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Anthrax

(Wool Sorter’s Disease)

Background: Anthrax is a disease of animals that occasionally infects humans. It is caused by the bacteria Bacillus anthracis. The first recorded outbreak of anthrax was in 1491 BC in Egypt. In 1877, Koch used anthrax bacillus to induce disease in healthy animals and thus, Koch’s famous postulate was born. In World War I, Germans conspired to attack British horse-drawn supply lines in Norway by feeding the animals with anthrax laced sugar cubes. In World War II, the Japanese army allegedly used anthrax against the Chinese in Manchuria. The incident and the number of dead could not be confirmed. In 1979, in the city of Sverdlovsk, in the former Soviet Union, a large epidemic of anthrax occurred. The neighboring military base was producing biological weapons and suffered a biologic leak of deadly anthrax. At least 66 people died. The Soviets attempted to cover up the incident. In 1992, Boris Yeltsin admitted that it was a biological leak from the military base and not from tainted meat as the communist government had originally claimed. In 2001, following the terrorist attacks of the World Trade Center and the Pentagon, new anthrax cases were reported across the United States. Anthrax tainted envelopes from terror groups have claimed four lives so far. 

Etiology/ Microbiology: Bacillus anthracis is a gram-positive, spore-producing, aerobic rod of 1.2 to 10 (m in length. It belongs to the B. cereus group of bacteria. It normally inhabits herbivores such as cows and sheep. B. anthracis is unique as it has a capsule composed of protein. This capsule prevents it from being destroyed by phagocytes. Anthrax produces spores that are 1-2 (m in diameter. These spores are very resistant to heat and radiation.  The spores can live in the soil for decades. 


B. anthracis can be cultured on blood agar in 24 hours at 35(C in a pH range of 7.0-7.4. On culture plates, colonies of B. anthracis are 4-5 mm in diameter and are irregular, opaque masses with characteristic comet-tail protrusions. They also show a lack of motility and show absence of hemolysis on sheep blood agar. A temperature of 120(C for 15 minutes is required to inactivate the spores. 


The virulence of anthrax is attributable to its exotoxin. This exotoxin is a three-part toxin consisting of protective antigen (PA), lethal factor (LF), and edema factor (EF). PA is a binding moiety that allows EF to enter host cells. EF is responsible for edema and inhibits neutrophil function. EF is an enzyme (a calmodulin-dependent adenyl cyclase) that converts ATP to cAMP. Increased cAMP levels lead to edema. LF, which is a zinc metalloprotease, stimulates macrophages to release TNF-( and IL-1(. Under normal circumstances this is a good thing. However in anthrax, massive simultaneous release of proinflammatory mediators leads to sudden death. Essentially, it is the host’s own immune response that ultimately results in his or her demise.

Pathogenesis: Anthrax infection can occur in one of three forms: Cutaneous, gastrointestinal, and inhalation. In either case, anthrax spores are taken up by macrophages and migrate to regional lymph nodes where the spores germinate. The bacterial capsule and exotoxins result in lymphadenopathy, edema, and necrosis at the primary site of infection. When bacteria are released in the bloodstream, the ensuing septicemia can lead to shock, meningitis, pulmonary edema, and death. 
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Cutaneous anthrax is contracted through a break in the skin. 95% of anthrax cases are contracted this way. Worker’s handling contaminated wool or animal hides are most susceptible. A rash appears 1-2 days after exposure. The rash then becomes a vesicle that over the next few days turns into a black eschar. Cutaneous anthrax is about 20% fatal if untreated. Antibiotics are extremely effective against this form of anthrax.


Gastrointestinal anthrax is a result of consumption of contaminated meat. Symptoms of nausea, vomiting, intestinal cramping, diarrhea, and fever appear 2-5 days after infection. About 25-60% of untreated GI anthrax cases are fatal. Antibiotics are effective early in the course of the infection. 

 
Inhalation anthrax is the rarest but deadliest form. A person is required to inhale between 8,000 to 10,000 spores to be at risk for infection. The spores lodge in the alveoli where they germinate after 6 days. Initial symptoms of the first stage resemble the flu. They include fever, malaise, and nausea. After about 4 days of symptoms the patient gets better. Shortly thereafter, the second stage (lasting only about 24 hours) results in death secondary to respiratory distress, shock, hypoxia, cyanosis and hypothermia. Meningitis may be involved in half these cases. 90% of untreated inhalation anthrax results in death. Antibiotics are only effective if given early in the first phase of the infection. In Sverdlovsk, the mean time from onset of symptoms to death was 3 days.


It is important to remember that anthrax cannot be spread by human to human contact.
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Diagnosis: Only through a thorough history and with a high index of suspicion is anthrax among the differential diagnosis in cases of inhalation anthrax. In addition to the flu-like symptoms mentioned earlier, anthrax may show a widening of the mediastinum that helps aid the clinician in making the diagnosis. Culturing the organism will also lead to the diagnosis but takes some time. The API 50 CH and the API 20E test strips identify a number of bacillus species including B. anthracis.


GI anthrax is also difficult to diagnose as many diseases cause GI distress. Diagnosis depends on culturing the organism. Cutaneous anthrax is the easiest of the three types to identify from the characteristic black eschar that forms.

Management: Initiating antibiotic therapy in all forms of anthrax is mandatory. Anthrax is sensitive to penicillin, doxycycline, ciprofloxacin, streptomycin, and erythromycin. Anthrax is resistant to third-generation cephalosporins. Prophylaxis for asymptomatic patients who are suspected to have been exposed to anthrax consists of a six-week course of antibiotics. 

The CDC recommends IV antibiotics if there are only a few cases of anthrax and supplies are not limited. Otherwise, oral antibiotics are utilized for a period of 60 days:

( Ciprofloxacin, 500 mg bid

( Pen VK, 500 mg qid

( Doxycycline 200 mg stat, then 50-100 mg bid 


Ciprofloxacin (Cipro() has received the most demand, as it is the only antibiotic FDA approved specifically against anthrax, although other antibiotics are effective as well. Other supportive measures include changing sterile dressings, maintaining fluid and electrolyte balance, airway precautions, and corticosteroids in cases of extensive edema. 

Prevention: An anthrax vaccine has been available since 1970. The anthrax vaccine adsorbed (AVA) was produced by BioPort Corp. in Lansing, Michigan. The firm lost its license to produce vaccines after the FDA shut it down over safety concerns in the manufacturing process. BioPort just recently submitted the needed documents for relicensure. 


As of April 12, 2000, over 425,000 military members received at least one vaccine in the series of six shots. The AVA consists of 0.5 ml dose repeated at 2 weeks, 4 weeks, and 6,12, and 18 months. Booster shots are then given annually. Some concerns have been raised over the safety of the AVA. At the request of the DOD, the U.S. Department of Health and Human Services reviewed the reports on adverse effects and concluded that there were no unexpected patterns compared to other vaccines.

Biologic Warfare: Anthrax spores can be concentrated in a powder or aerosolized. Terrorists have applied anthrax powder to envelopes and packages as a way to infect their victims. Other means of spreading anthrax intentionally includes weaponizing the spores on a missile, canister, or crop duster plane. Terrorists may also be able to modify anthrax as to make it penicillin-resistant. Up until recently, anybody can order anthrax through the mail from U.S. biotech firms. Saddam Hussein of Iraq got a hold of their supply from a company in Virginia called American Type Culture Collection. However, unscrupulous foreign companies may still be open for business.
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Disaster Preparedness: LCDR Donald Wetter of the U.S. Public Health Service published a review of 186 emergency departments and their preparedness for chemical and biological terror attacks in May of 2001. The study showed that fewer than 20% of hospitals had any plans for such situations. Only 45% had a decontamination unit. Only 64% carried enough ciprofloxacin and doxycycline to handle 50 hypothetical anthrax victims. 


Wetter drew criticism from Sidel et al. They stated that biologic and chemical terrorism “hardly constitute a major threat to public health” and that “a catastrophic terrorist attack can be estimated to have a risk very close to zero.” As the events ensuing the terrorist attacks on America in September 2001 transpire, it appears that Dr. Sigel and his associates could not have been more wrong.  
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