 85 percent of all cases.
Usually a flea bite will introduce the bac-
terium into the patient, with the neare s t
lymph node being affected, ultimately en-
l a rging into a “bubo.” 

1 4 Physicians as first re s p o n d e r s B i o t e rrorism: A supplement to The DO •  March 2004

R e s p o n s e

Table 5:
L a b o r a t o ry identification 

t u l a re m i a

Poorly staining, tiny gram negative
c o c c o b a c i l l i

G rowth characteristics
At 24 hours on sheep blood agar
( S B A )

—Gray-white, opaque colonies
—Too small to be seen individually

At 48 hours on SBA, Thayer- M a rtin or
Chocolate Agar

—SBA: 1-2 mm white - blue-gray,
opaque non-hemolytic

—TM/CA: 1-2 mm gray-white
smooth and shiny

Tu l a remia will not grow on 
M a c C o n k e y.

Tu l a remia will opalesce on 
cysteine-rich medium

B i o c h e m i c a l
—Oxidase negative
—Catalase positive (weakly)
— U rease negative
—B-lactamase positive

Seen here are small
h e m o rrhages on the
skin of a plague victim.
Photo courtesy of CDC.

P h o t o m i c rograph of Yersinia. Photo courtesy of CDC.



Most commonly the inguinal nod e s
a re affected since most flea bites occur on
the lower extre m i t y. 

Bubonic plague has an incubation pe-
r i od of two to 10 days. High fever, myal-
gias, headache and malaise will accompa-
ny the beginning of a swollen, tender
bubo. 

The bubo is exquisitely painful. Fifty
p e rcent of patients have abdominal pain.
Sometimes nausea and vomiting occur.
The liver and spleen may become en-
l a rged, palpable and tender. Secondary
septicemia occurs fre q u e n t l y. 

! S e p t i c e m i c
P r i m a ry septicemic form re p resents 15
p e rcent of naturally occurring plague.

Plague septicemia presents much like
other gram-negative septicemia. Primary
septicemia presents without lym-
phadenopathy while secondary sep-
ticemia will have lymphatic involve-
ment. Of concern DIC as well as
t h rombosis of the acral vessels can occur,
resulting in necrosis or gangrene. 

Endotoxemia can cause purpuric le-
sions. Hematogenous spread to the cen-
tral nervous system and lungs is possible.
High fever, chills, vomiting, and hy-
potension are common symptoms.
Plague meningitis occurs in appro x i m a t e-
ly 6 percent of septicemic and pneumon-
ic cases. 

! P n e u m o n i c
Only 1 percent of naturally occurr i n g
plague is pneumonic plague. However, as
a weapon, this will be the most likely form .

Pneumonic plague can result from in-
halation of organisms as spread by the
weaponized aerosol (primary) or fro m
hematogenous spread from septicemic
plague (secondary). 

The average incubation period is two
to four days with a range of one to six
days. Onset is abrupt. The patient may
exhibit the three Hs—hemoptysis, he-
matemesis, and hemorrhagic diarrhea. 

B l o ody sputum is characteristic. Gas-
t rointestinal symptoms such as nausea, di-
a rrhea, and vomiting can occur. The
CXR most commonly reveals bilateral in-
filtrates. However the findings can be var-
ied. Pneumonic plague is rapidly pro g re s-
sive, and like inhalational anthrax re s u l t s
in shortness of breath, re s p i r a t o ry failure
and death. 

Heightened concern should arise if a
rapidly pro g ressive febrile illness similar to
the syndrome of a gram-negative sepsis
appears in a young, previously healthy in-
dividual. If increasing cases with similar
symptoms occur, rapid consult with local
health department is essential.

Plague diagnosis
Like other bioweapon illness, the diagno-
sis of plague must be made quickly and
based upon clinical presentation. 

U n t reated bubonic plague has a case
fatality rate of 60 percent, while untre a t e d
pneumonic plague is virtually always
fatal. Laboratory testing may reveal a
leukocytosis; total WBC count of 20,000
with more than 80 percent PMN.

Fibrin split products may indicate
DIC. Increased liver enzymes and BUN/
c reatinine accompany multiple org a n
involvement. Antimicrobial therapy as
well as appropriate symptomatic and
s u p p o rtive care must be initiated rapid-
l y, and based upon a presumptive diag-
nosis. Definitive diagnosis is based upon
culturing the organism from aspirates,
c e rebral spinal fluid, blood or sputum
( Table 6). 

Medical management
Aspirating the bubo is both therapeutic
and assists in diagnosis by providing the
o rganism. 

As the bubo is exquisitely painful, re-
moving the fluid will relieve much of the
d i s c o m f o rt. Although incision and drain-
ing pose a risk to healthcare workers and

should be avoided, needle aspiration is a
safe intervention when using universal
p recautions. 

!Tre a t m e n t
Use symptomatic and supportive care to
a d d ress hypotension, DIC and other sys-
temic effects. 
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Table 6
L a b o r a t o ry identification
plague (Yersinia pestis)

Essential specimen selection
! B u b o n i c
Bubo—lymph node aspirate

! S e p t i c e m i c
B l o o d — o rganisms may be 
i n t e rmittent. Take three samples
10 to 30 minutes apart

! P n e u m o n i c
— S p u t u m
— T h roat swab
— B ronchial washings

Testing pro c e d u re s
! Gram stain

Small, Gram-negative bipolar 
c o c c o b a c i l l i

! Wayson, Wright, Geimsa stain
Pink-blue cells with closed safety
pin look

! G rowth in Brain Heart 
Infusion Bro t h

Stalactites on side and bottom of
tube—suspended clumps

! Sheep Broth Agar (SBA)
24 hours

— Ti n y, almost invisible
—Shiny gray translucent

48 hours
—One to two mm irre g u l a r

c o l o n i e s
—Fried egg appearance

! B i o c h e m i c a l
Oxidase negative, Catalase 
positive, Urease negative, Indol
n e g a t i v e



S t reptomycin or other aminoglyco-
sides, doxycycline and chloramphenicol
a re effective. Animal data suggest fluoro-
quinolones such as cipro-floxacin and
ofloxacin may be effective in human
t reatment. 

S t reptomycin 30 mg/kg/day intramus-
cular twice a day for 10 - 14 days. Stre p t o-
mycin can be obtained by calling the
m a n u f a c t u rer Roerig Streptomycin Pro-
gram at Pfizer Pharmaceuticals at (800)
254-4445. Doxycycline 200 mg IV load-
ing dose followed by 100-mg q 12 hours
IV for 10 to 14 days is a suitable altern a-
tive. 

C i p rofloxacin can be given 400 mg IV
BID for 10 to 14 days. For the tre a t m e n t
of plague meningitis, administer chlo-
ramphenicol 25 mg/kg IV loading dose
followed by 15 mg/kg QID for 10 to 14
days. 

! P o s t - e x p o s u re pro p h y l a x i s
R e g a rding post exposure prophylaxis, an-
tibiotics should be administered for seven
days post exposure with a face-to-face
contact of a pneumonic plague patient or
a e rosolized form of plague. 

Doxycycline 100 mg PO BID or
C i p rofloxacin 500 mg PO BID are appro-
priate. Tetracycline 500 mg PO QID or
chloramphenicol 25 mg/kg PO QID are
a l t e rn a t i v e s .

! Va c c i n e
Although vaccine prototypes are under
investigation, none are currently avail-
able to prevent plague. 

! Personal protection, decontamination
Suspected cases of pneumonic plague re-
q u i re re s p i r a t o ry droplet precautions and
should be placed in strict isolation, pre f e r-
ably negative pre s s u re rooms for a mini-
mum of 48 hours of antimicrobial thera-
p y, or for confirmed cases when sputum
c u l t u res are negative.

Vector tracing and control is re q u i re d .

Soap and water is adequate for deconta-
mination, while a 1:10 mixture of bleach
to water is sufficient for surf a c e s .

Vi ru s e s
Vi ruses are the most simple of micro o r-
ganisms. With the exception of very larg e
DNA viruses like smallpox (Figure 1),
most cannot be seen using light mi-
c ro s c o p y. 

Essentially viruses are elegant in their
simplicity and consist of a protein coat
that contains genetic material, which can
be either RNA or DNA.

Debate persisted for years about
whether viruses were truly a life form .
Vi ruses are parasites that depend upon
the metabolic stru c t u res of their hosts to
s u rvive. Vi ruses re q u i re living cells to
multiply based upon a complex interplay
between host and virus. 

Vi ruses are host specific—sometimes
selective for humans only, other times
able to infect primates. Vi ruses can infect
plants, animals or bacteria. Pathogenici-
ty occurs as a result of the changes in the
host cell that accompanies viral infec-
tion. 

The former Soviet Union employed
tens of thousands of scientists at their
viral bioterrorism facilities to study and
possibly manipulate or alter pathogens. 

The clinician should be vigilante
about emerging threats, as well as aware
that the clinical presentation of a viral ill-
ness may not demonstrate classic symp-
toms. This may be the result of natural
evolution/ adaptation—something viru s-
es are capable of doing—or laboratory
manipulation. 

Smallpox (Va r i o l a )
The threat of Variola virus (smallpox)—
the leading cause of infection—re l a t e d
death in history—has re t u rned, and once
again smallpox has become a household
w o rd. Smallpox infections have been re c-

ognized as far back as ancient Egypt, af-
fecting pharaohs and peasants. 

Unlike decades ago when smallpox
was a naturally occurring infection, con-
c e rns are emerging that smallpox may 
become intentionally spread as a bio-
weapon. Intelligence sources suggest Iraq
and other terrorist-friendly nations may
have access to or already weaponized Va r-
iola. Rumors persist that scientists in the
f o rmer Soviet Union were trying to de-
velop an Ebola/Variola hybrid viru s .

Smallpox is an Orthopox virus, which
consists of the infectious agents that cause
camelpox, smallpox, monkey pox and
cowpox. Immunity to one member of this
family confers protection against others,
hence the use of vaccinia (cowpox) viru s
to immunize against Variola. 

Vaccinia is a virus with minimal path-
ogenicity except in certain patients. Va r-
iola occurs as primarily two strains—var-
iola major (smallpox) and the less
pathological version variola minor, which
causes a milder febrile rash, and is some-
times re f e rred to as alastrim. 

Smallpox presents a particularly serious
risk because of a high case fatality rate esti-
mated at 30 percent to 50 percent depend-
ing upon the strain, naive vaccine status of 
the exposed population and inconsistent
availability of appropriate healthcare to
p revent secondary bacterial infection.  

B i o t e rrorism experts consider small-
pox to be a significant threat because it is
relatively easy to produce once start i n g
material is obtained, the aerosol infectiv-
ity—contagiousness, widespread suscep-
tibility of nonimmunized or under- i m m u-
nized populations. 

Contagion results from transmitting
v i rus in airborne droplets or by contact
with lesions. The last case of smallpox oc-
c u rred during the 1940s in the United
States, and the last naturally acquire d
case occurred in Somalia in 1977. Most
clinicians have never seen this illness, so
experienced diagnosticians are uncom-
m o n .

1 6 Physicians as first re s p o n d e r s B i o t e rrorism: A supplement to The DO •  March 2004

R e s p o n s e



! Initial pre s e n t a t i o n
Typically smallpox victims will experience
a fever (100 to 105 degrees F) for sever-
al days before a rash develops. These
people will be prostrated and complain
of severe headache, chills, nausea and
vomiting. 

The typical skin rash may be pre-
ceded by an enanthem—a rash that ap-
pears within the oro p h a rynx. Patients
who have oral lesions are contagious, as
a re those who develop skin rashes. 

Dentists and others who may be
called upon to examine complaints of a
febrile illness and mouth sores should
be sensitized to the potential of small-
pox. The distribution of the classic
smallpox skin rash usually starts at the
hands, feet and head, then works cen-
trally, in contrast to the most similar
disease in the diff e rential diagnosis—
chickenpox, whereupon the rash start s
centrally on the trunk and works to-
w a rd the periphery. 

Smallpox lesions in the classic pre s-
entation are deep and dermal. The le-
sions are synchronous in their develop-
ment—whatever location of the bod y
a cluster of lesions appears on, they ap-
pear similar. The lesions pro g ress fro m
macula, papule, vesicle, pustule (pox)
and ultimately to scabs. The time fro m
exposure to symptoms ranges from
seven to 17 days. 

Chickenpox lesions are asynchro-
nous in development—some are um-
bilicated,  others are newly emerg i n g ,
while the remainder may be ready to
fall off. Unlike smallpox, chickenpox
r a rely affects the soles and palms. Other
illnesses that may simulate chickenpox

on cursory appearance include cox-
s a c k i e v i rus, lepro s y, and syphilis. 

The key distinguishing features be-
tween each illness is the history and dif-
f e rences in the rashes. Coxsackieviru s
usually affects adolescents and young
adults, the patients do not appear ill, and
the rash is superficial not dermal. Lepro s y
lesions are more confluent except in the
t u b e rous version, with possible neuro l o g-
ic symptoms, a clear history of the ail-
ment. Again, especially if the patient has
been treated, he/she will not appear ill.
Smallpox patients will appear very sick
and prostrated. 

Syphilis patients will have lesions that
tend to remain localized on the palms and
soles, with may recollect a history of prior
genital illness. Again such patients usual-
ly do not appear significantly ill. 

A p p roximately 15 percent of small-
pox victims will have delirium. En-
cephalitis is possible. Atypical forms of
smallpox include the hemorrhagic vari-
e t y, sometimes re f e rred to as purpura var-
iolosa, which is usually always fatal. It
tends to occur more often in pre g n a n t
women and presents with epistaxis, he-
matemesis, hemoptysis, hematuria, sub-
conjuctival hemorrhages, petechiae,
echymosis and bloody pustules on the
skin and mucosa. Other varieties include
flat (malignant) smallpox whereupon a
dense confluent macular rash occurs and
c a rries a high mortality rate, and mod i f i e d

or subacute—which may occur in pre v i-
ously immunized patients.

! Medical management
Early suspicion, collaboration with ex-
p e rts from the health department and
CDC to identify or rule out smallpox
with subsequent contact tracing, vacci-
nation and containment strategies are es-
sential to contain a mass incident fro m
this highly contagious disease. 

Estimates of per person transmission
rates vary from eight to 30 depending
on the computer models utilized and
the environment. Studies suggest that
h e a l t h c a re facilities are most likely to
exhibit the highest transmission rates.
Quarantine laws will probably be im-
plemented under public health dire c-
t i o n .

Symptomatic and supportive care is
essential. Prevention of secondary infec-
tions is critical. If such exigency occurs,
antibiotics must be quickly initiated. Be-
cause smallpox is spread from airborn e
d roplets, re s p i r a t o ry and fluid pre c a u t i o n s
using appropriate personal pro t e c t i v e
equipment (PPE) are necessary.  Patient
isolation in negative pre s s u re ro o m s
equipped with special filter systems is im-
p o rtant. 

! Va c c i n e s
Post exposure vaccination within 72
hours with vaccinia vaccine should con-
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M i c rograph of smallpox viru s e s. Photo courtesy of the CDC

Typical lesions on chiild's hand on day four of smallpox virus rash. Photo courtesy of CDC.



fer significant protection for healthcare
workers and others who have been ex-
posed. 

Vaccinia immune globulin (VIG)
should be readily available to treat ad-
verse events associated with the vac-
cine. 

Vaccinia vaccine was generally con-
s i d e red a safe vaccine when given in the
1960s and 1970s, with relatively low ad-
verse events re c o rded. Unfort u n a t e l y
with the increased number of immune-
s u p p ressed persons who have HIV, trans-
plants or chronic illnesses and an aging
s o c i e t y, there are subpopulations that may
be at increased risk of adverse outcomes
f rom the vaccine. 

Although rare, encephalitis and
death can occur. The most common ad-
verse event is autoinnoculation—the
patient scratches the vaccine site then
rubs his or her eye, subsequently devel-
oping a lesion. 

Patients with eczema are more likely
to experience eczema vaccinatum. Real-
ize that the risk of smallpox to these spe-
cial populations is greater than the
t h reat of vaccinia once exposure to var-
iola occurs.

As of April 2003, vaccinations have
been halted in many regions due to con-
c e rns over unexpected cardiac re l a t e d
deaths. Further studies should identify
those individuals at risk or the mecha-
nism by which such deaths have oc-
c u rre d .

Cidofovir (Vistide (r)) is an antiviral
used for the treatment of cytomegaloviru s
(CMV) retinitis, especially in HIV pa-
tients. Other antivirals are being devel-
oped to treat smallpox. 

Studies suggest cidofovir antiviral has
some effectiveness against smallpox.
However as of April 2003 it is not FDA
a p p roved for this indication. The side ef-
fects are renal toxicity and kidney stones.
Some re p o rts suggest coadministering
p robenicid with cidofovir may reduce the
l i k e l i h o od of these effects. 

Clinical Diagnosis—smallpox

! E n t ry —A i rw a y

! I n c u b a t i o n —~12 days

! Acute onset febrile illness with 
p ro s t r a t i o n

! Classic rash
—Appears 2-3 days after onset of fever.
— S y n c h ronous development of lesions.
— S t a rts at head, hands, feet then pro-
g resses toward tru n k .

! D e a t h
—30% to 50% case fatality rate depend-
ing upon strain.
—Usually occurs between days 11 to 15. 

L a b o r a t o ry Diagnosis
—Rule out chickenpox (PCR).  
—Specimen of choice is lesion material
f rom pustules.
—Contact your State Public Health Lab-
o r a t o ry for guidance.

E l e c t ron microscopy of vesicular scrap-
ings = characteristic virions
—Light microscopy - Guarnieri bod i e s .
— G i s p e n ’s modified silver stain = cyto-
plasmic inclusions appear black.
—Characteristic growth on chorioallan-
toic membrane.
— P C R .

Viral Hemorrhagic Fevers (VHF)
Viral hemorrhagic fevers are a diverse
collection of illnesses caused by a variety
of RNA viruses (Table 1). The mere
mention of VHF conjures up images of
the movie Outbreak, with victims bleed-
ing out of eye sockets and dying horr i f i c
deaths. While this is possible with some
V H F, others are survivable with antivi-
rals such as ribavirin (Lassa) or aggre s s i v e
symptomatic and supportive care. 

The most notorious is Ebola, but oth-
ers include Dengue, Lassa and Crimean
Congo. VHFs are endemic worldwide.
Several cause common illnesses such as
Dengue in Peru, Yellow Fever in South
America, Lassa in West Africa and
Ebola in Sub Saharan Africa. 

The transmissibility of VHF varies
with the causative virus: some are air-
b o rne or re s p i r a t o ry contagions while
others can be contracted by contact
with infected fluids or instruments. Sev-
eral are mosquito-borne or tick-born e .
R odents may also be re s e rvoirs. 

In the Southwest United States,
H a n t a v i rus caused several deaths to vic-
tims exposed to rodent excreta. Owing
to the large number of such illnesses, in-
cluding the several varieties of Han-
t a v i ruses a discussion of general charac-
teristics and key clinical clues that may
be common to multiple VHFs will be
p resented. 

All of these viruses target the vascu-
lar bed. There f o re evidence of derange-
ments in vascular permeability should be
expected. 

In general VHFs are characterized as
acute febrile illnesses accompanied by
i n c reased vascular perm e a b i l i t y, en-
dothelial damage, cutaneous flushing,
bleeding from mucous membranes, con-
junctival injection and hypotension. 

Depending on the viral etiology,
t h e re is a wide range in severity. Some
patients may appear critically ill with ob-
vious bleeding diathesis, while others
may demonstrate more subtle symp-
toms, such as mild epistaxis and echy-
mosis. Other features include weakness,
s e v e re headache, shock, delirium, coma
and seizures. Not everyone who is ex-
posed to these viruses will develop VHF.

The presumptive diagnosis of VHF is
clinical with confirmation by laborato-
ry. A detailed travel and occupational
h i s t o ry should be obtained.

VHF should be considered in pa-
tients presenting with fever, appearing
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acutely ill, with evidence of bleeding de-
rangement including easy bruising, as well
as relative bradycardia, hypotension,
t h rombocytopenia, hematuria and possi-
ble DIC.

Some VHFs produce a clinical picture
of jaundice; most such viruses affect the
liver and will cause elevated hepatic en-
zymes. Some patients will have ARDS
f rom pulmonary capillary leak. Multisys-
tem organ involvement is possible. Pa-
tients may appear confused or have other
n e u rologic signs and symptoms. Positive
“ c u ff sign” or “tourniquet sign” is possible
with Dengue and other VHFs. 

Take a blood pre s s u re cuff and pump it
up to ~ 180  - 200 mm HG. After re a d i n g
the blood pre s s u re, which should be low
in a VHF patient, remove the cuff. A
VHF patient may show petechiae or
echymosis somewhat circ u m f e re n t i a l l y
w h e re the cuff was.

Relative bradycardia can also be
caused by tularemia, plague or typhoid
f e v e r. Malaria is a more common illness in
the diff e rential diagnosis. It should be
noted that in elderly, relative bradycard i a ,
also re f e rred to as pulse-temperature disso-
ciation, may not be evident as older pa-
tients often do not manifest fevers and
may be on heart rate suppressive medica-
tions such as beta adre n e .

Identifying other patients with similar
symptoms or family members also ill,  may
signal a possible widespread illness war-
ranting involvement of infectious disease,
hospital epidemiologist and public health.
Personal Protective Equipment (PPE)
must be utilized. Management must ad-
d ress bleeding. Often pressor agents are
n e c e s s a ry. Aggressive symptomatic and
s u p p o rtive care is essential. Patients must
be protected from unnecessary trauma,
b ruising or invasive techniques.  Ribavirin
may be useful for Lassa, Crimean-Congo
and Rift Va l l e y. Convalescent plasma may
p rovide therapeutic benefit in some VHF.
The nosocomial transmissibility of these
v i ruses re q u i res strict infection control. 

Viral Hemorrhagic Fevers
! A rena Vi ru s e s
—Lassa fever
— A rgentine hemorrhagic fever
—Bolivian hemorrhagic fever

! F l a v i v i r i d a e
— Ye l l o w
— D e n g u e

! B u n y a v i r i d a e
—Crimean-Congo fever

! F i l o v i ru s e s
— M a r b u rg Ebola hemorrhagic fevers

B o t u l i s m1,3, 8-10

Botulism is a toxin produced by the bac-
terium Clostridium botulinum, which is
used as a medication, re f e rred to as botox
(r)  and a CDC category A bioweapon. 

On a milligram-per-milligram basis,
botulinum toxin is the most lethal toxin
known. It is estimated that one gram of
botulinum could kill one million individ-
uals. 

Botulinum toxin has been used since
the 1930s in the Japanese bioweapon fa-
cility known as Unit 731. Clostridium is
an anaerobe, gram-positive, spore - f o rm-
ing bacillus. The toxin produces a two-
chain polypeptide with seven distinct
types identified, and named A - G. Usu-
ally humans are affected by types A, B
and E. 

T h e re are three naturally occurr i n g
f o rms of botulinum toxicity: 1. Food -
b o rne; 2. Wound contamination; and  3.
Intestinal. Botulinum toxin blocks
acetylcholine release from pre s y n a p t i c
motor neurons. 

C a t e g o ry A bioweapons can cause a
febrile upper re s p i r a t o ry illness. However,
botulinum toxin, especially a weaponized
f o rm, can cause descending, flaccid paral-
ysis preceded by bulbar palsy. Patients pre-
senting with botulinum toxin should be
afebrile, manifesting in tact sensation
with the associated descending flaccid
paralysis. 

Patients may present with what is
commonly re f e rred to as the “4 D’s” 

!D y s p h o n i a
!D y s a rt h r i a
!D i p l o p i a
! D y s p h a g i a

It should be noted that in the elderly, bul-
bar palsy might occur as a result of facial
muscle paralysis. Since older patients may
p resent with altered mental status, botu-
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Six-week old infant with 
botulism. Photo  courtesy  of CDC.

P h o t o m i c rograph of clostridium botulinun. 
Photo courtesy of CDC.



lism may be misdiagnosed in the early
stages. 

G u i l l a i n - B a rre, myasthenia gravis are
often confused with botulinum toxicity.
Other neurological disorders including
s t roke must be considered as well. Botu-
lism however results in bilateral paralysis
w h e reas stroke is usually unilateral.
S t roke patients may be confused; such
would not be expected in botulism.

The key to effective treatment is early
diagnosis. The mainstay of care is symp-
tomatic and supportive, with aggre s s i v e
a i rway management being of paramount
i m p o rtance. 

Antitoxin is available from the CDC.
H o w e v e r, the most available antitoxin is
equine derived and thus poses a risk for a
hypersensitivity reaction. The antitoxin
is not an antidote, must be administere d
early and only addresses free toxin. Death
usually is the result of re s p i r a t o ry muscle
paralysis and thus mechanical ventila-
tion—often long term—is life saving.

Role of physicians
“At the end of the day, primary care
physicians are going to pick up most of
any disease outbreak. Emergency ro o m s
a re going to be your first line of defense.
Yo u ’ re not going to create a massive ca-
pacity overn i g h t . ”6, 16-18

The current generation of healthcare
p rofessionals, especially community cli-
nicians who may be among the first to
identify potential bioweapon victims, re-
main inadequately pre p a red to addre s s
such events.1,2, 5, 6, 16-18

Physicians continue to express con-
c e rn how to identify or manage victims of
biological weapons. A recent study evalu-
ating the knowledge of clinicians in term s
of key issues related to WMD, and their
i n t e r p retation of chest X-rays, raised some
c o n c e rns. More than one-third could not
identify gross mediastinal widening on
chest X-rays, or distinguish between a nor-
mal chest X-ray from hilar enlarg e m e n t .

Emphasis has largely been placed on train-
ing emergency medicine personnel.2

H e a l t h c a re providers affiliated with
universities or medical centers are more
likely to receive training than rural clini-
cians unaffiliated with teaching pro g r a m s
or well-financed health systems. Howev-
e r, in the event a bioweapon is used, pedi-
atricians, (adolescent specialists1 9), geria-
tricians or other primary care clinicians are
likely to be faced with the sentinel patient. 

Since a bioweapon event might be a
p ropagated epidemic, rural, urban and
suburban patients would ensue. Are dis-
tance learning and computer- b a s e d
courses enough to bridge the training gap
that rural and independent clinicians
may face?

Recently there was an episode about a
possible smallpox event on the television
show “ER.” Several children were
b rought to the emergency depart m e n t
obviously quite ill, with an unusual rash.
They were placed in an overc ro w d e d
waiting room. What is wrong with that
p i c t u re? How many of us remember going
to the pediatrician as a child? 

If you ever had a rash or potentially
contagious illness, you, too, might have
been taken to the back door instead of al-
lowed to sit among other children in the
waiting room. Some pediatricians had
well-visit offices and waiting rooms dis-
tinct from sick child rooms. Is this ancient
h i s t o ry? Perhaps, but we are rapidly be-
coming victims of our own healthcare
success. 

Many of our current physicians are
unfamiliar with whooping cough, measles
or mumps. Some cannot distinguish pho-
tographs of smallpox from chickenpox.
Yet the very infection control practices
we relied upon in the past have rapidly
d i s a p p e a red in the face of overc ro w d i n g
and limited office space. Can we re i n s t i-
tute such eff o rts in our practices? Do our
receptionists and assistants receive train-
ing re g a rding which patients should be
s e q u e s t e red from the others? Do we take

the time to teach our staff about rashes,
f o reign travel, high fevers and other signs
or symptoms of possibly contagious or un-
usual illness? Do we take a good travel
and occupational history updating the in-
f o rmation regularly? It can be surprising
to note how often our patients change
jobs, sometimes going from relatively safe
occupations to ones fraught with risk. 

Osteopathic physicians provide med-
ical care to patients in many settings,
f rom urban to rural, including re g i o n s
that would otherwise be underserv e d3.
The role of physicians, along with the
type of infrastru c t u re and support they
can expect, will change depending upon
the setting. 

Regions with strong academic institu-
tions, trauma centers and important gov-
e rnmental presence tend to be re s o u rc e
abundant. By contrast, rural areas may re-
main re s o u rce isolated. Yet the role of
physicians in either setting remains con-
stant: Maintain a high level of suspicion
for unusual illness, learn about the diag-
nostic clues to emerging threats, and
know whom to call when you suspect an
unusual biological illness. 

It is essential for physicians to identify
vulnerabilities and re s o u rces in advance
of a crisis. Physicians will need to work
with the stakeholders to create and test
p re p a redness plans. In many settings the
physician is the only health officer in the
a rea. As such, physicians may need to
s e rve as diagnostician and tre a t m e n t
p roviders. Other responsibilities will in-
clude interacting with the media and
helping to develop pre p a redness plans in
c o n c e rt with fire rescue, other govern-
mental agencies and healthcare facilities. 

In addition, physicians may be called
on to identify local vulnerabilities and re-
sponse partners. Physicians may not be
accustomed to providing inform a t i o n
t h rough the media. However, as health-
c a re experts physicians are incre a s i n g l y
being called on to provide commentary
and hopefully by extension calm. There-
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f o re the skill sets of risk communications,
public pre p a redness and clinical re s p o n s e
to hazards must be acquired and prac-
t i c e d .

While physicians are the leaders in
h e a l t h c a re, they are not the only pro f e s-
sionals and participants in healthcare fa-
cilities. Of concern, if physicians consider
themselves under trained, what about the
others on the team? Add to this the re a l-
ity that surge capacity is all but nonexist-
ent in the United States. 

During a one-week period in Massa-
chusetts, 67 out of 76 hospitals divert e d
patients away from emergency depart-
m e n t s .1 8 Physicians may not be able to
immediately repair the lack of surge ca-
pacity in our hospitals, but we can help
identify temporary solutions and look at
potential long-term strategies. 

If we cannot handle the demands cur-
rently placed upon an already over-
strained healthcare system, how will we
adapt to a bioweapon illness or emerg i n g
disease that may affect hundreds simulta-
neously? Where will we diagnose and
t reat them? Will we have enough venti-
lators to support them? If not, who will
p rovide ventilation? 

R e s o u rce adaptation is critical and as
physicians we must think out of the box
for solutions. The Israelis, for example,
train janitors to use ambubags.

Physicians as healthcare leaders in
their communities will be called upon to
a d d ress the psychosocial as well as med-
ical issues associated with WMD. Yet re-
cent studies reveal that physicians con-
sider themselves to be undertrained to
p re p a re for and respond to bioterrorism. 

While it is clear that we must pro v i d e
rapid, concise and practical training to
our current physicians, the future leaders
in healthcare—our students—cannot be
allowed to face these new challenges as
u n d e r p re p a red as we were in 2001. 

The American Association of 
Colleges of Osteopathic Medicine
(AACOM) and the Association of

American Medical Colleges (AAMC)
have taken an important step in encour-
aging bioterrorism training in medical ed-
ucation, though few medical schools
have developed a long-term strategy to
accomplish this. 

What follows is a review of the critical
issues physicians should be aware of to ap-
p ropriately attend to the needs of their
patients and a discussion of opport u n i t i e s
to ensure the sustainability of such train-
i n g .

Based on several task forces dedicated
to developing competency-based training
for healthcare providers, the following are
identified as critical skills for physicians:

! I d e n t i f i c a t i o n
T h rough careful assessment, including
obtaining a good history and focused ex-
amination, physicians should be able to
identify a potential sentinel case of
bioweapon illness or common pre s e n t a-
tion of uncommon illness or to distin-
guish a potential emerging disease from a
common illness.

! Initial management
Based on an index of suspicion, a physi-
cian should be able to initiate appro p r i a t e
early treatment and testing, including
p roper infection control and use of PPE.

! R e f e rr a l
A physician should know the appro p r i a t e
re s o u rces and the specialists to enlist for
assistance and the proper public health
authorities to collaborate with.

! F o l l o w - u p
Patients infected with bioweapon illness
may re q u i re long-term care, including
psychological support.                       

Most bioweapon illness results in 
significant morbidity or mort a l i t y. Bio-
weapon illness is rarely subtle and the di-
agnosis is usually clinical. Laboratory test-
ing is important for confirmation but the

p a t i e n t ’s survival may well depend upon
the bedside diagnosis. 

If the physician suspects an emerg i n g
t h reat, unusual illness or bioweapon, it is
essential to notify the laboratory immedi-
ately so as to alert personnel to utilize
p roper personal protective measures, ob-
tain appropriate testing materials or enlist
the assistance of the state laboratory net-
w o r k .

T h rough collaboration with federal
funding and the CDC, most states have
upgraded their laboratory capabilities to
level three biohazard. In addition to no-
tifying the laboratory of one’s suspicions,
the local or state public health depart-
ment should be alerted so that their ex-
p e rtise and that of federal agencies can be
p re p a red to respond.  

Communication is critical and needs
to involve physicians as well as govern-
mental and medical organizations. Dis-
cussing unusual cases with colleagues may
p rovide clues that an emerging pro b l e m
e x i s t s .

Physicians should collaborate with
p re p a redness coordinators in their com-
munities and identify re s o u rces in term s
of medications, PPE, locations where pa-
tients may need to be treated as altern a-
tives to the hospital and vulnerable
g roups. 

Stakeholders need to be made aware
of the plans and their possible impact on
the community. Communicating with
the public that their community is
p reparing for bioweapons and what ro l e
they can play in emergency response will
help ensure cooperation.

Special populations
As physicians we cannot aff o rd to leave
anyone behind in terms of bioweapon
p re p a redness. Unfortunately certain pop-
ulations have been marginalized, and
awaited being included in funding initia-
tives or training programs. These popula-
tions include mental health patients,
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c h i l d ren, students and school personnel,
persons with disabilities, the chro n i c a l l y
ill, those in nursing homes, the elderly,
and ethnic subpopulations including Na-
tive Americans. 

Schools are a significantly vulnerable
and a place where our children spend
much of their time. As physicians we
t reat a continuum of ages and a variety of
patients with unique needs. 

We need to consider the impact
WMD will have on these special popula-
tions and the facilities they are most like-
ly to visit or reside in. Many of the symp-
toms discussed in this article may not be
evident. 

P resentation of illness—bioweapon
and community acquired—is often atyp-
ical and confounding. High fever—a
common symptom of bioweapons—may
not occur as predicted among older pa-
tients. 

While several bioweapon illnesses
cause alteration in mental status, the
baseline cognition of an elderly patient
may make this symptom—a valuable
clue in the young—virtually unusable.
Baseline dementia may also hamper the
p a t i e n t ’s ability to follow instructions or
p rovide critical information. 

A recent project funded by HRSA in
collaboration with the National Associ-
ation of Geriatric Education Centers
(NAGEC) to address national training
competencies in bioterrorism pre p a re d-
ness for the aging is underway and should
p rovide needed training in geriatric
health. 

C h i l d ren affected by bioweapons may
not present with symptoms the way
adults do. Our clinical experience is lim-
ited. They also may not respond to tre a t-
ment as predicted. Of concern, many pre-
p a redness plans call for the use of schools
as temporary treatment facilities or
m o rgues. This presupposes the childre n
w o n ’t be in school. But what if they are ?
W h e re shall they go? What will the im-
pact be on children if their school is uti-

lized for bodies or profoundly ill, even dis-
f i g u red patients? 

Have we considered the medical
needs of school children with disabilities
or chronic illness that might have to re-
side at schools during a WMD thre a t ?
The American Academy of Pediatrics
and other national organizations dedicat-
ed to the health of children and adoles-
cents have recognized the need to in-
c rease training among the re s p e c t i v e
specialties to properly pre p a re .1 9

Have we as physicians provided the
leadership and support to school and
nursing home staffs to implement better
infection control or pre p a re for biological
t h reats?  

Persian Gulf veterans will be exposed
to a variety of infectious illnesses includ-
ing brucellosis, which can cause behav-
ioral changes due to a neurotoxin associ-
ated with the pathogen. Such changes are
often misdiagnosed as PTSD. 

C a reful evaluation of re t u rning veter-
ans is critical to avoid attributing a psy-
chological illness as etiology when anoth-
er cause, including pathogen endemic in
the Middle East or other exposure might
be the true diagnosis. As physicians we
need to be sensitive to the stress veterans
may experience in acclimating to Ameri-
can society after prolonged duty in a war
z o n e .

General pre p a redness considerations
Key considerations for the toxicologist
and clinician re g a rding bioterrorism and
weapons of mass destru c t i o n :

1. Healthcare facility pre p a re d n e s s
— P rofessional training
—Medication and other re s o u rc e s
—Patient triage
— E a r l y, presumptive diagnosis
—Patient placement

2. Smallpox, quarantine or special 
response designated facilities

3. Vaccination policy
P re or post event strategy
— Vaccine candidate identification
— Transmission of vaccine related illness
— Vaccine candidate scre e n i n g
—Immune globulin or other vaccine
illness tre a t m e n t s
—At risk special populations
Does the vaccine pose specific risks?
Does the preparation, vehicle pose risks?

4. Antiviral therapy

5. Community education

As part of community pre p a re d n e s s ,
physicians should encourage their patients
to obtain appropriate vaccines such as in-
fluenza, pneumococcal and varicella.

A c c o rding to the CDC, more than
30,000 Americans die annually from in-
fluenza and pneumococcal pneumonia-
related illness, two vaccine-pre v e n t a b l e
illnesses. A significant pro p o rtion of those
deaths could be prevented if we as physi-
cians improved our rate of vaccination
and reached Healthy People 2010 goals. 

We should also encourage our patients
to learn card i o p u l m o n a ry re s u s c i t a t i o n
(CPR) and first aid. Now more than ever
we all have a choice—to be part of the
p roblem or part of the solution. 

T h e re are many sources for patient
handouts. Do we make home pre p a re d-
ness information bro c h u res available?
Each region has natural disasters that we
should all pre p a re for—in the South it is
h u rricanes, in the Northeast snowstorms. 

Patients want to have useful inform a-
tion that is practical and valid for a variety
of emergencies. Many agencies, including
a variety of poison control centers (Long
Island, Georgia) as well as the CDC off e r
b i o t e rrorism and other poison inform a-
tion that can be downloaded, printed and
placed in your off i c e s .

We are all in this together as a com-
m u n i t y. As such, we should seek out addi-
tional training. 
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The AMA in collaboration with
major medical centers has established
Basic Disaster Life Support (BDLS) and
Advanced Disaster Life Support Pro-
grams (ADLS).2 0 The University of Ari-
zona has developed an Advanced Haz-
a rdous Life Support (AHLS) training
p ro g r a m .2 1 All of these programs having
e n o rmous early success, have been pre s e n t-
ed across the country and address public
p re p a redness, bioweapons and other
e m e rging threats. AACOM in concert
with AOA is developing a Web-based in-
teractive bioterrorism module that should
be released short l y.

Final notes
The events of September 11 have
demonstrated our vulnerabilities to ter-
rorism. Bioterrorism and WMD present a
v e ry real threat to society. Up until re-
c e n t l y, we have not adequately developed
our healthcare infrastru c t u re or pre p a re d
clinicians to respond to such threats. 

To pre p a re for a WMD event, it will
be necessary to train existing and future
clinicians to diagnose bioweapon and
e m e rging global illness, identify and tre a t
local chemical threats, as well as part i c i-
pate in community pre p a redness. 

In addition, we must advocate for
g reater HAZMAT (hazardous materials)
legislation, strengthen the public health
i n f r a s t ru c t u re, and promote coord i n a t i o n
among the many organizations and pro-
fessions that will need to be involved to
p rotect society. Private physicians and
public health need to work with fire re s-
cue, law enforcement and stakeholder
g roups re p resenting the public and vari-
ous vulnerable entities like schools, hous-
es of worship and facilities for the aged. 

Physicians and other diverse org a n i z a-
tions not accustomed to working togeth-
er will have to train and conduct drills to-
gether to provide the best re s o u rces for
the community. Such collaborations are
essential. There are many questions that

remain unanswered and problems that
must be solved in terms of WMD pre v e n-
tion, pre p a redness, and response. 

People have always turned to physi-
cians in times of stress and concern. We
have a great opportunity to pro m o t e
calm, enhance health and provide lead-
ership in community safety. Continued
training and education will hone our
skills and allow us to provide the best pos-
sible care for our patients as well as
s t rengthen our ability to be role mod e l s
and valuable mentors to our students.

It is a daunting task to pre p a re for an
unknown threat from an unknown as-
sailant with an undisclosed timetable.
None the less, the value to society in our
leadership to promote calm, provide pre-
ventive strategies and re a s s u re our pa-
tients that we are obtaining the most cur-
rent training to deliver the best care is
p recisely what is needed. Hopefully we
will never be called upon to diagnose
ebola or smallpox, but we cannot aff o rd
to be unpre p a red for the sentinel case.

F rom our earliest days in medical
school we were all taught “when you hear
hoof beats, think horses before zebras.” In
a global world where borders no longer
s e rve as barriers to disease, those hoof
beats may in fact re p resent a zebra. 

R e g a rdless of the specialty we may be
called upon to diagnose a patient pre-
senting with an unusual set of symptoms.
As physicians we must feel safe enough to
e rr on the side of caution and think in
t e rms of zebras as well as horses, worry i n g
less that we are wrong in suspecting a
bioweapon illness, while hoping in fact
that we are !
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