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Welcome to this edition of Statistical Notes!

Anthrax

1 Introduction

1.1  Background

Anthrax is an acute infectious disease caused by the spore-forming bacterium
Bacillus anthracis. The name anthrax comes from anthrakitis, the Greek word for
anthracite (coal), which referres to the black skin lesions in humans that develop in
a cutaneous skin infection. The disease is most common in cattle, sheep,
antelopes and herbivores. Bacillus anthracis can form dormant spores that are
able to survive in harsh conditions for extremely long periods of time or even
decades. Humans generally acquire the disease directly or indirectly from infected
animals or occupational exposure to infected or contaminated animal products

including eating of contaminated meat.

1.2  The history of the disease

Bacillus anthracis is famous in the history of bacteriology because it was the first
bacterium that was shown to cause disease. Through a series of rigorous
experiments, the German physician Robert Koch proved that the Bacillus anthracis
is the cause of the disease anthrax and he published his findings in 1876. Louis
Pasteur did his pioneering work on vaccines using Bacillus anthracis (Turnbull,

1991). It was only realised in 1954 that B. anthracis produces toxins and that
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these are the main reason the host feels sick or dies. An effective human vaccine
was developed in the mid-1960. In 2004 there was a major outbreak in Zimbabwe,
more than 200 people were infected and showed signs of cutaneous anthrax;
approximately 3% died (National Institute for Communicable Diseases, South

Africa,

1.3 Ecology and Epidemiology

Anthrax is still a great problem for animals and humans in most countries of sub-
Saharan Africa, Asia, America, and certain areas of Australia. Animals are infected
when grazing on contaminated pastures. The bacterium normally rests in
endospore form which is highly resistant to environmental extremes and can
survive in natural environments for decades, being mainly found in the soil. As a
result, it is challenging to eradicate anthrax from regions where it has had a long
history. The spores can end up on the plants by being blown in dust from the soll
or can be deposited on leaves by flies that have been feeding on anthrax-infected
carcasses. Herbivores are often infected whilst grazing or browsing, especially
when eating rough, irritant or spiky vegetation. Outbreaks tend to occur in
association with marked climatic or ecologic change, such as heavy rainfall,
flooding or drought. Even in endemic areas anthrax usually occurs sporadically,
often with many years between occurrences. People acquire the disease from
infected animals through occupational exposure or eating contaminated animal

products such as meat.

1.4  Pathogenesis

When the Anthrax bacteria are ingested or placed in an open cut, they begin
multiplying inside the human body and typically kill the host within a few days or
weeks. The endospores germinate at the site of entry into the tissues and then
spread via the circulation to the lymphatics, where the bacteria multiply (figurel).
The infection via the inhalational route normally proceeds as follows: once the
spores are inhaled, they are transported through the air passages into the tiny air
sacs (alveoli) in the lungs. The spores are then picked up by scavenger cells
(macrophages) in the lungs and are transported through small vessels (lymphatics)
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to the lymph nodes in the central chest cavity (mediastinum). Once in the lymph
nodes, the spores germinate into active bacilli which multiply and eventually burst
the macrophages, releasing many more bacilli into the bloodstream to be
transferred to the entire body. Once in the blood stream these bacilli release three
substances: lethal factor, edema factor and protective antigen. These toxins are
the primary agents of tissue destruction, bleeding, and death of the host. If

antibiotics are administered too late, even if the antibiotics eradicate the bacteria,

some hosts will still die.

Cutaneous anthrax
skin infection

Bacillus anthracis infects
mostly farm animals and
is usually spread to humans
through a break in the skin

FADAM.

Figure 1: Picture Cutaneous Anthrax infection
Source: Health Line

1.5 The symptoms of anthrax

The symptoms vary depending on how the disease was contracted, but they

usually occur within 7 days. Humans can get anthrax in three main forms.

1.5.1 Inhalation anthrax

Respiratory anthrax shows a biphasic clinical pattern with a benign initial phase
followed by an acute, severe second phase that is almost fatal. The initial phase
begins as a non-specific illness consisting of malaise, fatigue, myalgia, mild fever,
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non-productive cough, and occasionally a sensation of procordial oppression. The
initial symptoms may resemble a common cold. After several days, the symptoms
may develop into severe breathing problems and shock. This form is usually fatal

unless treated intensively and early by means of antibiotics.

1.5.2 Cutaneous anthrax

This is caused by the spores infecting the human skin. Most (about 95 %) anthrax
infections occur when the bacterium enters through skin lesions (cuts or abrasions)
such as when handling contaminated wool, hides, leather or hair products
(especially goat hair) of infected animals. Skin infection begins as a swollen itchy
area that resembles an insect bite but within one to two days develops into a
vesicle and then a painless ulcer, usually 1 to 3 cm in diameter, with a
characteristic black necrotic (dying) area in the centre. Lymph glands in the
adjacent area may be swollen. About 20 % of untreated cases of cutaneous
anthrax will result in death. Deaths rarely occur when appropriate antimicrobial
therapy is applied.

1.5.3 Intestinal anthrax

This form of anthrax is caused by swallowing the spores, or eating meat that
contains spores or infected with anthrax. This form of anthrax due to the
consumption of contaminated meat is characterized by an acute inflammation of
the gastointestinal tract. Initial signs of nausea, loss of appetite, vomiting and fever
are followed by abdominal pain, bleeding when vomiting and severe diarrhoea.
Intestinal anthrax results in death in 25 to 60 % of patients.

1.6  Laboratory diagnosis of anthrax in humans

Anthrax is diagnosed by isolating B. anthracis from the blood, skin lesions, or
respiratory secretions or by measuring specific antibodies in the blood of persons
with suspected cases. In patients with symptoms compatible with anthrax, health
providers should confirm the diagnosis by obtaining the appropriate laboratory
specimens based on the clinical form of anthrax that is suspected (i.e., cutaneous,

inhalation, or gastrointestinal). Presumptive identification to identify to genus level
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(Bacillus family of organisms) requires Gram stain and colony identification.
Presumptive identification to identify to species level (B. anthracis) requires tests
for motility, lysis by gamma phage, capsule production and visualization,
hemolysis, wet mount and malachite green staining for spores. A chest X-ray can

be used to help diagnose inhalation anthrax in people who have symptoms.

1.7. The anthrax vaccine

The anthrax vaccine is a cell-free filtrate vaccine, which means it uses dead
bacteria as opposed to live bacteria. Anthrax vaccine is indicated for individuals
who come in contact in the workplace with imported animal hides, furs, bone meat,
wool, animal hair (especially goat hair), and bristles; and for individuals engaged in
diagnostic or investigational activities which may bring them into contact with
anthrax spores. The immunization consists of three subcutaneous injections given
two weeks apart followed by three additional subcutaneous injections given at 6,
12, and 18 months. Annual booster injections of the vaccine are required to
maintain immunity. A live attenuated spore vaccine resembling the Sterne vaccine

is also effective.

2. The occurrence of anthrax in South Africa

Anthrax has been notifiable in South Africa since 1971. Cases of anthrax are
commonly reported in livestock, wildlife, especially in game parks. South Africa is
one of the countries where animal anthrax outbreaks occur sporadically (Figure 2).
Sporadic outbreaks of anthrax are not uncommon, with some parts of Northern
Cape and the Kruger National Park in Limpopo province being classified as
endemic anthrax regions. In most cases, rain is blamed for helping to spread the
bacteria, Bacillus anthracis, which can also be passed on to humans through
consumption, handling of contaminated skins or inhalation of bacteria spores. The
Department of Agriculture always urges farmers to vaccinate their livestock against
anthrax regularly. It is also recommended that the carcass of the animals
suspected or died because of anthrax should not be opened or eaten, as these
may expose the bacteria. In South Africa, there are systems in place for
information, education and support to farmers and the community that is enough to

control the outbreak.
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Anthrax occurs virtually all over the world. It occurs sporadically in animal in South

Africa.

Figure 2: Reported Anthrax outbreaks in animals, Ma

Africa.
Source: Department of Agriculture
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Figure 3: Number of suspected human anthrax cases w ith specimens

submitted for testing at NICD 2006-2007.

Source: National Institute for Communicable Diseases (NICD)
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It is an acute bacterial disease, which usually affects the skin and if untreated,
cutaneous anthrax has a case-fatality rate between 5% and 20%. No cases were
reported between 1997 and 2000; cases started emerging again in 2002 and 2003
(Figure 5). In 2004 and 2005 no cases were reported.

According to the NICD Report, incidence of anthrax diseases is low in humans in
South Africa, of the received cases most were from the Northern Cape Province.
All specimen received tested negative in 2006 and 2007 and again there were not

recorded case for the period 2008 and 2009.
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Figure 4: Notified Anthrax cases by year, 1997-2008

Source: National Department of Health

2.11 Anthrax outbreaks report 2005-2008

An anthrax outbreak was reported to the Department of Health on the 16" of
October 2006. The outbreak had affected a farm and 7 sheep died. Several farm
workers, individuals from neighbouring villages and a family member had direct
contact with the dead animals and some had consumed the meat. The deaths in

animals had been noted from the 4™ of October 2006. Following notification of
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these human exposures, post exposure prophylaxis was given to 70 contacts.
Surveillance of illness following an exposure continued for 7 days. No significant
illness was reported in exposed individuals.. Control measures in animals included

a large vaccination campaign.®

The second outbreak was confirmed December 2006 and involved sheep and
goats in Kuboes in Namagwa District in the Northern Cape.. One probable case of
anthrax was identified and 19 individuals with exposure to infected carcasses were

given antibiotic prophylaxis and placed under surveillance.

Humans are relatively resistant to anthrax. Cutaneous anthrax is the most likely
consequences of butchering, handling or cooking meat from an animal that has
died of anthrax and a few sporadic human cases have been reported in South
Africa. Potentially exposed persons should be advised to immediately report any
skin lesions and or general illness that develop within a week of exposure. An
antibiotic prophylaxis and surveillance is recommended for those suspected of

being exposed to very substantial quantities of aerosolized spores.®
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