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About This Course  
 

 

 

“Preparing for and Responding to Bioterrorism: Information for Primary Care 

Clinicians” provides primary care clinicians with a basic understanding of bioter-

rorism preparedness and response, how the clinician fits into the overall process, 

and the clinical presentation and management of diseases produced by agents 

most likely to be used in a biological attack. The course was designed by the 

Northwest Center for Public Health Practice in Seattle, Washington, and Public 

Health – Seattle & King County.  

The course incorporates information from a variety of sources, including the 

Centers for Disease Control and Prevention, the United States Army Medical 

Research Institute in Infectious Disease (USAMRIID), the Working Group on 

Civilian Biodefense, Public Health – Seattle & King County, and the Washington 

State Department of Health, among others (a complete list of references is given 

at the end of the manual). The course is not copyrighted and may created be used 

freely for the education of primary care clinicians.  

Course materials will be updated on an as-needed basis with new information 

(e.g., research study results, consensus statements) as it becomes available. For 

the most current version of the curriculum, please refer to: 

http://nwcphp.org/bttrain/. 
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How to Use This Manual  
 

This manual provides the instructor with additional useful information related to 

the accompanying MS PowerPoint slides. The manual and slides are divided 

into four major sections: Introduction to Bioterrorism, Bioterrorism Preparedness 

and Response, Diseases of Bioterrorist Potential, and Psychological Aftermath of 

Crisis. Learning objectives precede each section, and a list of resources is given 

at the end of each section. Four slide sets comprise the section on the diseases of 

bioterrorist potential: Anthrax, Smallpox, Plague and Botulism, and Tularemia 

and Viral Hemorrhagic Fevers. Each disease slide set contains the same introduc-

tory material on the critical agents at the beginning, and the same list of resources 

at the end. Instructors who want to skip this introductory material can use the 

navigation pages provided in the Plague and Botulism and Tularemia and Viral 

Hemorrhagic Fever modules (click the section to which you want to go), or the 

custom show option in the Anthrax and Smallpox modules (go to “Custom 

Shows” under the “Slide Show” option on the MS PowerPoint toolbar; select 

“Anthrax/Smallpox, skip intro”).  

Links to Web sites of interest are included in the lower right-hand corner of some 

slides and can be accessed by clicking the link while in the “Slide Show” view. 

Blocks of material in the manual are summarized in the “Key Point” sections to 

assist the instructor in deciding what material to include in a particular presenta-

tion. A Summary of Key Points is indicated in bold, at the beginning of each sec-

tion.  

The slide set can be presented in its entirety, in subsections, or as an overview, 

depending on the level of detail included. The entire course was intended to be 

presented in a six- to seven-hour block of time or divided into one- to three-hour 

blocks according to instructor/audience preference. For instructors who want to 

present a less detailed, “overview” course, suggestions for more abbreviated 

presentations are incorporated into the modules. These latter options are built into 

the slide set and can be accessed by going to “Custom Shows” (under the “Slide 

Show” option on the MS PowerPoint task bar).  
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Diseases of Bioterrorist Potential  
 

 

 

The photo shows, 
from left to right, 
gram stains of Bacil-
lus anthracis (an-
thrax), Yersinia pes-
tis (plague), and 
Francisella tularen-
sis (tularemia). The 
source for the first 
two photos is CDC, 
and for the gram 
stain of F. tularensis, 
the Armed Forces 
Institute of Pathology 
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Learning Objectives (Slide 4)  
 

 
 

The learning objectives for this session are:  
1. Be familiar with the agents most likely to be used in a biological 

weapons attack and the most likely mode of dissemination 

2. Know the clinical presentation(s) of the Category A agents and  

features that may distinguish them from more common diseases 

3. Be familiar with diagnosis, treatment recommendations, infection  

control, and preventive therapy for management of infection with or 

exposure to Category A agents  
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Section 1: Biological Agents of Highest Concern 
(Slides 5-9) 

 

CDC has designated critical agents with  

potential for use as biological weapons and 

grouped them according to level of concern 

(Rotz et al., Emerging Infect Dis 2002; 

8(2):225-230). Several factors determine the 

classification of these agents, including previ-

ous use or development as a biological 

weapon, ease of dissemination, ability to 

cause significant mortality or morbidity, and 

infectious nature.  

Category A agents, designated as agents of 

highest concern, will be the focus of this ses-

sion; they are listed in slide 6. Category A 

agents include variola major (smallpox), ba-

cillus anthracis (anthrax), yersinia pestis 

(plague), francisella tularensis (tularemia), 

clostridium botulinum toxin (botulism), and 

the filoviruses and arenaviruses (hemorrhagic 

fever viruses).  

 

Category B agents are of the next highest 

level of concern and are listed in slides 7 and 

8. These agents are moderately easy to dis-

seminate and produce lower mortality and 

moderate morbidity.  

 

 

A 
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A subset of the Category B agents includes 

food- and water-borne agents. These agents 

more commonly produce disease outbreaks 

from a non-deliberate source and may also be 

employed in a biological attack.  

 

 

 

 

The final category of agents – Category C – 

includes emerging pathogens with potential 

for mass dissemination based on availability, 

ease of production and dissemination, and 

potential for high morbidity and mortality. 

They are listed in slide 9.  

 

The Laboratory Response Network  
CDC has established a multi-level Laboratory 
Response Network (LRN) for bioterrorism. Labs 
are identified by increasing levels of proficiency to 
respond to bioterrorism, from Level A to Level D; 
these categories take into consideration the bio-
safety level capacity of the labs, as well as other 
resource and capacity issues.  

Level A – Most clinical labs are Level A and include 
public health and hospital labs with a certified  
biological safety cabinet as a minimum. 

Level B – State and local public health labs with 
BSL-2 facilities that incorporate BSL-3 practices 

Level C – BSL-3 facilities with the capability to per-
form nucleic acid amplification, molecular typing, 
toxicity testing (Washington Public Health Laborato-
ries, for example)  

Level D – Possess BSL-3 and BSL-4 biocontain-
ment facilities and include CDC and USAMRIID 
labs. Level B/C labs can register for the LRN and 
then have password-protected access to informa-
tion over the Web. 
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Smallpox (slides 10-64) 
 

Summary of Key Points: 
(Listed in slides 63-64)  
1. The clinical diagnosis of smallpox is a public health emergency; the 

local or state health department and hospital infection control should 

be notified immediately for suspected cases, including cases that 

meet criteria of CDC smallpox case definition. 

2. Smallpox is transmitted person to person; standard contact and air-

borne precautions should be initiated in all suspected cases until 

smallpox is ruled out.  

3. Vaccine-induced immunity wanes with time; therefore most people to-

day are considered susceptible to infection.  

4. CDC criteria for determining the risk of smallpox can help differentiate 

smallpox from varicella and other rash illnesses. 
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 Overview (Slides 10-12) 

 

Smallpox is caused by variola virus, a mem-

ber of the Orthopoxvirus family. There are 

two strains: variola minor and variola major. 

Variola major had an average mortality rate 

of 30%; variola minor produced a much 

milder form of smallpox in unvaccinated in-

dividuals (fatality rate 1% or less). In the con-

text of biological weapons attack, we are 

concerned only with variola major, and all 

discussion of smallpox in this course refers to 

variola major.  

Variola major is thought to be much less ac-

cessible to potential terrorists than the other 

agents discussed in this course: All known 

stocks are located either at CDC in Atlanta, 

Georgia, or at the Institute for Viral Prepara-

tions in Moscow; the extent of clandestine 

stockpiles elsewhere is unknown.  

Smallpox is of concern, however, because of 

its high mortality (averages 30%, but is sig-

nificantly higher in unimmunized older 

adults, infants, and persons with underlying 

immune system compromise), person-person 

transmission, lack of effective treatment, and 

lack of immunity among the general popula-

tion.  
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Key Points, Slides 13-29 
1. Smallpox is transmitted primarily via respiratory droplets, similar to 

varicella.  

2.  Airborne transmission is uncommon but possible, particularly in se-

vere cases and cases with cough.  

3. Smallpox is characterized by a febrile prodrome, followed by a rash 

with firm, deep-seated vesicles or pustules in the same stage of de-

velopment on any given area of the body. 

4. Smallpox patients are considered infectious from the onset of rash, 

until all scabs have separated. 

  

Pathogenesis and Transmission (Slides 13-17) 

The primary mode of transmission of 

variola is through respiratory droplets. 

Aerosol transmission occurs but is un-

common. Contact with virus-

contaminated clothing or bed linens is the 

least frequent route of transmission. An 

initial asymptomatic viremia is followed 

by viral multiplication in the spleen, bone 

marrow, lymph nodes, and lung. Symp-

toms follow the development of a secon-

dary viremia on approximately day eight 

of infection.  

The toxemia of smallpox is not well un-

derstood, but is probably secondary to cir-

culating immune complexes and viral an-

tigens. With the onset of fever and toxe-

mia, virus localizes in the small blood 

vessels of the dermis and respiratory and 

pharyngeal mucosa.  
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The onset of communicability coincides with 

the development of lesions on the oral and 

pharyngeal mucosa, which rupture, releasing 

large quantities of virus, and precedes the 

onset of the characteristic rash by a day. Thus 

transmission is possible when the skin lesions 

are in an early, difficult to recognize stage. 

Examining the oral mucosa and throat is im-

portant in the evaluation of persons suspected 

of having early-stage smallpox 

Despite the low infectious dose, the virus his-

torically spread relatively slowly through the 

population: By the time patients were infec-

tious (i.e., when the rash appeared), they were 

sick enough to remain confined to bed, thus 

limiting the number of contacts outside the 

home.  

Viable virus was noted to be present in scabs, 

but scabs were not very infectious, probably 

because the tight fibrin matrix of the scab 

impeded virus transmission.  
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Clinical Features (Slides 18-25) 

Symptomatic smallpox begins suddenly 

with a febrile prodrome one to four days 

before the onset of the rash and may in-

clude headache, backache, malaise, vomit-

ing, and delirium.. The rash is character-

ized by firm, deep-seated vesicles or pus-

tules in the same stage of evolution on any 

given area of the body. The rash begins on 

the face, hands, and forearms and spreads 

to the lower extremities and trunk over 

several days. The progression of smallpox 

lesions from macules to papules to vesicles 

to pustules to scabs occurs relatively 

slowly, each stage lasting approximately 

one or two days. The lesions of chickenpox 

typically evolve from macules to papules to 

crusts in <24 hours. In addition, fever oc-

curs with the onset of rash in chickenpox, 

lesions are more superficial, and are not 

deep-seated.  

 
Slide 19 is a graphical representation of the 
clinical course of smallpox. The incubation 
period is indicated in pink, the prodromal 
febrile stage in crimson, the rash in lavender, 
and fever throughout the course of disease 
by the line graph. The colored boxes below 
the line graph indicate the progression of le-
sions: macules –> papules –> vesicles –> 
pustules –> scabs.  
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Slides 20-22 illustrate the clinical presenta-

tion of a typical “ordinary” smallpox case. 

Note the umbilicated and well demarcated 

appearance of the mature lesions, the heavy 

distribution on the face and extremities (but 

lighter on the trunk), and the presence of all 

lesions in the same stage of development on a 

given area of the body. Lesions are deeply 

imbedded in the dermis, and scarring is evi-

dent after scabs separate. Scarring is usually 

not permanent, however, except sometimes 

on the face due to destruction of sebaceous 

glands. 
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Slide 23 shows the progression of smallpox 

lesions from macules to vesicles to pustules. 

The clinical progression is continued on slides 

24 and 25. Note the presence of scabs on the 

girl’s face and the de-pigmentation that has 

occurred on the arm after scabs have sepa-

rated. 
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Clinical Types (Slides 26-29) 
Five types of smallpox have been identified, 

based on a study by the World Health Or-

ganization of 3544 patients in India.  

“Ordinary” smallpox is the typical type in 

non-immunized persons and accounts for ap-

proximately 90% of cases.  

“Modified” smallpox is a milder, rarely fatal 

illness that occurs in 25% of previously im-

munized and 2% of unimmunized persons. 

Modified smallpox cases are characterized by 

fewer, smaller, more superficial lesions, 

which evolve more rapidly.  

“Hemmorhagic” smallpox (<3% of cases) 

occurs in persons with immune compromise 

(pregnant women are also at increased risk) 

and is associated with extensive viral multi-

plication and coagulopathy, possibly secon-

dary to megakaryocyte destruction in the 

bone marrow. Patients develop cutaneous 

petechiae and bleeding from the conjunctiva 

and mucous membranes. The incubation pe-

riod is shortened, and the prodromal illness is 

severe and almost uniformly fatal within 

seven days of onset. 
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“Flat-type,” or “malignant,” smallpox is a 

usually fatal illness that occurs in a minority 

(7% in the WHO study) of cases. Lesions 

evolve more slowly and coalesce, remaining 

flat and soft, without forming pustules. Ma-

lignant smallpox is thought to be associated 

with a deficient cell-mediated immune re-

sponse.  

 “Variola sine eruptione,” or smalllpox with-

out rash, occurs in previously vaccinated 

persons and infants with maternal antibody. 

Cases are asymptomatic or have a mild feb-

rile illness with influenza-like symptoms. 

Transmission of smallpox from these cases 

has not been documented. 

Slide 29 shows a patient with malignant small-
pox. Note the flat, confluent appearance of the 
lesions. 

Hemorrhagic and malignant smallpox are dif-

ficult to recognize as smallpox and may be 

mistaken for viral hemorrhagic fever, menin-

gococcemia, acute leukemia, or other infec-

tions with disseminated intravascular coagu-

lation (DIC). In an outbreak in Yugoslavia in 

1972 (Fenner et al., Smallpox and Its Eradi-

cation, Breman & Henderson, New Engl J 

Med 2002;346(17):1300-1308), a case of 

hemorrhagic smallpox was misdiagnosed as 

a penicillin-associated drug eruption. Hem-

orrhagic and malignant smallpox cases are 

highly infectious and present the greatest 

risk for airborne transmission.  
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Potential complications of smallpox infec-

tion are listed in slide 30.  
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Major and Minor Criteria, and Risk Categories (Slides 31-36) 

Key Points  
1. CDC criteria can help to determine a patient’s likelihood (risk) for hav-

ing smallpox. 

2. High-, medium-, and low-risk categories require contact and airborne 

precautions until smallpox is ruled out.  

3. High- and medium-risk categories require notification of local public 

health.  

 

CDC has developed major and minor cri-

teria for smallpox to assist in diagnosis 

and management. The criteria are listed in 

slides 31 and 32, the associated risk cate-

gories in slide 33, and the management of 

patients in different risk categories in 

slides 34-36.  



18 Preparing for and Responding to Bioterrorism 

Last Revised December 2002 

 

 

 

 

  

 

 

Any suspicion of smallpox in a patient 

should be followed by the institution of 

contact and airborne precautions and 

notification of the health care facility’s 

infection control officer.  
The practice, hospital, or institution’s plan for 
management of smallpox cases should be imple-
mented. If the patient is deemed to be high or 
moderate risk for smallpox, the local or state 
health department should be notified immediately. 
The health department will provide instruction on 
specimen collection and transportation for testing.  

 
Whenever possible, only recently successfully 
vaccinated medical personnel or persons without 
contraindication for vaccination and with appropri-
ate barrier protection should obtain specimens. If 
the patient is deemed to be of low risk for small-
pox, the clinician should evaluate the patient for 
varicella infection and other illnesses in the differ-
ential diagnosis of smallpox. If recently vaccinated 
health care personnel are not available, only per-
sons without contraindications for smallpox vac-
cine (see below) should come in contact with po-
tential smallpox cases.  
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Key Points, Slides 37-47 
1. Smallpox can be differentiated from chickenpox (varicella) by clinical 

history and presentation.  

2. Culture of vesicular or pustular fluid in a BSL-4 laboratory provides 

confirmatory diagnosis of smallpox.  

3. Treatment of smallpox is supportive.  

 

Differential Diagnosis (Slides 37-41) 
 

The most likely condition with which small-

pox would be confused is chickenpox 

(varicella). Fortunately, smallpox and chick-

enpox have several useful features that help 

distinguish the two. These differences are 

noted in slides 37 and 38.  

In smallpox, lesions appear first on the buccal and 
pharyngeal mucosa followed by the face, fore-
arms, and hands, and then spread centrally. Le-
sions are most dense peripherally (centrifugal dis-
tribution). In chickenpox, lesions appear first, and 
are most concentrated, on the trunk. 

Smallpox lesions are firm, “shotty” (i.e., as if filled 
with bird shot) and more deeply embedded in the 
dermis. Chickenpox lesions are more superficial 
and “flimsy.” 

In chickenpox, fever and rash onset are coinci-
dent, in smallpox, fever precedes rash by several 
days 
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Slides 39 and 40 compare the appearance 

of smallpox to chickenpox. Note that le-

sions are present on the palms in small-

pox, but not chickenpox, and the much 

heavier distribution of lesions on the face 

in smallpox versus chickenpox. In addi-

tion, Slide 40 illustrates lesions in varying 

stages of evolution in the chickenpox case 

(bottom) and in the same stage of evolu-

tion in the smallpox case (top).  

Other diseases included in the differential 

diagnosis of smallpox are listed in slide 

41.  

Herpes zoster can usually be distinguished from 
smallpox by its dermatomal distribution.  Immuno-
compromised or elderly persons may develop dis-
seminated zoster that can be confused with small-
pox or varicella. In patients with a drug-induced 
rash, there is a history of exposure to medications.  
The rash of contact dermatitis is often pruritic and 
localized in a pattern suggesting external contact. 
The history may reveal contact with potential aller-
gens.  Disseminated herpes simplex occurs in im-
munocompromised hosts; the lesions are indistin-
guishable from varicella.  Impetigo presents classi-
cally as honey-colored crusted plaques with bullae, 
but may begin with vesicles.  Patients are usually 
not ill-appearing and the rash is regionally distrib-
uted.  Erythema multiforme classically presents as 
target, “bull’s eye” lesions; the major form involves 
mucous membranes and conjunctivae.  The sca-
bies or insect bite lesions are often pruritic; patients 
are afebrile. Bullous pemphigoid is a rare, relatively 
benign , pruritic, subepidermal blistering disease 
that occurs most commonly in individuals over the 
age of sixty. The rash is usually generalized, but 
the most common sites are the lower part of the 
abdomen, the groin, and the flexor surfaces of the 
arms and legs.  In adults, the lesions of molluscum 
contagiosum are most often on the lower abdomi-
nal wall, pubis, genitalia or inner thighs; lesions in 
children are usually on the face, trunk and proximal 
extremities.  The rash may disseminate in immuno-
compromised persons.  Enteroviral exanthems oc-
cur in summer and fall, and are preceded by one to 
two days of fever and mild pharyngitis.  Lesions are 
initially maculopapular, but evolve into whitish-grey 
tender, flat, often oval vesicles with a peripheral 
distribution.   
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Diagnosis (Slides 42-45) 
 

Laboratory diagnosis and specimen collection 

of smallpox are discussed in slides 42-45. 

Laboratory diagnosis must be performed in 

BSL-4 conditions (i.e., CDC). The local or 

state health department must be contacted if 

smallpox is suspected and will provide in-

structions on specimen collection and trans-

portation. This information should be re-

viewed in advance and incorporated into 

smallpox response plans at clinical facilities 

(see www.bt.cdc.gov).  

Diagnostic confirmation is via culture of  

vesicular fluid, electron microscopy, poly-

merase chain reaction (PCR), or restriction 

length fragment polymorphism (RLFP) 

analysis of viral genetic material. Light  

microscopy and gel diffusion are other useful 

diagnostic tests when electron microscopy 

and PCR are not available. Appropriate clini-

cal and public health action should com-

mence based on clinical suspicion and not 

await laboratory confirmation.  
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The recommendations for personnel in-

volved in specimen collection from: Centers 

for Disease Control and Prevention.  Small-

pox Response Plan and Guidelines (Version 

3.0). Sep 21, 2002.  

http://www.bt.cdc.gov/agent/smallpox/respo

nse-plan/index.asp 
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Medical Management and Infection Control (slides 46 -47) 

Although there is no specific treatment for 

smallpox at this time, antiviral agents, includ-

ing cidofovir, are being evaluated for poten-

tial utility. Medical management is suppor-

tive, with fluid and electrolyte replacement, 

nutritional support, and antimicrobial drug 

treatment for secondary infections of skin 

lesions or the eyes,and widespread skin in-

volvement. 

Smallpox is less transmissible than chicken-

pox, measles, and influenza. Secondary at-

tack rates among unvaccinated contacts range 

from 37-87%. Most secondary cases involve 

household contacts and health care workers. 

Communicability is greatest from the onset of 

rash through days 7-10. Patients with severe 

disease or cough are at highest risk for trans-

mission infection. In an outbreak in a hospital 

in Germany in 1970, for example, a single 

smallpox case with cough infected 19 persons 

on three floors.  

Patients should be in strict respiratory and contact isolation in a negative pressure 

room with HEPA-filtered exhaust, if possible, from the time they first enter the 

facility. All health care workers should use protective clothing including gowns, 

gloves, eye protection, and appropriate (N95) HEPA-filtered respirators regard-

less of immunization status. Persons entering the rooms of smallpox cases should 

be recently, successfully vaccinated or, if not possible, have no contraindications 

to vaccination. Current infection control recommendations from CDC should be 

reviewed to check for revisions and updates (http://www.bt.cdc.gov).  
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Key Points, Slides 48-62 
1. The smallpox vaccine has potentially serious adverse effects; there-

fore vaccination in an outbreak should be targeted according to risk of 

exposure.  

2. Control of a smallpox outbreak would involve the vaccination of poten-

tial contacts, and contacts of contacts with live vaccinia virus.  

3. Vaccinia immune globulin is effective in lessening some of the  

adverse effects following vaccination, but is in limited supply.  

 

Outbreak Management (Slides 48-53)  
The successful global eradication of smallpox 

campaign was based on an “isolation and con-

tainment” strategy that included case isola-

tion, vaccination of contacts (including health 

care workers and other persons likely to come 

in contact with smallpox cases), and vaccina-

tion of contacts of contacts (ring vaccination 

strategy). This strategy is the current basis for 

CDC’s plan to control the spread of smallpox 

in the event of a BT attack. A broader vacci-

nation campaign may be instituted by public 

health authorities if the initial number of 

smallpox cases or identified locations of 

smallpox outbreaks is considered too large to 

allow contact tracing with vaccination to be 

effective as the only vaccination strategy for 

outbreak containment, the incidence of new 

cases fails to show a decline after two or more 

generations from the initial case(s), or after 

30% of vaccine supplies have been utilized.   
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It may be necessary to use diluted preparations of vaccine for broader vaccination 

campaigns.  A recent study (Frey et al. New Engl J Med 346(17), 2002) demon-

strated that a 1:10 dilution of smallpox vaccine is capable of producing a success-

ful vaccination.   

Local and state health departments, in collaboration with health care providers 

and institutions, should develop plans for management of smallpox cases, includ-

ing isolation and quarantine. Asymptomatic contacts of cases can remain at home 

provided they monitor their temperature twice daily for 14 days beyond success-

ful vaccination, or 18 days from last contact with a confirmed case, and stay 

within 20 miles of their city of residence. They should notify the local or state 

health department if they have an oral temperature of ≥ 101°F on two successive 

readings.  (These contacts would now be considered febrile, and thus should be 

transported to a designated isolation facility.) Ideally, once a large outbreak of 

smallpox is confirmed, all confirmed and suspected cases of smallpox will be 

isolated in facilities designated for that purpose. However, prior to the confirma-

tion of a smallpox outbreak or activation of the designated facility, admission of 

confirmed or suspected smallpox patients into a hospital facility that is not desig-

nated for the sole purpose of isolating smallpox patients may be unavoidable.  

Contact and respiratory precautions should be maintained, as outlined in slide 46. 

Patient should be covered with a linen sheet and wear at least a surgical mask 

when being transported through the hospital to the isolation room (See the CDC 

Smallpox Response Plan for more details).  Smallpox isolation facilities are de-

scribed in slide 50.  
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Slide 50 describes the proposed plans for 

isolation facilities/locations in a smallpox 

outbreak, as outlined in CDC’s Smallpox 

Response Plan.  The establishment of three 

types of facilities, based on case status (i.e., 

confirmed, probable/suspected, afebrile 

contact, asymptomatic contact), will help to 

minimize transmission of smallpox from 

infected individuals to those exposed but 

not necessarily infected (I.e., individuals be-

ing monitored for the development of small-

pox).  Examples of isolation facilities in-

clude dedicated hospitals, motels and col-

lege dormitories.  Non-febrile contacts will 

be monitored for fever, and transferred to a 

Type X facility, should fever develop.  All 

individuals entering a Type X or Type C fa-

cility (including staff) will be vaccinated for 

smallpox at the time of entry. Ambulance 

personnel should be vaccinated prior to or 

within 24 hours after transporting patients to 

a Type C or X facility. A Type R facility 

may be a person’s home or other non-

medical facility. Appropriate infection con-

trol precautions should be followed, and the 

ambulance should be decontaminated before 

being used to transport non-smallpox pa-

tients.   

Please refer to the CDC Smallpox Response Plan and Guidelines 

(http://www.bt.cdc.gov/agent/smallpox/response-plan/index.asp) for more details 

on preparation of, and transportation of confirmed or suspected smallpox cases 

to, isolation and quarantine facilities 
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Vaccination within four days of exposure may prevent or lessen disease severity. Smallpox cases 

and contacts should be vaccinated as soon as possible. During outbreaks in which smallpox cases 

are cohorted in an institution, suspected cases should also be vaccinated upon admission to the 

facility in case they do not actually have smallpox. Vaccinia Immune Globulin (VIG) may be use-

ful in preventing adverse reactions in those with a contraindication to vaccine administration, 

when given within the first week following exposure, and concurrently with vaccine.  

The following groups would be priori-

tized for smallpox vaccination after 

exposure to smallpox virus or during 

an outbreak: 
Persons exposed to an intentional release of small-
pox virus 

Persons with direct (defined as closer than 6.5 feet) 
face-to-face, household, or other contact with an 
infectious smallpox case or suspected case 

Persons involved in the direct medical or public 
health evaluation, management, or transportation of 
confirmed, probable, or suspected smallpox cases 

Other persons at increased risk of contacting infec-
tious material from a smallpox case (hospital laun-
dry, medical waste handlers) 

Other groups whose unhindered function is essen-
tial to the support of response activities 

 

 

 

Vaccination of the general population is not 

recommended in the absence of confirmed 

smallpox and when the risk of attack is con-

sidered low. The Advisory Committee on Im-

munization Practices (ACIP) does however 

recommend the pre-release vaccination of se-

lect individuals to enhance the nation‘s ability 

to respond in the event of a smallpox release 

(ACIP, 2002).  
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ACIP recommended that each state develop a plan to immunize a limited number 

of teams and hospital staff who would be “first responders” pre-designated to 

investigate, care for, or evaluate the initial cases of smallpox in the event of an 

attack or outbreak. . On December 13, 2002, the federal government announced a 

National Smallpox Vaccination Plan for the U.S. in order to provide a measure of 

protection in case smallpox were to be used in a biological attack. In stage one of 

the plan, teams of acute care hospital and public health workers with specific 

skills are to be voluntarily vaccinated in order to form smallpox response teams 

to provide hospital care for the initial suspected or confirmed smallpox cases and 

to conduct public health disease control activities. The rationale for this is that 

having teams of health care and public health workers vaccinated and designated 

to perform specific roles in response to the first smallpox cases will allow a more 

effective response to a smallpox outbreak while minimizing exposure of large 

numbers of people to the vaccine. Also in stage one, the US military will begin 

using smallpox vaccine. The timing for stage one has not been announced, but 

may begin as early as January 2003. Health care workers interested in volunteer-

ing for hospital-based smallpox health care teams should contact their hospital 

administration or infection control team. 

In stage two, smallpox vaccine will be available to additional health care workers 

and other first responders such as police, fire, and other public safety responders. 

The timing for stage two has not been announced, but would be expected to fol-

low completion of stage one. The vaccine to be used in stages one and two is the 

same licensed, undiluted smallpox vaccine as was previously used in the U.S. 

when smallpox vaccination was routine, over 30 years ago. The vaccine has been 

preserved by the federal government.  Stage three of the plan will make smallpox 

vaccine available to the general public on a voluntary basis after a new version of 

the vaccine is produced and licensed (expected in 2004), or before that time un-

der study protocols. If a smallpox outbreak does occur before that time, sufficient 

amounts of vaccine are available to immunize the public. Because the risk of 

smallpox occurring is low and because the smallpox vaccine has serious side ef-

fects, including death, smallpox vaccine is not recommended or available for the 

general public at this time. 
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Smallpox Vaccine and Vaccinia Immune Globulin (Slides 54-62)  

Successful smallpox vaccination confers im-

munity in more than 95% of recipients. The 

duration of protection after smallpox immu-

nization is not precisely known but may be 5 

years for primary vaccination and 10 years or 

longer after revaccination. Considering that 

routine vaccination of the general public 

ended in 1971, and of the military, in 1990, 

most individuals are now considered suscep-

tible to smallpox.  

Smallpox vaccine consists of live vaccinia vi-

rus (not variola virus), and the neutralizing 

antibodies produced by vaccination are cross-

protective for other Orthopoxviruses.  

Smallpox vaccine is administered by repeat-

edly puncturing the skin of the recipient with a 

bifurcated needle, a technique called scarifica-

tion.  

Slide 55 illustrates the vaccination process 

The vaccine is administered by a sterile bifurcated 
needle dipped into reconstituted vaccine.  Fifteen 
jabs are given intradermally into a 0.5 cm diameter 
area of the upper deltoid; a small amount of blood 
should appear at the site within 20-25 seconds.   
Alcohol will inactivate the vaccine virus, and should 
not be used to prepare the skin prior to administra-
tion (no skin prep is required). The vaccination site 
should be covered with a sterile gauze loosely held 
down by tape. The needle should be disposed of in 
a puncture-resistant sharps container after use.  In 
the context of limited supplies in a smallpox out-
break, re-use of needles may be necessary.  In this 
case, needles should be cleaned between cases 
using moist or dry heat sterilization (See CDC’s 
Smallpox Response Plan for details).   

Persons who may be administering smallpox vaccine should undergo training on 

vaccine administration and follow-up of vaccinated persons.  
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At this time, routine vaccination is currently recommended only for laboratory 

workers with occupational exposure to vaccinia cultures, or animals contami-

nated or infected with non-highly attenuated vaccinia virus, recombinant vaccinia 

viruses derived from non-highly attenuated vaccinia strains, or other Orthopoxvi-

ruses that infect humans.  

 

A successful reaction to primary vaccination can be 
defined as “a vesicular or pustular lesion or an area 
of definite palpable induration or congestion sur-
rounding a central lesion that might be a crust or an 
ulcer” (ACIP, 2001). Revaccination is considered 
successful if “a pustular lesion is present or an area 
of definite induration or congestion surrounding a 
central lesion (i.e., scab or ulcer) is visible” 6-8 
days following vaccination (ACIP, 2001). Equivocal 
reactions require revaccination.  

 

 

 

 

Vaccine Complications (Slides 57-60) 

Complications following smallpox vaccination are most common in infants and 

primary vaccinees. Rates of serious adverse events are significantly lower with 

revaccination. Serious complications are associated with immune system com-

promise. Slides 57 and 58 list potential complications by incidence rate; these are 

also listed below by severity and are described in more detail. Incidence rates are 

from: Vaccinia (Smallpox) Vaccine: recommendations of the advisory committee 

on immunization practices (ACIP). MMWR Recommendations and Reports 2001 

June 22;50(RR-10):1-25; and Plotkin SA & Orenstein WA, eds. Vaccines (3rd 

ed), 1999: Philadelphia.  
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Less Severe Reactions  
Inadvertent inoculation (from the site of vac-

cination to other sites) accounts for half of all 

post-vaccination complications. Autoinocula-

tion usually occurs on the face, eyelid, nose, 

mouth, genitalia, or rectum. Slide 58 illus-

trates a case of inadvertent inoculation. Infec-

tion of the cornea is especially problematic. 

A variable amount of fever, malaise, and re-

gional lymphadenitis lasting one to two days 

commonly develop at the end of the first 

week after vaccination, especially in children. 

Erythematous and urticarial rashes may also 

occur approximately 10 days following vac-

cination and usually resolve within two to 

four days.  

Generalized vaccinia results from blood-

borne dissemination of vaccinia virus and 

causes a vesicular or pustular rash that may 

be limited or diffuse. The overall rate is 

241.5/million primary vaccinations. It is usu-

ally self-limited in persons with uncompro-

mised immune systems, but can be severe in 

10% of cases.  
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Severe Reactions 
Post-vaccination encephalitisis occurs at 

an overall rate of 12.3/million primary 

vaccinations between 8-15 days following 

vaccination. The rate is highest among 

children <1 year of age. Approximately 

15-25% of cases were fatal, and an addi-

tional 25% had permanent neurological 

impairment.  

Progressive vaccinia, or vaccinia necro-

susm or gangrenosa, is a severe and poten-

tially fatal complication occurring in ap-

proximately 1.5/million primary vaccina-

tions, and almost exclusively in individuals 

with cellular immunodeficiency. Progressive 

necrosis develops in the area of vaccination 

(illustrated in slide 59). Secondary progres-

sive necrotizing lesions can occur in other 

body sites, including internal organs.  

Eczema vaccinatum occurs in 38.5/million primary vaccinations (illustrated in 

slide 58) and results from dissemination of vaccinia virus in individuals with a 

history of eczema or other chronic or exfoliative skin condition. It is usually self-

limited but can be severe and occasionally fatal. Severity is independent of the 

extent of underlying disease. Cases have also occurred in unvaccinated individu-

als with a history of eczema who have had contact with recently vaccinated indi-

viduals.  

There have been fewer than 50 cases of fetal vaccinia, and these have mostly oc-

curred following primary vaccination of the mother. Fetal vaccinia usually results 

in stillbirth or death of the infant shortly after delivery.  
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Vaccine Pre-exposure Contraindications 
Contradindications for pre-exposure smallpox 

vaccine administration (i.e., prophylaxis) are 

listed in slide 61.  

At this time, persons with certain medical condi-
tions, primarily related to immune system compro-
mise, are considered to have contraindications to 
smallpox vaccine:  

Persons with diseases or conditions that cause 
immunodeficiency  

Persons with serious, life-threatening allergies to 
the antibiotics polymyxin B, streptomycin, tetracy-
cline, or neomycin 
Persons who have ever been diagnosed with  
eczema, even if the condition is mild or not pres-
ently active. 
Women who are pregnant 

Persons with other acute or chronic skin conditions, 
such as atopic dermatitis, burns, impetigo, or 
varicella zoster, (until the condition resolves).  

In the event of a known exposure to smallpox, no absolute contraindications to 

vaccination currently exist. 

When deciding to administer smallpox vaccine to persons in the absence of a 

smallpox outbreak, health officials and providers must weigh the risks and bene-

fits of vaccination against the likelihood of infection. For most persons at this 

time, the risks associated with vaccination clearly outweigh the likelihood of 

smallpox infection. In addition, the frequencies of adverse reactions described in 

the literature are from a time when there were fewer immunocompromised per-

sons in society. A higher frequency of adverse reactions may result today from 

inadvertent vaccination of immunocompromised persons or transmission of vac-

cinia virus to immunocompromised contacts of vaccinees. As information on the 

risk of smallpox changes, or with the development of safer smallpox vaccines, 

the risk-benefit equation will need to be re-assessed.  

 

 



Smallpox  35 

Last Revised December 2002 

Vaccine Immune Globulin (VIG) 
VIG can be used to treat eczema vacci-

natum, generalized vaccinia in an ex-

tremely ill patient or one with serious un-

derlying disease, inadvertent inoculation 

(except in the case of vaccinial keratitis, 

where increased scarring can occur), and 

possibly progressive vaccinia (depending 

on the immune status of the patient). VIG 

can only be obtained from CDC. A re-

combinant form of VIG may be developed 

in the future. Current supplies of VIG are 

limited (i.e., there is enough to treat about 

600 serious adverse events), however re-

cently, a contract for the production of VIG 

has been made with Cangene, and addi-

tional stores of the material are being sup-

plied. There is sufficient intramuscular 

vaccinia immune globulin (IM-VIG) stored 

at the CDC to serve approximately 600-800 

adverse events if appropriate recommenda-

tions are followed. New lots of intravenous 

(IV-VIG) are being produced that conform 

to intravenous standards. If available in suf-

ficient quantities, VIG may also be an ac-

ceptable alternative to vaccination for post-

exposure prophylaxis in persons at high-

risk of vaccine complications and who are 

exposed to smallpox. 
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Summary of Key Points 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Additional Images & Information 
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Summary: Category A Critical Agents 
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Resources  
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In Case of An Event… 
 

The next two slides highlight Web-based re-

sources valuable to clinicians during a BT 

event. Most of the links have been presented 

previously in the resources following the 

different sections of this curriculum. They 

are included here again because they contain 

answers to questions clinicians may have 

during the course of an event – updates on 

disease investigations and threats, current 

testing, treatment and prophylaxis recom-

mendations, and contact numbers for addi-

tional information and reporting. 
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