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Case Definition 
 

Confirmed Case 
Clinical illness[1] with laboratory confirmation of infection (pre- or post-mortem): 
• Isolation of Bacillus anthracis from an appropriate clinical specimen (e.g., blood, sputum, pus, 

lesion swab)[2] 
OR 
• Detection of B. anthracis in an appropriate clinical specimen by immuno-fluorescence (e.g., 

blood)[3]. 
 

Probable Case 
Suspect case with detection of B. anthracis nucleic acid (e.g., PCR) in an appropriate clinical 
specimen (e.g., blood, CSF, biopsy tissue)[3]. 

 
Suspect Case 
Clinical illness[1] in a person who is epidemiologically linked to a confirmed or suspected animal 
case or contaminated animal product.  
 

 
[1] Clinical illness: acute onset of symptoms characterized by several distinct clinical forms, including the 
following: 
Cutaneous:  Clinical illness is characterized by the appearance of small, painless, but often pruritic papules.  As the papule 
enlarges, it becomes vesicular and, within 2 days, ulcerates to form a distinctive black eschar, with surrounding edema. 
Inhalation:  Clinical illness is characterized by an upper respiratory flu-like syndrome that after a few days takes 
a fulminant course, manifested by dyspnea, cough, chills and a high-grade bacteremia. 
Intestinal:  Clinical illness is characterized by abdominal pain, fever and signs of septicaemia. 
Oropharyngeal: Clinical illness is characterized by a painless mucosal lesion in the oral cavity, with cervical 
adenopathy, edema, pharyngitis, fever, and possibly septicaemia. 
Meningeal: Clinical illness is characterized by fever, convulsions, coma or meningeal signs.  Signs of another 
form will likely be evident as this syndrome is usually secondary to the above syndromes. 
   
[2] Refer to the Provincial Laboratory for Public Health (ProvLab) Guide to Services for current specimen 
collection and submission information. 
 
[3] Refer to the National Microbiology Laboratory (NML) Guide to Services for current specimen collection and 
submission information. 
 

*Denotes potential bioterrorism agent. 
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http://www.provlab.ab.ca/guide-to-services.pdf
http://www.nml-lnm.gc.ca/guide2/index-eng.htm
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Reporting Requirements 
 
1. Physicians, Health Practitioners and others 

Physicians, health practitioners and others listed in Sections 22(1) or 22(2) of the Public Health 
Act shall notify the Medical Officer of Health (MOH) (or designate) of all confirmed, probable and 
suspect cases by the Fastest Means Possible (FMP) i.e., direct voice communication. 
 

2. Laboratories 
Section 23(a)(i) of the Public Health Act requires that all laboratories including regional 
laboratories and the ProvLab shall report all positive laboratory results by FMP to the:  
• Chief Medical Officer of Health (CMOH) (or designate),  
• MOH (or designate) and 
• Attending/ordering physician.  

 
3. Alberta Health Services and First Nations Inuit Health Branch 

• The MOH (or designate) shall notify the CMOH (or designate) of all confirmed, probable and 
suspect cases by FMP. 

• The MOH (or designate) of the zone where the case currently resides shall forward the 
preliminary Notifiable Disease Report (NDR) of all confirmed, probable and suspect cases to 
the CMOH (or designate) within seven days (one week) of notification and the final NDR 
(amendments) within two weeks of notification.   

• For out-of-zone reports, the MOH (or designate) first notified shall notify the MOH (or 
designate) of the zone where the client currently resides by FMP and immediately fax a copy 
of the positive laboratory report.  

• It is prudent for the MOH to report any case/s of anthrax, especially inhalation for which there 
is no biologically plausible exposure, immediately to local law enforcement authorities for 
investigation. 

• For out-of-province and out-of-country reports the following information should be forwarded to 
the CMOH (or designate) by FMP including: 
○ name, 
○ date of birth, 
○ out-of-province health care number, 
○ out-of-province address and phone number, 
○ attending physician (locally and out-of-province) and  
○ positive laboratory report (faxed). 

 
4. Additional Reporting Requirements 

• The Canadian Food Inspection Agency (CFIA):  Under federal legislation: Health of Animals 
Act – Reportable Diseases Regulation, available at: Health of Animals Act - Reportable 
Diseases Regulation, anthrax is a reportable disease.  Animal health issues associated with 
the source of human anthrax disease should be reported to the District Veterinarian of the 
CFIA by the MOH and to Alberta Agriculture and Rural Development by the CMOH.  Contact 
information for CFIA is available at: www.inspection.gc.ca/english/animal/heasan/offbure.shtml 

• In the case of an exposure of concern, the CMOH will notify the Alberta Security & Strategic 
Intelligence Support Team (ASSIST) Duty officer at 780-422-3787 and Alberta Health 
Emergency Preparedness on Call at ahweoc@gov.ab.ca.   

 

http://laws-lois.justice.gc.ca/PDF/SOR-91-2.pdf
http://laws-lois.justice.gc.ca/PDF/SOR-91-2.pdf
http://www.inspection.gc.ca/english/animal/heasan/offbure.shtml
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Etiology 
Bacillus anthracis, is a gram-positive, encapsulated, spore-forming, non-motile rod (bacteria).  Anthrax 
spores are ubiquitous and can survive in soil, dried or processed hides for hundreds of years.(1) 
Spores are formed within a few hours if B. anthracis are exposed to air. 
 
Clinical Presentation (2)  
Anthrax is zoonotic disease.  It is one of the oldest diseases known to man.  Anthrax is usually fatal in 
cattle, sheep, goats, and horses, while swine and dogs are more resistant to the acute disease that 
causes death.  Humans are rarely infected and antibiotic treatment is available.  Symptoms are 
determined by the route of transmission of the organism and incubation period of human anthrax.  
Anthrax presents as one of four distinct clinical syndromes in humans:  cutaneous, inhalation, 
intestinal, and oropharyngeal. 
 
Cutaneous Anthrax:  Most (>95%) naturally occurring B. anthracis infections are cutaneous and occur 
when bacterium enters a cut or abrasion on the skin (e.g., when handling B. anthracis-contaminated 
animals, animal products or other objects).  The infection begins as a pruritic papule that resembles 
an insect bite. The papule enlarges and within one to two days develops into an ulcer surrounded by 
vesicles.  The usual lesion is one to three centimetres in diameter and remains round and regular.  A 
characteristic black necrotic central eschar develops later with associated edema.  The lesion is most 
often painless and may first be noticed because of the pruritus.  Secondary vesicles are sometimes 
observed.  After one or two weeks the lesion dries, the eschar begins to loosen and shortly thereafter 
separates, revealing a permanent scar.  There may be systemic symptoms such as fever, malaise, 
headache, lymphangitis, and lymphadenopathy.  Most of the cases occur in exposed skin areas on 
the arms and hands followed by the face and neck.  The case-fatality rate of cutaneous anthrax is 5 to 
20% without antibiotic treatment and less than 1% with antibiotic treatment. 
 
Inhalation Anthrax:  Originally known as Wool Sorter’s Disease, inhalation anthrax results from 
inhalation of 8000 to 50,000 spores of B. anthracis.  This form of anthrax would be expected to be the 
most common following an intentional release of the bacteria (spores).   
 
Initial symptoms of inhalation anthrax can include a non-productive cough, sore throat, myalgia, 
fatigue, and fever, similar to symptoms of influenza-like-illness (ILI) and could include shortness of 
breath without rhinorrhea and nasal congestion. Typically an individual with ILI would not have 
shortness of breath but rhinorrhea and nasal congestion are very common.  After several days, 
symptoms can progress to severe difficulty breathing and shock.  Meningitis may develop. 
 
The most prominent feature of the first 10 bioterrorism-related cases in the US in 2001 was profound, 
often drenching sweat.  This may be followed by a brief period of improvement.  Rapid deterioration 
then occurs with high fever, dyspnea, cyanosis, and shock.  Chest x-ray often shows pleural effusion 
and mediastinal widening due to lymphadenopathy.  Hemorrhagic meningitis occurs in up to 50% of 
people.  The case fatality rate without antibiotics is 85 to 97% and with antibiotics the case-fatality rate 
is estimated to be 75% (after the 2001 bioterrorism attacks it was found that this rate was significantly 
decreased to 45% with intensive therapy).  Death can occur within hours of onset.   
 
Intestinal Anthrax: The intestinal form of anthrax may occur following the ingestion of contaminated 
meat.  Involvement of the lower intestine is characterized by acute inflammation of the intestinal tract.   
Involvement of the pharynx is characterized by lesions at the base of the tongue or tonsils, with sore 
throat, dysphagia, fever, and regional lymphadenopathy.  Lower intestine involvement is characterized 
by acute inflammation of the bowel.  Signs include nausea, loss of appetite, vomiting, and fever 
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followed by abdominal pain, vomiting blood, and bloody diarrhea.  The case-fatality rate of intestinal 
anthrax is unknown but estimated to be 25 to 60%.(3) 
 
Oropharyngeal:  In this form of anthrax, edema and tissue necrosis occur in the neck (cervical) area. 
Involvement of the pharynx is characterized by lesions at the base of the tongue or tonsils, sore 
throat, dysphagia, fever, and regional lymphadenopathy.  Inflammatory lesions resembling cutaneous 
lesions may be seen in the oral cavity involving the posterior wall, the hard palate or the tonsils.  The 
main clinical features are sore throat, dysphagia, fever, regional lymphadenopathy in the neck, and 
toxaemia.  Most persons die of toxaemia and sepsis. 
 
Complications:  Meningitis is seen in less than 5% of anthrax cases.  It may be a complication of any 
of the four forms of primary anthrax infection. 
 
Diagnosis (4)  
Of importance in a possible diagnosis of anthrax is the source of exposure to an infectious agent.  
Diagnosis is based on clinical illness coupled with laboratory confirmation.  Primary culture from 
clinical specimens is done at the PLPH.  Primary identification is based on:  non-motile, non-
haemolytic, penicillin susceptibility (although it is not a great criterion - some strains may produce a 
slowly active penicillinase), susceptibility to gamma bacteriophage, and presence of capsule using a 
Giemsa stain.  PLPH has a PCR test (Roche) that can be used to confirm B. anthracis from culture, 
but not directly on a clinical specimen.  Positive specimens are sent on to the National Microbiology 
Laboratory (NML) in Winnipeg for additional confirmation.  Public health intervention would occur 
based on the testing done at the PLPH. ELISA serology is not performed at the PLPH, but is 
forwarded to either the NML or Centers for Diseases Control in Atlanta. (Provincial Laboratory of 
Public Health, personal communication, July 2003)  
 
Epidemiology 

Reservoir (2) 
The main reservoirs of anthrax are wild and domestic animals such as cattle, sheep, goats, 
camels, antelopes, and other herbivores. Anthrax spores are highly resistant to physical and 
chemical agents and persist in the environment for many years.  The spores may remain dormant 
in certain types of soil for decades.  During this time the spores are a potential source of infection 
for grazing livestock. 
 
Transmission (2,5)  
Humans become infected by skin contact, ingestion or inhalation of spores originating from animal 
products of infected animals.  The most common method of transmission of anthrax is through 
direct contact with an infected animal or by contact with contaminated hair, wool, hides or products 
made from them such as rugs, drums, or brushes.  B. anthracis may enter the body through a pre-
existing skin lesion or may be inadvertently introduced through an injury.  The result of the source 
transmission is cutaneous anthrax.  Transmission may also occur through contact with soil 
associated with infected animals or contaminated bone meal used in gardening.  Transmission 
from person to person is very rare. 
 
Animals ingest or inhale the spores in large numbers. Between 1000 and 10,000 spores are 
required to establish an infection in animals.  Humans are rarely infected in this way.(2)  Vectors 
such as flies and vultures may mechanically spread the organism, but vectors are not believed to 
be important in human infection.  Meat from infected animals can transmit B. anthracis if the 
infected meat is eaten undercooked. 
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B. anthracis can also be transmitted by inhalation of airborne or aerosolized spores.  In nature, B. 
anthracis spores are two to six microns in diameter.  If aerosolized by industrial processing of 
contaminated products, or as a result of a bioterrorist attack particles less than five microns in 
diameter quickly fall from the atmosphere and bond to any surface.  The particles are difficult to 
re-suspend in the air.  They may remain in the environment for years.  Spores two to five microns 
in diameter behave as a gas and move through the environment without settling.  Spores of this 
size are able to pass through the pores in paper, as occurred in US mail processing facilities 
subsequent to the anthrax attacks in 2001.  Particles less than five microns in diameter, if inhaled, 
are small enough to reach the lower respiratory tract and can lead to inhalation anthrax. 
 
Incubation Period (5) 
The incubation period is determined by the route of exposure.  In general, it is thought to be within 
a few hours to seven days.  Most cases occur within two to five days of exposure. 
• Cutaneous anthrax: ranges from 12 hours to 12 days. 
• Inhalation anthrax: unknown but suspected to be one to seven days, but may be as long as 43 

days. The incubation period may be inversely related to the dose of B. anthracis, and 
antibiotics may prolong the incubation period.  

• Intestinal and oropharyngeal anthrax: suspected to be one to seven days. 
 
Period of Communicability (2,5)  
Articles and soil contaminated with spores may remain infective for decades.  Human to human 
transmission of cutaneous anthrax is extremely rare.  Individuals with inhalation anthrax are not 
contagious. 
 
Host Susceptibility 
All persons are probably susceptible, but there is some evidence of inapparent infection among 
people in frequent contact with the infectious agent.  Second attacks can occur but are extremely 
rare. 

 
Occurrence 

General (3) 

Anthrax occurs worldwide and is most common in agricultural regions with inadequate control 
programs for anthrax in animals.  These regions include South and Central America, Southern 
and Eastern Europe, Asia, Africa, the Caribbean, and the Middle East.  In these regions, 
anthrax affects domestic animals, which can directly or indirectly infect humans.  More than 
95% of cases are cutaneous anthrax.  Human infection is infrequent and sporadic in most 
industrialized countries.  New areas of infection in livestock may develop through introduction 
of animal feed containing bonemeal.  Environmental events such as floods may provoke 
epizootics.   
 
The disease remains an occupational hazard of workers who process hides, hair, wool, and 
bone and bone products as well as laboratory workers, veterinarians, and agricultural workers 
who handle infected animals.(5)  Approximately 95% of anthrax cases in developed countries 
are cutaneous and 5% are respiratory.   
 
The largest recent epidemic of human anthrax occurred from 1978 to 1980 in Zimbabwe.  
More than 9000 cases were reported including 141 deaths.  In the United States no cases of 
human anthrax were reported from 1993 to 1999.  In 2000, a single case of cutaneous anthrax 
was reported.  This was associated with an outbreak in farm animals in North Dakota.  
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Twenty-two cases reported in the US since 2000 have all been related to intentional 
exposures (bioterrorist attack); 11 cases were inhalation and 11 were cutaneous.(2)  
 
Canada (4)  
Human anthrax has not been a nationally notifiable disease in Canada since 1979, partly due 
to its rare incidence.  The last human case, a case of cutaneous anthrax, occurred in 1990 in a 
26 year old female resident of Vancouver.  Prior to that, the last human case occurred in 1961.  
A total of 23 cases were reported in Canada during the period 1931 to 1976, with the greatest 
number of cases occurring in 1936.(5)  All but one case were cutaneous anthrax and were 
associated with exposure to a herbivore.(2)  

 
Alberta (6,7)  
No cases of human anthrax have been diagnosed in the last two decades. In 2001, there were 
12 animals confirmed to have anthrax, all living on the same premises.  Anthrax occurs 
sporadically in bison associated with Wood Buffalo National Park (outbreaks in 1991 and 
2000) and in cattle in central Alberta. Anthrax within free-ranging wildlife in Alberta, exclusive 
of bison, is extremely rare and only occurs in conjunction with outbreaks in bison or cattle.  

 
Key Investigation 

Single case 
• Investigate the possible source of exposure taking into consideration the incubation period, 

reservoir, and mode of transmission.  Assessment may include: 
○ recent history of travel, 
○ occupation, and 
○ contact with animal sources. 

• Identify contacts.  Contacts include all individuals who may have had contact with the same 
source of infection.   

• Determine the nature of the exposure. 
 

Control 
Management of a Case  
• One case is deemed a public health emergency. 
• Persons who may have been exposed to anthrax are not contagious, so quarantine is not 

appropriate. 
• Persons with draining lesions should be cared for using routine practices. 
• Dressings with drainage from the lesions should be incinerated, autoclaved, or otherwise 

disposed of as biohazard waste. 
 
Treatment of a Case 
• Persons who may have been exposed should be advised to await laboratory results and need 

not be placed on chemoprophylaxis.  If they become ill prior to lab results they should 
immediately contact their physician or public health for further direction. 

• A vast majority of naturally occurring anthrax strains are sensitive in vitro to penicillin.  
Resistant strains exist naturally, therefore, in the absence of antibiotic sensitivity testing, 
treatment with other antibiotics such as ciprofloxacin or doxycycline might be considered. 

• Cutaneous anthrax 
○ Penicillin G (IV) is the drug of choice.  
○ Erythromycin, ciprofloxacin, tetracycline or chloramphenicol may be used in the case of 

penicillin allergies.  
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○ Skin lesions will become culture-negative in a few hours; however, therapy should be 
continued for seven to 10 days.   

○ Antibiotic treatment alleviates systemic symptoms but it does not prevent the eschar from 
forming.   

○ Excision of the lesion is contraindicated.  
○ Topical treatments are not effective. 

• Inhalation, intestinal, and oropharyngeal anthrax 
○ Penicillin (IV) should be administered for penicillin sensitive organisms. 
○ Intravenous ciprofloxacin or doxycycline should be administered for penicillin resistant 

organisms. 
○ Duration of treatment is not well defined. 
○ Some individuals may require surgery. 
 

Management of Contacts 
• Person to person transmission has not been documented. 
• Consultation with an infectious diseases physician is essential. 

 
Preventive Measures 
• Provide education about the modes of transmission, care of skin abrasions, and handwashing 

to members of the public visiting areas where anthrax is known to exist. 
• Educate the public regarding the importance of handwashing after touching animals in petting 

zoos, on farms, etc. 
• Control disease in animals.   

○ Immunize at-risk animals annually.   
○ Symptomatic animals can be treated with penicillin or tetracycline.   
○ Control of the disease in humans ultimately depends on control of disease in animals. 

• All persons who have accidentally handled anthrax-infected material shall immediately be 
subjected to a personal decontamination.  Arms and hands shall be thoroughly washed and 
fingernails scrubbed with liquid soap and hot water.  It is necessary that these steps be taken 
immediately after discovery of exposure, before the vegetative anthrax organisms have time to 
form spores.(8)  

• Provide education about the modes of transmission, care of skin abrasions, and personal 
cleanliness to those individuals at occupational risk e.g., laboratory workers, employees of 
plants that manufacture products from hair, wool, bones or hides likely to be contaminated, 
and animal husbandry workers. 
○ Protective clothing should be worn. 
○ There should be continuous medical supervision of employees who are at risk for handling 

contaminated articles.  
○ Prompt medical care should be provided in the event of suspicious skin lesions. 
○ Appropriate rules should be established for preventing anthrax exposure in workplaces that 

pose a risk for such exposure, such as handwashing and changing clothes after work. 
• Industries handling raw animal materials should ensure proper dust control and adequate 

ventilation in facilities. 
• Autopsy and invasive procedures 

○ Use routine practices.   
○ Instruments and areas used should be thoroughly disinfected with a sporicidal agent.   
○ Chlorine in the form of sodium or calcium hypochlorite can be used, or glutaraldehyde, 

stabilized hydrogen peroxide, paracetic acid or chlorine dioxide.(5) 
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• Animal Deaths 
○ The carcass should be handled with care.  
○ Necropsy is not recommended.  Instead, a blood sample should be collected for culture.   
○ If a necropsy is inadvertently performed, autoclave, incinerate or chemically 

disinfect/fumigate all instruments of materials.   
○ Soil seeded by carcasses or discharges should be decontaminated with 5% lye, anhydrous 

calcium oxide (quick lime).   
• Slaughterhouses 

○ For information on meat hygiene visit: 
http://www.inspection.gc.ca/english/anima/meavia/mmopmmhv/mane.shtml 

• Immunization with anthrax vaccine is limited to use for persons in the military and other unique 
populations e.g., handlers of bison, by special arrangements only.  Publicly funded vaccine is 
not currently available in Alberta. 

• Laboratory safety 
○ Biosafety level 3 practices are required.   
○ Refer to the current PHAC guidelines at: 

http://www.phac-aspc.gc.ca/publicat/lbg-ldmbl-04/index.html 
 

For further information on the global situation refer to: 
http://diaglab.vet.cornell.edu/issues.html  
http://www.vetmed.lsu.edu/whocc/mp_world.htm 

 

http://www.inspection.gc.ca/english/anima/meavia/mmopmmhv/mane.shtml
http://www.phac-aspc.gc.ca/publicat/lbg-ldmbl-04/index.html
http://diaglab.vet.cornell.edu/issues.html
http://www.vetmed.lsu.edu/whocc/mp_world.htm
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