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Bioterrorist threats: sources, 
recognition and safety issues

Arthur Jones, EdD, RRT

Learning Objective
ÙDescribe the etiology, manifestations, 

management and safety precautions 
related to the most likely bioterrorist 
threats.

ANTHRAX

History
ÙBook of Exodus- 5th & 6th 

plagues
of Egypt (boils)
Ù1600s- "Black Bane" kills cattle in
Europe
Ù1880- immunization of cattle
Ù1915- first used as a bioweapon, 

against cattle
Ù1950s-60s- US develops weapons

History
Ù1969- US ends weapons program
Ù1970- anthrax vaccine FDA 
approved
Ù1972- International convention
outlaws biological weapons
Ù1995- Iraq admits to producing
8500 L of anthrax weapon
Ù2001- letter containing anthrax is
mailed to NBC

Etiology
ÙCausative organism- bacillus 
anthracis
ƒgram-positive, spore-forming rod
ƒspore-forming ==> very tough
organism
ƒoccurs globally, esp. in developing
countries
ƒprimarily infects herbivores
ƒproduces lethal toxin
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Etiology
ÙBacillus anthracis

vegetative
organism

spores on 
SEM

Routes For Transmission
Ùcutaneous- most common
Ùgastrointestinal- ingestion of 
poorly cooked meat from infected
animals
Ùinhalation of dust that contains
spores- woolsorter's disease

Cutaneous Anthrax
ÙEtiology & pathogenesis
uintroduced via skin or mucus 
membrane through cut or abrasion
uspores germinate & multiply

ÙManifestations- skin lesion 
udevelops 12-36 H after infection
uresembles bug or spider bite
ublack eschar develops

Cutaneous Anthrax

Cutaneous Anthrax
ÙManifestations
uProximal lymphedema develops
uInfection disseminates

ƒsepticemia
ƒmeningitis
uFrequently fatal, if untreated

Gastrointestinal Anthrax
ÙManifestations- inflammation of
GI tract
unausea
uhematemesis
ufever
uacute abdomen- abdominal pain
usevere diarrhea
usepsis

ÙHigh mortality rate
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Inhalational (Pulmonary) Anthrax
ÙEtiology- inhalation of spores
uspecial processing for deposition
u1-5 micron
utoo large- upper airway deposition
utoo small- exhaled

Inhalational (Pulmonary) Anthrax
ÙIncubation period- generally 3-5 D,
depends on germination rate
ÙManifestations- early
ufever, chills
udyspnea
ucough
uheadache
unausea & vomiting
uchest pain

Inhalational (Pulmonary) Anthrax
ÙManifestations- fulmination
ufever
udyspnea
ustridor- mediastinal enlargement
udiaphoresis

Inhalational (Pulmonary) Anthrax
ÙManifestations- fulmination
ufever
udyspnea
ustridor- mediastinal enlargement
udiaphoresis
ushock
uhemorrhagic meningitis- delirium
uchest xray- mediastinal widening
uhypoxemia

Anthrax
ÙDiagnosis
uindex of suspicion- exposure risk

ƒoccupation
ƒlocation
upathognomonic

ƒpreviously healthy adult
ƒoverwhelming flu-like signs
ƒwidened mediastinum

Anthrax
ÙDiagnosis
usputum exams are NOT useful
ustandard blood culture- growth 
in 6-24 H

ÙPathology- hemorrhagic, 
necrotizing pneumonic lesion
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Anthrax
ÙManagement
uAntibiotics - susceptible to:

ƒciproflaxin
ƒdoxycycline
ƒpenicillin
ƒamoxacillin
ƒchloramphenicol
ƒrifampin
uNOT susceptible to cephalosporins

Anthrax
ÙManagement
usupplemental oxygen
umechanical ventilation
uvasopressors for shock
uother supportive measures

Anthrax
ÙPrevention
udirect, person-to-person spread
is unlikely
uuniversal precautions for patient
care- no special barriers
uantibiotics for suspected 
exposure (60 D)

Anthrax
ÙPrevention- vaccination
uhuman live attenuated
vaccine

ƒthree injections, two weeks apart
ƒthree injections at 6, 12, 18 mo.

Anthrax
ÙPrevention- vaccination
uadverse reactions

ƒsoreness, edema at injection site
ƒfever, nausea headaches (5-35%)
ƒserious events 1:50,000 doses

Anthrax
ÙDecontamination
ubleach
uSandia foam- new, safe
uformaldehyde
unanoemulsion
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Anthrax
ÙWhy anthrax?  
ÙIt is tough
usunshine kills spores
uheat does not kill
uexplosion does not kill ==> can
be dispersed by explosive shells

SMALLPOX

History
Ù10,000 BC- believed to have appeared 

in Africa 
Ù1350 BC- first recorded epidemic in 

Egypt
Ù180 AD- major epidemic coincides with 

fall of Roman empire
Ù1500-1800 AD- introduction of 

smallpox to New World decimates 
native population

History
Ù1763- biological warfare by placing 

smallpox scabs in blankets given to 
Native Americans
Ù1600- Chinese introduced variolation, an 

early vaccination
Ù1796- Jenner uses cowpox extract to 

vaccinate against smallpox

History
Ù1967- World Health Organization
campaign to eradicate smallpox
Ù1972- routine vaccination ceased
Ù1980- WHO recommends cessation of 

vaccination 
Ù1980 Soviet government initiates 

program to produce large quantities of 
smallpox

WHO Poster- 1980
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Etiology
ÙCausative organism- variola virus
uDNA virus
uvery infectious
urelated to:

ƒcowpox
ƒmonkeypox
ƒvaccinia virus
uvariola major- more virulent form
uvariola minor- less virulent

Pathogenesis
ÙTransmission mode- person-to- person 

via droplet nuclei
ÙVirus implants on oropharyngeal or 

respiratory mucosa
ÙOnly few varions are required to produce 

disease
ÙViruses migrate and multiply in regional 

lymph nodes, spleen & bone marrow
ÙIncubation- about 12 D

Manifestations- Variola Major
ÙFever
ÙMalaise
ÙHeadache, backache
ÙMaculopapular rash
uoropharyngeal mucosa
uface
uforearms
utrunk
ulegs

Manifestations- Variola Major
ÙSmallpox rash

Manifestations- Variola Major
ÙSmallpox rash

Manifestations- Variola Major
ÙRash becomes pustular
ÙLarge amount of virus in saliva- most 

infectious phase
ÙScabs develop
ÙToxemia
ÙEncephalitis
ÙMortality (30%) - 5th or 6th day after 

onset of rash
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Variola- Alternate Forms
ÙMalignant
uabrupt onset
ufrequently fatal

ÙHemorrhagic
urash hemorrhages
ufrequently fatal

Variola- Alternate Forms
ÙVariola minor
ufewer constitutional symptoms
usparser rash

ÙPartially immune victims- similar to 
variola minor

Diagnosis
ÙOne suspected case ==> international 

health emergency
ÙCharacteristic rash
ucentrifugal distribution
usame stage of development at each 

location
upalmar and plantar location
uconfirmed by laboratory analysis

Diagnosis
ÙManagement
ustrict isolation
usupportive care
uantibiotics for secondary bacterial 

infection
uantiviral agents

ƒcurrently, none are approved
ƒagents for HIV have potential

Prevention
ÙPost-exposure control
uall face-to-face contacts with victim

ƒvaccinated
ƒsurveillance for fever, rash
uhome care recommended for victims
uvaccination of healthcare workers, 

police, transit workers, etc.

Hospital Infection Control
ÙSmallpox spreads easily by 

droplets
ÙRooms- negative pressure with 

HEPA
ÙVaccination of employees, patients
ÙLaundry and waste- biohazards
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BOTULISM

History
ÙFirst identified as poison from 

sausage (botulus = sausage)
Ù1735 - first case described
Ù1897- botulism toxin identified
Ù1930s- Japanese used as weapon
Ù1991- Iraq admits to producing 19,000 

L of botulism toxin

Etiology
ÙCausative organism- clostridium 

botulinum bacterium
uwidespread, soilborne
uobligate anaerobe
uspore-forming
uproduces botulinum neurotoxin-

ƒcolorless
ƒodorless, tasteless
ƒinactivated by heat

Forms
Ùfood-borne- ingestion of toxin in 

foods that have not been canned 
or preserved properly.

Forms
ÙWound botulism, systemic spread of 

toxin produced by organisms 
inhabiting wounds, associated with: 
utrauma
usurgery
usubcutaneous heroin injection
usinusitis from intranasal cocaine 

abuse. 

Forms
ÙInfant botulism
uintestinal colonization of organisms 

in infants younger than 1 year. 
uassociated with ingestion of honey 

by infants
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Modes of toxin transmission 
Ùfood- almost all types
Ùaerosol- bioterrorism
Ùwater supply- unlikely because water 

treatment deactivates toxin

Manifestations
ÙIncubation- 2 H to 8 D after exposure, 

ingestion
ÙDiplopia
ÙBlurred vision
ÙDysphonia
ÙDysphagia
ÙDysarthria
ÙLoss of gag reflex

Manifestations
ÙParalysis 
uloss of head control
ugeneralized weakness
udiaphragm & accessory ventilatory 

muscles
urecovery in weeks to months

Manifestations
ÙPathognomonic 
usymmetric, descending 

paralysis
uafebrile patient
unormal sensorium

Diagnosis
ÙDifferential diagnosis- rule out:
uGuillain-Barre syndrome
uMyasthenia gravis
uPoliomyelitis

ÙLaboratory tests- available only at 
CDC
ublood
ugastric aspirates
ustool

Management
ÙBotulism is NOT an infection
ÙEvaluate airway & breathing: 
uLoss of gag reflex ==> intubation
uLoss of ventilatory muscles ==> 

ventilation
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Management
ÙBotulism antitoxin- STAT
uminimizes severity
udoes not reverse existing paralysis

Prevention
ÙBotulism toxoid- immunization
ÙBotulism antitoxin
upost-exposure prevention
uscarce

Prevention
ÙDecontamination- usual procedures
ÙInfection control
uno isolation necessary
uuniversal precautions PLAGUE

History
ÙNaturally occurring plague- ancient
Ù425 BC- first recorded epidemic 
in Athens
Ù540 AD- first recorded pandemic
Ù1340 AD- pandemic from China to 
Europe, killing 1/3 of Europeans
Ù1400s AD- used as biological 
weapon by Tatars
Ù1665 AD- great plague of London

History
Ù1894- causative organism identified
by Yersin, 'yersinia pestis'
Ùpresent day
unatural epidemics recur
uorganism present in rodents, 
worldwide, including Western US

ÙWWII- used by Japan as biological
weapon
ÙSoviet Union developed large
quantities of weapon-grade plague
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Etiology
Ùcausative organism
uyersinia pestis
ugram -negative bacillus

Etiology
Ùcausative organism- yersinia pestis
Ùinsect vector- x. cheopis flea
Ùanimal reservoir- rodents
urats
umice
uprairie dogs
uground squirrels

Forms
Ùbubonic- buboes are infected
lymph glands
Ùpneumonic- pulmonary infection
Ùsepticemic- disseminated to blood

Transmission Modes
Ùbites of infected fleas- bubonic
form
Ùaerosol
upneumonic
ubiological weapon

Manifestations- Bubonic
ÙIncubation- bubonic 2-10 D
ÙMalaise
ÙHigh fever
ÙLymph glands
uswollen & tender
umay progress to buboes

ÙLeukocytosis
ÙMortality 50%, if untreated

Manifestations- Bubonic
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Manifestations- Pneumonic
ÙIncubation 2-3 D
ÙMalaise
ÙHigh fever, chills
ÙHeadache
ÙHemoptysis
ÙLeukocytemia

Manifestations- Pneumonic
ÙRapidly progressive 

bronchopneumonia
ÙDyspnea
ÙStridor
ÙHypoxemia
ÙMortality- 100% if untreated

Diagnosis
ÙIndex of suspicion- sudden outbreak 

of severe pneumonia & sepsis
ÙGram stain- sputum or blood, gram 

negative bipolar rod

Management
ÙAntibiotics- initiate STAT
ustreptomycin- drug of choice
ugentamycin
udoxycycline
utetracycline
uchloramphenicol
utrimethoprim-sulfamethoxazole
uNOT cephalosporins

Management
ÙSupportive measures
uoxygen
umechanical ventilation

Prevention
ÙPost-exposure antibiotics-
seven days post-exposure
utetracycline
udoxycycline
uTMP-SMT
uchloramphenicol
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Prevention
ÙIsolation
urespiratory isolation of patient 
for first 48 hours
uclose contacts who refuse
chemoprophylaxis 

ÙVaccine- limited availability
ÙDecontamination- usual measures

Additional Bioterrorist Threats
ÙTularemia- extremely infectious
bacterium
ÙEbola- rapidly fatal virus
ÙAflatoxin- carcinogen
ÙClostridium perfringens- gangrene
ÙRicin- slow poison

Summary and Review
ÙAnthrax
uantracis bacillus
ucutaneous, gastrointestinal, 

pulmonary
upulmonary manifestations:
umanagement
uprevention- immunization, 

chemoprophylaxis
uuniversal precautions

Summary and Review
ÙSmallpox
uvariola major
ucommunication- droplet nuclei
uprimary manifestation-

centrifugally 
distributed rash
umanagement

ƒsupportive
ƒisolation
ƒhome care

Summary and Review
ÙSmallpox
uprevention- vaccination
uprecautions

ƒstrict isolation
ƒbiohazardous waste

Summary and Review
ÙBotulism
uclostridium botulinum - produces 

neurotoxin
usources
umanifestation- descending 

paralysis
umanagement

ƒmay require intubation, ventilation
ƒantitoxin
uprevention- immunization 

(botulinum toxoid)
uuniversal precautions
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Summary and Review
ÙPlague
uyersinia pestis- gram negative rod
uinsect vector (flea)
uinfected rodents, people
utypes
umanifestations - buboes, 

pneumonia
umanagement- antiobotics, etc
uprevention
uprecautions
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