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Objectives

Review disease transmission 
principles

Review standard precautions

Category A agents and standard 
precautions



4

Disease 
Transmission
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Five Factors

Pathogen
Sufficient virulence
Dose of pathogen
Portal of entry
Susceptibility of host
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Chain of Infection

Pathogen

Susceptible host Reservoir

Portal of exitPortal of entry
Mode of 

transmission
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Pathogen

Bacteria
Viruses
Fungi

Protozoa
Helminths
Prions



8

Virulence/Dose

Virulence
Strength of pathogen

Dose
Number of pathogens 
encountered
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Portal of Entry/
Susceptible Host

Portal of entry
How organisms enter the 
body

Susceptible host
Can the person get the 
disease?
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Transmission 
Routes

Contact
Droplet
Airborne
Common vehicle
Vectorborne



11

Transmission 
Routes Cont:1

Contact 
Direct
Indirect

Droplet
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Transmission 
Routes Cont:2

Airborne
Common vehicle

Active or direct
Passive or indirect

Vectorborne
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Standard 
Precautions
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Standard 
Precautions

Apply to:
Blood
All body fluids, secretions, and 
excretions (except sweat)
Non-intact skin
Mucous membranes
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Transmission-Based 
Precautions
Airborne

Droplet

Contact
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Personal Protective 
Equipment
Gloves

Eye and mouth protection

Gowns/long sleeve shirts
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Personal Protective 
Equipment (2)
Use protective masks of airways 
available for CPR.

Cover breaks in skin.

Use flashlight, and long-handled 
mirror to search hidden areas.
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If direct skin contact with blood 
or body fluids does occur wash 
with hot soapy water as soon as 
possible.

Intact skin is a good barrier.

Personal Protective 
Equipment (3)
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Category “A” Agents



20

Important 
Bioterrorist Agents
Category “A” agents

Easily disseminated or transmitted 
person-to-person
High mortality; Potential for major 
public health impact
Public panic and social disruption
Requires special action for public 
health preparedness
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Category A Agents
Anthrax
Botulism
Plague
Smallpox
Tularemia
Viral hemorrhagic fever
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Anthrax

Public Health and 
Clinical Features
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Introduction
Due to spore-forming bacterium 
Bacillus anthracis
Spore found in soil
Ability to lie dormant as a spore 
and to be modified and 
disseminated key to its success as 
a bioterrorist agent
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Public Health 
Features
Most commonly occurs in hoofed 
mammals
Humans have occasionally been 
infected

Occupational hazard 
Intentional release
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Public Health 
Features

Transmission 
Cutaneous - Skin contact with 
spores
Inhalational - Inhalation of spores
Gastrointestinal - Ingestion of 
spores
NOT transmitted person to person
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Clinical Features
Cutaneous Anthrax
Spore enters abrasion, cut, or 
scratched into skin
Signs/symptoms develop within 
1-7 days

No prolonged latency period
Lesion goes through stages:

Papule - ulcer - vesicle - black 
eschar
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Clinical Features
Inhalational Anthrax

Results from inhalation of  spores
Signs/symptoms typically develop 
within 1-7 days
Two clinical stages:

1st - flu-like syndrome
2nd - breathing difficulties, shock, 
meningitis (50%)
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Outcomes
Cutaneous

20% mortality 
if left 
untreated
Treatment 
reduces 
mortality to 
1%

Inhalational
Most cases fatal 
if left untreated
Early treatment 
with standard 
antibiotics 
greatly reduce 
mortality 
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Precautions

Standard precautions
Use of PPE when in contact with 
any open wound

Gloves
Gowns

Not known to spread person to 
person
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Anthrax - Summary
Due to spore-forming bacteria
Three predominant clinical forms
History of exposure and/or clinical 
clues useful in recognition 

Inhalational - widened mediastinum
Cutaneous - painless swelling, black 
eschar, ring of vesicles

Standard precautions
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Botulism

Public Health and 
Clinical Features
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Introduction
Due to nerve toxin produced by the 
bacterium Clostridium botulinum.
One of the most lethal toxins known.  
Micro-quantities can be fatal.
Three forms occur naturally

Foodborne
Wound
Infant

Inhalational botulism potential bioweapon
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Public Health 
Features

Transmission - intentional use
Aerosolization of weaponized
toxin

Person to person transmission 
does not occur
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Clinical Features
Signs and symptoms develop 
within 24-72 hours
Symptoms:

Initially, bulbar muscle paralysis 
(double vision, blurred vision, 
drooping eyelids, slurred speech, 
difficulty swallowing, dry mouth)
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Clinical Features
Symptoms:

Progression to paralysis, respiratory 
failure, and death
Symptoms due to affect of the 
nerve toxin, which results in 
inability of muscles to work 
No fever
Normal mental status
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Clinical Features
Onset and severity of disease 
depend on the rate and amount 
of toxin absorbed
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Precautions

Standard precautions

Decontamination with soapy 
water, sunlight (1-3 hours), 
chlorine, or heat (100C for 
several minutes)
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Botulism - Summary

Due to nerve toxin produced by 
the bacterium Clostridium
botulinum.
Micro-quantities can be lethal
Three forms occur naturally
Standard precautions
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Plague

Public Health and 
Clinical Features
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Introduction
Due to infection with the 
bacterium Yersinia pestis
Several forms:

Bubonic
Primary septicemia/secondary 
pneumonic
Primary pneumonic
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Public Health 
Features

Most natural cases in U.S. occur 
in southwest

Pneumonic plague can be 
transmitted person to person via 
respiratory droplets
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Clinical Features

Pneumonic plague:
Incubation period - 2-4 days
Fever, cough, difficulty breathing, 
and hemoptysis (bloody sputum)
Gastrointestinal symptoms 
Pneumonia may progress rapidly if 
untreated
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Treatment/PEP
(post exposure prophylaxis)

Several antibiotics effective for 
treatment and PEP

PEP indicated for certain groups

Vaccine no longer available
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Precautions

Standard precautions
Pneumonic

Droplet Precautions with surgical 
mask

Decontamination with soap and 
water



46

Plague - Summary

Due to bacterium Yersinia pestis

Pneumonic plague transmitted 
person-person

Standard and droplet precautions
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Smallpox

Public Health and 
Clinical Features
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Introduction
Due to infection with the variola virus
Smallpox infection eliminated from 
the world in 1977 through mass 
vaccination effort
Smallpox case would constitute a 
major PH emergency.
Smallpox stocks remain

U.S. and Russia
Rogue nation?
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Public Health 
Features

Smallpox virus is spread person to 
person by infectious saliva droplets

People are most infectious from onset 
of rash through first 7-10 days 
Risk of transmission continues until all 
scabs have fallen off

Contaminated clothing and linen 
could also spread the virus
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Clinical Features

Signs and symptoms typically 
develop within 7-17 days 
(average - 12 days) 
Acute onset of high fever, 
fatigue, head and back aches
Two days later - rash appears
One-third cases fatal
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Clinical Features -
Rash

Flat red lesions (macules, 
papules) progress to pus-filled 
ones (vesicles)
Lesions begin to crust early in the 
second week
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Outcome

Other organs seldom involved
Secondary bacterial infections not 
common
Death due to toxemia from 
immune complexes and viral 
antigens
Mortality - 30%
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Precautions
Standard, contact and airborne 
precautions

N 95 or better mask, goggles, gloves and 
gown
If hospitalized negative pressure room

Vaccinated personnel
Contact precautions, surgical mask
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Smallpox - Summary
Due to infection with variola virus
Spread via respiratory droplets
Rash is characteristic
Standard, contact and airborne 
precautions
Vaccine available 
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Tularemia

Public Health and 
Clinical Features
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Introduction
Due to infection with the bacterium 
Francisella tularensis
Five forms of the disease recognized:

Glandular
Oropharyngeal 
Pleuropulmonary
Typhoidal 
Ulceroglandular
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Public Health 
Features

Transmission can occur naturally 
via a variety of mechanisms:

Tick bites
Exposure to infected animals
Ingestion of contaminated food or 
water
Inhalation of infectious aerosols
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Clinical Features

Typhoidial tularemia
occurs after inhalation
Acute onset of febrile illness, with 
weight loss
Pneumonia 80% of cases
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Precautions

Standard precautions

No known human - human 
transmission
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Tulerima - Summary

Due to bacterium Francisella 
tularensis
5 types typhodial most likely with 
due to inhalation from bio 
weapon
Standard precautions
No human to human spread
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Viral 
Hemorrhagic 
Fever

Public Health and 
Clinical Features
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Viral Hemorrhagic 
Fever

A diverse group of illnesses that are 
caused by 4 viral families.

Diseases include Arenaviridae, 
Bunyabiridae, Hantavirus, Nairovirus, 
Phlebovirus, Filoviridae (ebola virus), 
Flaviviridae (dengue and yellow 
fever)
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Public health issues
Specific disease from specific geographical 
regions (eg. Venezuelan hemorrahgic and 
Yellow fevers)
VHF spread through many different ways 
including aerosol droplets.
Mosquitoes and aerosolized rodent excreta 
possible vectors.
Potential bio-weapon though no 
documented incidences
Patient isolation and respiratory disease 
protections must be considered. 
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Clinical issues
Symptoms include flushing of the 
face and chest, petechiae, 
bleeding, edema, hypotension, 
shock.  Malaise, myalgia, 
headache, vomiting, renal failure 
and diarrhea.
Other symptoms specific to virus
Lab confirmation best method of 
diagnosis
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Protection
Contact and droplet precautions for patients 
with lassa fever, CCHF or filovirus infection.
Increase to airborne isolation with negative 
pressure room with VHF patients who have 
prominent cough, diarrhea, hemorrhaging, or 
other serious symptoms
PPE, filtered respirators, battery powered air 
purifying respirator, or positive pressure 
supplied air respirator, eye protection.
Decontamination with hypochlorite or phenolic 
disinfectants.
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Summary
VHF a diverse group of viruses
Different viruses found in 
different parts of the world
Antiviral treatment is possible for 
some VHF
Contact and droplet precautions 
increased to airborne with 
negative pressure room in some 
cases.
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Conclusion
Reviewed

Disease transmission

Standard Precautions

Category “A” agents Anthrax, 
botulism, plague, small pox, 
tularemia, VHF
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