Anthrax
(Malignant edema (pustule), Wool sorters' disease)

What is anthrax?

Anthrax is an acute infectious disease caused by an etiologic agent Bacillus anthracis, which is a large, gram-positive, non-motile, spore-forming bacterial rod. Anthrax most commonly occurs in warm-blooded animals, but can also infect man. The three virulence factors of B. anthracis are edema toxin (ET), lethal toxin (LT) and a capsular protective antigen (PA). Anthrax spores can be produced in a dry form  (for biological warfare), which may be stored and ground into particles. When inhaled by humans, these particles cause respiratory failure and death within a week.

Who gets anthrax?

Anthrax is most common in agricultural regions where it occurs in animals. Grazing animals become infected when they are foraging for food in areas contaminated with spores. When anthrax affects humans, it is usually due to an occupational exposure to infected animals or their products. Workers who are exposed to dead animals and animal products (industrial anthrax) from other countries where anthrax is more common may become infected with B.anthracis. Cutaneous anthrax is the most common manifestation of infection with B. anthracis. Inhalation (pulmonary) anthrax occurs in persons working in certain occupations where spores may be forced into the air from contaminated animal products, such as animal hair processing. Occupational risk groups include those coming into contact with livestock or products from livestock, e.g., veterinarians, animal handlers, abattoir workers, and laboratorians. 

How is anthrax transmitted?

Anthrax infection can occur in three forms: cutaneous, inhalation, and gastrointestinal. B. anthracis spores can live in the soil for many years and humans can become infected with anthrax by handling animal products from infected animals or by inhaling anthrax spores from contaminated animal products. Eating undercooked meat from infected animals can also spread anthrax. If untreated, anthrax in all forms can lead to septicemia and death. For humans, the source of infection in naturally acquired disease is infected livestock and wild animals or contaminated animal products. Human-to-human transmission is extremely rare and only reported with cutaneous anthrax. 

What are the clinical features of Anthrax?
The incubation period is usually within seven days. Human anthrax has three major clinical forms: Cutaneous, Inhalation, and Gastrointestinal. Approximately 95% of human cases are Cutaneous form and about 5% are Inhalation form. Gastrointestinal anthrax is rare. Anthrax meningitis occurs in a small percentage of cases and is a frequent complication of overwhelming B. anthracis bacteremia. Cutaneous anthrax is a result of introduction of the spores through the skin; inhalation anthrax, through the respiratory tract; and gastrointestinal anthrax, by ingestion. Symptoms vary depending on how the disease was contracted, they usually occur within seven days. Early treatment of cutaneous anthrax is usually curative, and early treatment of all forms is important for recovery. Patients with gastrointestinal anthrax have reported case-fatality rates ranging from 25% to 75%. Case-fatality rates for inhalational anthrax are thought to approach 90 to 100%. A second attack with anthrax is unlikely.

Cutaneous: Most anthrax infections occur when the bacterium enters a cut or abrasion on the skin, such as when handling contaminated wool, hides, leather or hair products (especially goat hair) of infected animals. Skin infection begins as a raised itchy bump that resembles an insect bite but within 1-2 days develops into a vesicle that may be pruritic and then into a painless ulcer, usually 1-3 cm in diameter, with a characteristic black necrotic area in the center. The skin lesion evolves over 2 to 6 days from a papule, through a vesicular stage to a depressed black eschar (malignant pustule). Lymph glands in the adjacent area may swell. About 10% of untreated cases of cutaneous anthrax will result in death. Deaths are rare with appropriate antimicrobial therapy.

Inhalation: Initial symptoms may resemble a common cold and acute viral respiratory illness. A brief prodrome resembling a viral respiratory illness develops followed by a development of hypoxia and dyspnea. After several days, the symptoms may progress to severe breathlessness and shock. The air borne spores are directly deposited in to the alveoli or alveolar ducts. The spores are phagocytosed by alveolar macrophages, and some are carried to and germinate in the mediastinal nodes. There will be mediastinal glandular enlargement, with haemorrhagic necrosis of the nodes leading to haemorrhagic mediastinitis and overwhelming B. anthracis bacteremia rapidly. Some times secondary pneumonia occurs. Inhalation anthrax usually results in death in 1-2 days after onset of the acute symptoms.

Intestinal: The intestinal disease form of anthrax may follow the consumption of contaminated meat and is characterized by an acute inflammation of the intestinal tract. Initial signs of nausea, loss of appetite, vomiting, and fever are followed by abdominal pain, vomiting of blood, and severe diarrhea. Severe abdominal distress followed by fever and signs of septicemia may occur. Mucosal lesion in the oral cavity or oropharynx, cervical adenopathy and edema, and fever may occur. Intestinal anthrax results in death in 25% to 50% of cases.

How is anthrax diagnosed?
Knowing that a person has had contact with animals helps a doctor make the diagnosis. Anthrax is diagnosed by isolating Bacillus anthracis from the blood, skin lesions, or respiratory secretions, or by measuring specific antibodies in the blood of suspected cases.

What is the treatment for anthrax? 

Antibiotics are usually effective if the disease is recognized early and treatment is prolonged. Penicillin and tetracycline are usually the drugs of choice, although amoxycillin, ciprofloxacin, erythromycin and gentamycin are other drugs if some anthrax strains have become resistant. For treatment to be effective it must start before symptoms begin appearing. For cutaneous anthrax, Crystalline penicillin 20 lakhs x 6th hourly is given IV for 7 to 10 days or until complete recovery.  For inhalational anthrax and for intestinal anthrax, the same Crystalline penicillin needs to be given every 2 hours IV. The antibiotic, Ciprofloxacin is the only drug currently FDA-approved in USA, for preventing the development of anthrax after exposure, or for the worsening of symptoms after the disease has taken hold. Anthrax is curable if it is recognized and treated early enough in the development of the infection.

What can be done to prevent the spread of anthrax?
Anthrax vaccine is available for people in high-risk occupations. To prevent anthrax, carefully handle dead animals suspected of having anthrax; provide good ventilation when processing hides, fur, hair or wool; and vaccinate animals. In countries where anthrax is common and vaccination levels of animal herds is low, humans should avoid contact with livestock and animal products, and avoid eating meat that has not been properly slaughtered and cooked. For high-risk occupations, such as those exposed to potentially contaminated animal hair, wool or hides, vaccination is recommended. An anthrax vaccine has been licensed for use in humans. The vaccine is reported to be 93% effective in protecting against cutaneous anthrax.

What is the anthrax vaccine?
The anthrax vaccine, termed Anthrax Vaccine Adsorbed (or AVA) is recommended for individuals who may come in contact with animal products that may be contaminated with B. anthracis spores and for individuals engaged in diagnostic or investigational activities, which may bring them in contact with B. anthracis spores. It is also recommended for persons at high risk, such as veterinarians and others handling potentially infected animals. The anthrax vaccine is a cell-free filtrate which means it uses dead bacteria as opposed to live bacteria. 

What is the protocol for anthrax vaccination?
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.

Are there any side effects from the vaccine?
Mild local reactions occur in 30% of recipients and consist of slight tenderness and redness at the injection site. A moderate local reaction can occur if the vaccine is given to anyone with a past history of anthrax infection. Severe local reactions are very infrequent and consist of extensive swelling of the forearm in addition to the local reaction. Systemic reactions occur in less than 0.2% of recipients and are characterized by flu-like symptoms. The most common side effects are mild local discomfort, joint aches, and sometimes nausea, loss of appetite, and headache. There have not been any long-term side effects from the vaccine.

Should everyone get vaccinated against anthrax?
No. Anthrax vaccine is indicated for individuals between 18- 65 yrs, 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. Pregnant women should not be vaccinated. 

How should exposed objects be treated?
Exposed clothing should be burnt. Exposed hair should be thoroughly shampooed. Exposed surfaces (equipment, vehicles) may be washed with 10% formaldehyde in water, chloride solution, 3% hydrogen peroxide or 3% per-acetic acid- but avoid contaminating drains, sewers and ground water. Steam decontamination may also be used.

What is the primary threat of anthrax?
The primary threat of anthrax infection is not from any natural means. Anthrax is a very deadly weapon that is relatively cheap and easy to make. Anthrax spores can be produced at a cost of about $50 per kilogram. Considering that the lethal amount of anthrax is one billionth of a gram (the size of a speck of dust), one kilogram could potentially infect hundreds of thousands of people. Luckily, only 2 countries, the United States and Russia, are confirmed to have in their possession of anthrax, although Iraq, North Korea and Iran may also be developing it. Anthrax bacillus has a tough protective coat that allows it to survive for decades as spores. Anthrax is dangerous because, it is highly lethal, one of the easiest biological agents to manufacture, relatively easy to develop as a weapon, easily spread in the air over a large area, and easily stored and dangerous for a long period. The spores are never benign and can live up to 40 years in soil. An area exposed to anthrax needs to be decontaminated. The spores are easily disinfected away once the area is located.

The fight against Anthrax begins here!

