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Abstract

The microorganism Bacillus anthracis causes anthrax, a devastating and ubiquitous zoonotic killer. The cultural, economic, and agricultural impact of anthrax on mankind is impossible to estimate but may rival malaria. Anthrax poses a real risk to the members of special operations forces deployed into hyperendemic regions. Anthrax also significantly impacts the indigenous population in nations where the United States conducts operations other than war, foreign internal defense missions, and unconventional warfare. This article reviews the taxonomy, biology, clinical and natural history, pathogenesis, epidemiology, prevention and treatment of anthrax. Weaponization and bio-terrorism threats are briefly discussed. Strategies to minimize the impact on special operations are recommended.

Note: This article was published in the Fall 2001, Journal of Special Operations Medicine.  1 CME hour is awarded for completion of article and test.

The microorganism Bacillus anthracis causes anthrax, a devastating and ubiquitous zoonotic killer. The cultural, economic, and agricultural impact of anthrax on mankind is impossible to estimate but may rival malaria. Only since the middle of this century has widespread vaccination slowed the assault of this slayer. Throughout history its ravages on livestock and feral food sources have afflicted man. The indirect effect of famine, cultural disruption, and forced migration must be considered in addition to the direct infection of man with its concomitant morbidity and mortality. Anthrax is referenced in many classical

historical documents. Among these are the Bible, The Koran, and the writings of ancient Greece and Rome.  One source alleges that anthrax may have caused the “plague” that led to the Diaspora of the Jews from Egypt. Although there are many effective controls available, anthrax remains a fiscal scourge of both developed and underdeveloped nations.  One cannot overestimate the economic and societal impact of this bacterium.

Of historical scientific note, anthrax was the primary disease that led to the development of modern microbiology and infectious disease theory. In 1876 the German physician Robert Koch began experimenting with a disease of cattle that occasionally infected humans. Koch was able to subsequently pass the disease, anthrax, to cattle by in vitro and in vivo methods because of B. anthracis’ nature. He developed the “Koch’s postulates” on the basis of these experiments. Those postulates continue to influence and direct infectious disease policy and investigations.1, 2
Pasteur also worked with anthrax and developed what may have been the first vaccine against disease, although others argue that English physician W. S. Greenfield’s work predated the Pasteur trials.3
TAXONOMY & BIOLOGY

B. anthracis is a 1 - 1.5 µm by 4 - 10 µm, square-ended, non-motile, aerobic, gram-positive rod. The cells from long chains and virulent forms will develop a capsule in vitro.  Capsulation occurs both on agar plates and in vivo. Its preferred growth temperature is 35°C, but it willingly divides between 12°C and 45°C.  Optimal fission is realized between pH 7.0 and 7.4. This bacterium will grow quite readily on culture plates, in soil, and in the tissue of dead and living animals. Bio-chemically, B. anthracis can be differentiated by the absence of hemolysis on blood agar, absence of salicin fermentation, positive gelatin hydrolysis, and inhibition by antibiotics on various treated agar plates.4
Sporulation, the most basic reason that anthrax survives in the environment, requires oxygen.  Spore maturation, however, may occur in anaerobic conditions. Spores are highly resistant to environmental factors. B anthracis’ resistance to drying, boiling, and most disinfectants are well documented. Temperatures of 120°C for 15 minutes are normally used to destroy spores.5 Recent reports from the former Soviet Union (FSU) demonstrate this organism’s incredible resistances to disinfection’s with bleach combinations.

CLINICAL & PATHOLOGICAL

NATURAL HISTORY

Human and animal anthrax is divided into four common presentations. Classically, the clinical presentation is related to the mechanism of exposure. The most statistically common anthrax infection involves the skin followed in frequency by gastrointestinal disease. A rarely seen form of inhalation anthrax exists and is the basis for a bio-weapon.  Anthrax meningitis and oropharyngitis is well documented but its contribution to worldwide mortality is insignificant.

Cutaneous anthrax in man and animals occurs when B. anthracis is introduced to the integument by injury or inoculation. Spores rapidly germinate and

multiply producing their toxins. The signs of the infection, rapid progression of massive edema and necrosis, are clearly visible in four to five days. Initial lesions frequently produce small and usually painless papules.

Commonly, these eruptions cause pruritis and contribute to the spread of the bacterium through mechanical abrasion. About 24 hours later the papules enlarge, becoming very edematous, and the systemic symptoms begin. Systemic effects are severe. These

including fever, malaise, and regional lymphadenopathy. Within one week, a large ulcerated black eschar is produced that will slough in two to three weeks.  Cutaneous anthrax is almost never fatal if treated, but

untreated cases will rapid progress to septic shock and death.

Gastrointestinal anthrax occurs after the consumption of uncooked or undercooked meat contaminated with the bacterium. B. anthracis rapidly reproduces once in the alimentary canal, invades the intestinal wall, and translocates to the mesentery lymph nodules. This process is probably actively assisted by macrophages. The disease rapidly progresses after achieving the lymph nodes and disseminates throughout the system. This form usually presents at about 5 days from exposure. Nonspecific signs and symptoms include abdominal pain, ascites, hematemesis, hematochezia, and fever. Septic shock rapidly occurs, and misdiagnosis is frequent. Although treatable, any significant delay in treatment is usually fatal.  Mortality rates with this form of anthrax are exceedingly high given the normal physician’s low index of suspicion.

Patients with oropharyngeal disease complain of severe sore throats, oral or tonsil ulcers, and are frequently quite ill in appearance. Fever, toxicity, and swelling of the neck are almost always present.6  Sub-

mandibular node swelling and edema may lead to difficulty swallowing with airway compromise.7   Mortality in both forms may be as high as 50%, especially in the gastrointestinal form. 4   

Inhalation anthrax occurs when an adequate dose of spores are inhaled into the lower airways. The Department of Defense estimates that the minimum infectious dose begins at 8,000 spores in humans. 4,5  Once inhaled the spores are quickly transported to the hilar and mediastinal lymph nodes by pulmonary macrophages. Incubation is usually six days, but initial symptoms may begin as soon the fourth day. Typically, these present as muscle pains, fatigue, nonproductive cough, fever, and vague chest pain. Frequently there is a short respite before the second stage. Sudden onset of respiratory distress, sepsis, and death occur about one day later. Chest radiography frequently demonstrates large pleural effusions and a widened mediastinum. [Editor’s Note. Mortality is universal in non-immunized, untreated patients.]

Meningitis may occur following bacteremia as a complication of any of the other clinical forms of the disease. Meningitis may also occur, very rarely, without a clinically apparent primary focus. It is very often hemorrhagic, which is important diagnostically, and almost invariably fatal.4   

Blood and wound cultures will rapidly confirm the diagnosis of anthrax in any infected patient.  This is not a subtle disease, and bacteremia is common. Biochemical confirmation testing is used to differentiate B. anthracis from B. cereus, a common gastrointestinal and food borne pathogen. A microhemagglutination test also exists. Chest roentgenographs are valuable,

as the associated mediastinitis is almost pathognomonic for inhalation anthrax. PCR and other DNA homology techniques are commonly used in outbreak investigations.

PATHOGENESIS

B. anthracis has at least three toxins and probably several virulence factors. The toxins are the protective antigen (PA), the lethal factor (LF), and the edema factor (EF). These factors are genetically encoded on the two large plasmids found in all patho- genic strains. Both plasmids are required for virulence. The pathogenesis of the anthrax infection is dependent on successful production of the three toxins. These toxins first act to cause an incredible amount of localized edema and then exploit macrophages and polymorphonucleocytes to prevent the oxidative burst with eventual autolysis of these protective cells.

PA was discovered first and named for its ability to induce a protective antibody response in the host system. Animals and humans inoculated with the protective antigen will produce IgG. In experimental animals this antibody will bind with the protective antigen and protect the host against the harmful effects of the infection. Animals challenged with anthrax toxins after immunization survived without difficulty. Further study elucidated that, in the absence of the protective antigen, large purified doses of both the LF and the EF could be administered to animal models without evidence of toxic effects. This discovery demonstrated that both the LF and EF were PA-dependent toxins. Additional testing showed that PA alone had no toxic effects. In 1989, Blaustein, et al., discovered that PA interacted with a host cell membrane receptor and induced a selective channel in the phospholipid bilayer to mediate translocation of EF and LF into the target cell’s cytosol.  They also discovered that EF and LF lacked any intrinsic auto-translocation activity.8 These conclusions are supported by the demonstrated lack of toxicity in EF and LF when dosed in their pure forms.

EF is an enzyme, and its effects are caused by corruption of the host’s intracellular second messenger system. EF is a calmodulin-dependent adenyl cyclase that converts adenosine triphosphate to cyclic adenosine monophosphate (cAMP).5 The intracellular concentrations of cAMP increase about 200-fold above normal.9 Hoover, et al., using EF and monocyte cell cultures conducted assays for the production of cytokines associated with edema production and bacterial host defense. 10 Their research demonstrated that EF negatively effects paracrine secretion of the hosts defensive signaling system from immune cells.  The effect down regulates the chemoattractant signaling of injured cells. EF then plays a significant role in B. anthracis™ ability to avoid destruction during infection. EF itself, however, cannot induce a lethal effect in vitro or in vivo. Although commonly called a toxin, EF may be better classified as a virulence factor by the inhibition of immune response.  

LF is the sharp end of the anthrax infection.  Several studies have shown that LF, with PA, will kill host models quickly and effectively at low concentrations. Initial lethality studies in Fisher rats and Hartley guinea pigs suggest a lethal dose 50% (LD50) of 2.5 micrograms in animal between 250 to 300 grams. This correlates to an LD50 of approximately 8.3 micrograms/kilogram of body weight.11 Another group authenticated a dose response curve in Fisher rats based on times to death by varying bacterial burdens.12  It was also determined that LF followed the classic model of enzyme second order kinetics. A saturation point was observed where target cells’ time to death could not be quickened with increasing doses.11   LF is a zinc-metalloprotease that disrupts normal homeostatic functions.13  LF stimulates the activity of the cellular phospholipase C and protein kinase C. These cells then suffer a rapid rise in inositol triphosphate concentration.14  LF causes the vast destruction seen with the infection.

Generalized destruction of tissue occurs once adequate concentrations of LF are reached, followed quickly by shock and sudden death. LF has several effects within the cell. First, it stimulates and causes the overproduction of reactive oxygen intermediates.  Second, it induces the production and release of tumor necrosis factor and IL-1.  Third, it stimulates both cytolysis and apoptosis.  Macrophages and polymorphonucleocytes are exquisitely sensitive to LF.  Perhaps the most significant factor associated with the pathogenesis of B. anthracis is its ability to survive and multiply within host macrophages.  This ca-

pability may far outweigh any of its other virulence factors and is related to the capsular proteins.  Apparently hijacking the host defenses, the bacterium rapidly and aggressively spreads though the lymph channels causing widespread injury. The macrophages rapidly, within seconds of exposure, translocate the spores from the alveoli to the mediastinal nodes in an inhalation exposure. The combination of these effects leads to expeditious immune cell death. 

EPIDEMIOLOGY

Animals, mostly herbivores (sheep, cattle, horses, and goats), serve as the domestic reservoir for B. anthracis. A broad sylvatic cycle also exists among wild ungulates. Birds appear resistant to infection, but vultures may act as a fomite vector in some areas. 15 Infection with the disease is usually terminal. Dying animals frequently bleed from the oropharynx and bowels spreading the bacterium though the range of the animal’s travel.  Herds attacked by anthrax may spread the contamination across hundreds to thousands of acres dependent on their migration velocity and terrain preferences. B. anthracis will multiply once in the soil and increase the potential infectivity of the environment.  Localized concentration of spores may occur through various mechanisms. One well-described geographically dependent phenomena takes place in draws and valleys with streambeds and waterholes. During the rainy season when vegetation is plentiful, the herds graze

all over the valley, become infected and contaminate the soil before eventually dying. As the rains continue, the bacillus is washed from the higher elevations to the low-lying streambeds and consequent riparian zones. These riparian zones become grossly contaminated with spores. Once the rainy season passes, vegetation dies off except for the moist area surrounding the remaining water sources. The herbivores are naturally concentrated there to feed and water, and a second anthrax “season” usually follows due to this intense bioconcentration.16, 17
Animals are typically exposed via grazing behavior but may become infected with cutaneous anthrax secondary to bedding, kneeling, or rolling in contaminated soil.  Anthrax lesions often occur on the lips, knees, and abdomens of these creatures.  Open lesion exposure is likely, but inoculation injuries from plants and cacti probably also have roles. Anecdotal and experimental evidence exists for transmission of B. anthracis by several species of filth flies, biting flies, and mosquitoes. 18, 19  The blowfly of North

America has also been implicated in a sylvatic cycle of white-tailed deer. 20

Soil studies indicated that the bacterium favors ground with pH greater than 6.0 and rich organic components. Therefore, local outbreaks represent a combination of environmental factors that include the host animal biology, the soil microenvironment, and the regional weather patterns.  Proper conditions may produce "anthrax zones" when there are favorable and sudden changes in local climate.  Today, in the United States, these areas closely resemble the cattle drive trails of the Mexico, Texas, Oklahoma, and Kansas routes.21  Similar “anthrax zones” exist on every continent except Antarctica.

Human transmission occurs through a variety of mechanisms. Primarily, human anthrax is a disease of occupational exposure.  Malignant pustule, malignant edema, wool sorter’s disease, and rag picker’s disease are common names for occupationally acquired anthrax. Workers become exposed during the processing of contaminated carcasses, goat hair, bone products, and/or wool. Veterinarians, agricultural workers, and wildlife workers are also exposed.22  Various and sporadic reports of outbreaks documented during the last 50 years follow the typical pattern: usually a small outbreak in the animal population will occur with sporadic human cases from secondary exposure. As an example, Parvizpour, in 1978, performed a retrospective case review of 468 patients admitted to an Iranian hospital over the previous 13 years.  The author’s review showed 59.83% of cases were male and 40.17% female. Over 74% of patients had contact with animal products while 20.73% contracted the disease directly from sick animals.  Of those cases, 27.86 percent were occupational exposures.23
In contrast, Zimbabwe is an example where large anthrax outbreaks in humans have resulted, probably because of limited veterinary care.  More than 6,000 cases (mostly cutaneous) occurred between October 1979 and March 1980. 24 In 1996, Mwenye, et al., found a case fatality rate of 26% in several villages in Zimbabwe. The investigators confirmed several risk factors significantly associated with the disease including cutting or skinning a diseased animal, eating contaminated meat, and processing contaminated meat for sale.25
Animal anthrax continues to impact worldwide agricultural practices and animal husbandry programs.  Epizootic outbreaks of B. anthracis can devastate local herbivore production and result in the wholesale slaughter and internment of food herds. In North America the organism remains endemic in Texas, Mississippi, and Oklahoma. An animal outbreak in 1997 included a swath of 22 counties in southwestern Texas that spread from Del Rio to Corpus Christi. The outbreak investigation revealed a hyperendemic situation among the deer population that spread into domestic animals. Some deer herds were completely wiped out. Curiously, no human cases were reported despite the broad scale of this outbreak.  This may relate to a low level of out-of-season hunting when this summer epidemic occurred outside of peak deer harvesting season.20   Another epidemic presented in North Dakota in 1998. At least six herds of cattle were affected and 27 animal deaths were reported, but no cases of human anthrax were discovered. Other states with sporadic outbreaks in the last ten years include South

Dakota, Nebraska, New Mexico, Oklahoma, California, Kansas, and Mississippi. Canada is likewise sporadically afflicted.   

Among the “economically advanced” nations, Russia appears particularly bad since 1991. One death occurred and eight people were infected in Tambov, a city just outside Moscow, in 1995. In 1996 a small city just north of Tambov suffered an outbreak with 23 infections, one death, and 1500 individuals vaccinated. The states of Georgia and Azerbaijan also suffered outbreaks in 1996. Multiple human cases in

Krasnodar, Stavropol, Kalnynya, and Sanatov were reported between 1996 and 2000.20  It is the author’s opinion that these outbreaks are due, without doubt, to a socioeconomic interruption of normal veterinary services, an increased demand for meat products, and a lack of basic food surveillance and inspection programs.

Spain is the leader in human anthrax cases of the industrialized nations. In 1990 they reported 152 cases of the disease, and in 1996 they reported 50. The other European countries report sporadic outbreaks with 1-2 human cases per year. China reported 898 cases in 1996 and 1210 cases in 1997.  Clearly this disease has not been conquered.

Effective and accurate evaluation of the state of anthrax is probably impossible among nonindustrialized nations, but the number of animal vaccinations purchased may be used as a relative indicator of anthrax presence. In excess of one billion animals are inoculated per year in nonindustrialized nations based on country reports and the various vaccine manufacturers’ statements. Combining reported anthrax infections along with vaccine use, the following countries are considered hyperendemic: El Salvador, Gua-

temala, Haiti, Peru, Georgia, Azerbaijan, Kazakhstan, all of west Africa, Niger, Ethiopia, Chad, Spain, Greece, Turkey, Mongolia, Cambodia, and Vietnam.  The list of countries with an endemic or sporadic status is too vast to report here.20
PREVENTION

The key to the prevention of animal and human anthrax is vaccination of domestic animals. Many nations of the world are now reported to be anthrax “free” due to aggressive animal vaccinations.  Historically, anthrax was the first disease for which immunity was developed due to inoculation.  Pasteur first produced this vaccine in 1881.  The animal vaccine in use today was developed from a live, toxin-producing, unencapsulated form of the bacterium.  It is used as a single dose with an annual booster. The animal vaccine is not used in humans.  The vaccine is effective in halting and preventing further outbreaks.26
The FSU, the United States, and the United Kingdom have all manufactured anthrax vaccines.  Currently these vaccines are only being used in occupational settings and the military.  The US vaccine, produced by Bioport (an offshoot of the Michigan Department of Public Health) is a 0.5ml multi-dose intervention. The immunization is given subcutaneous at 0, 2, and 4 weeks followed by additional doses at 6, 12, and 18 months. Yearly boosters are also recommended.27   Obviously, the economic and administrative impact of inoculating can be overwhelming.

Basic public health measures are also effective in preventing human anthrax. Proper and thorough cooking of meat by the consumer will kill the bacillus. Other measures include culling the herd of infected animals and deep burying destroyed carcasses to prevent fly and scavenger carnivores spreading the contamination. Quicklime saturation of burial sites and kill fields is also recommended.  Frequent decontamination of hands, clothing, and cutting instruments with hot, soapy water will decrease the incidence of infection for personnel in endemic countries exposed during work in rending plants or slaughterhouses.  Food animals should undergo both pre and post-slaughter inspections by trained personnel. This is especially important in the manufacture of ground meat and sausage since a single infected animal can contaminate tons of product.  Routine curing or chemical cleansing should sanitize hair and hide products.  Bone and bone meal products should be thoroughly cooked before packaging and shipping.

TREATMENT

Treatment with either oral fluoroquinolones or doxycycline is currently suggested for post-exposure prophylaxis in adult humans. Three doses of the human vaccine are added concomitantly at 0, 2, and 4-weeks. Antibiotic prophylaxis should continue for at least four weeks post-exposure or until three doses of vaccine are given, whichever is longer.  For individuals with confirmed anthrax infection, the United States Center for Disease Control currently recommends intravenous antibiotics of the fluoroquinolone class and admittance to an intensive care unit.  The 1995 edition of the

Control of Communicable Disease in Man, states that penicillin is the drug of choice with tetracycline, erythromycin, and chloramphenicol as effective alternatives.

BIOWARFARE & BIOTERRORISM

Anthrax poses a significant threat as a bio-weapon on urban population centers. B. anthracis is an ideal organism for a weapon of mass destruction given its biological stability, environmental

resistance, and potential routes of infection. It is easily obtained and purified from the soil in endemic regions and rapidly grows on several types of media.  Although culturing and producing does require a small amount of technical sophistication, the process is not beyond the capability of most college graduates.  Unlike many other bio-weapons, anthrax requires no environmental hardening to keep it viable and infective during an aerosol release. As a spore, it is also resistant to explosive driven dispersal mechanisms.

A well-documented anthrax outbreak produced undisputed evidence that the FSU manufactured bio-weapons. This investigation also demonstrated the efficiency of an aerosol release in causing disease.  Sixty-six people died of anthrax in 1979 near a Soviet Military Bio-weapons Facility in the town of Sverdlovsk.  Although reported as an outbreak associated with contaminated meat, later investigations, including autopsies, demonstrated unequivocally that aerosolized B. anthracis spores from an atmospheric release caused this epidemic. It became clear once the distribution of the cases was determined that the pattern of infection matched the expected wind dispersal bloom.  The northeast end of the affected zone originated at the military microbiology lab, and the downwind infections terminated at the city limits. 28-30
This is not the only report of weaponized anthrax.  In June of 1999 a report surfaced describing the destruction of anthrax stockpiles in Russia.  According to various sources hundreds of tons of anthrax spores were “destroyed” in a bleach solution and transported in 24 rail cars to Vozrozhdeniye Island in Uzbekistan.  The rail cars contained over 100 tons of anthrax based on US intelligence service estimates.  The containers were dumped into pits upon arrival and covered with soil. Later, an American team determined that soil samples from 6 of the 11 sites tested were positive for live cultures of anthrax. 31  In Iraq, site inspectors from the United Nations concluded that 8,500 liters of concentrated anthrax had been produced and some 6,500 liters were filled into munitions.34  

The economic breakdown of the FSU with the destabilization of international borders is of further concern. Cash poor nations of the FSU are selling massive amounts of military hardware.  This glut of weapons is flowing out the FSU and into the hands of whoever can afford the purchase price.  The potential for outright sale of bio-weapons and the sale of bio-pharmaceutical equipment easily adaptable to weapon production exists.  Both terrorist groups and nation states that formerly lacked the technical ability to propagate a bio-weapons program now can simply purchase one at their leisure.

In the years between 1997 and 1999, approximately 6000 people throughout the United States have been threatened by bio-terrorism in the form of anthrax.32  Among the institutions threatened were government offices, private industry, abortion clinics, and private residences. While all of these threats have been hoaxes,

the economic and psychological impact of these hoaxes should not be underestimated. Most of the 6000 thousand people threatened were temporarily quarantined or underwent decontamination. A significant number of “exposed” individual underwent post-exposure prophylaxis with chemotherapeutic agents. The threat is almost as good as an actual attack in obtaining press coverage and pushing forward a political agenda.

Imagine the release of a non-virulent form of B. anthracis that would “culture positive” until confirmatory testing was completed in subsequent days.  In this setting an “exposed” population of 100,000 people would require “decontamination”. This situation alone would require over 3000 man-hours from emergency medical personnel and the transportation and mixing of over 250,000 gallons of hypochlorite solution.32 

[Editor’s Note. Hypochlorite solution is unnecessary to “decontaminate” personnel exposed to aerosolized anthrax. Simply shower and change clothes.] Widespread panic and confusion would reign once the situation evolved.   There would be hundreds of deaths and injuries from accidents. If a true "hot" strain was used to potentially expose 74,000 people at a football game, one paper proposed that over 20,000 would be infected and 4000 would die.33
IMPACT ON SPECIAL OPERATIONS

Anthrax is still a disease of significance. Although it has almost been wiped out in industrialized nations and only sporadic livestock outbreaks with rare human infections still occur in these places, this success has overshadowed and diminished our awareness of the disease’s hyperendemic presence in many developing nations. Its destruction of livestock and food

source species as a natural pathogen continues to plague a large part of the world. Anthrax and many other diseases will continue to plague man until effective public health measures are adopted worldwide. This disease poses a tremendous economic burden in the hyperendemic regions that plagues governments only barely able to function. Anthrax epidemics may have sudden and swift consequences on population dispersal, forced migration, and refugees. Whole villages may suddenly move from one area to another to escape contamination.  The impact of starvation, fear of infection, and death are lethal combinations when American forces are attempting to enforce national borders, buffer zones, and treaty agreements.

Special Operations forces operating in hyperendemic areas should be acutely sensitive to the risk of anthrax exposure. Aggressive adherence to protocols of field sanitation should prevent most exposures and infections. Reliance on indigenous food sources, particularly meat, should be minimized.  All locally procured animals should be inspected alive prior to slaughter. Every effort should be made for a veterinarian or the most senior medical provider to participate in the slaughter and inspection of carcasses before cooking and consumption. All meat products should be thoroughly cooked.  Rare meats are a high-risk adventure in deployed settings. The United States Army Veterinary Corps produces excellent reference manuals for food inspection.  

Special Operations forces deploying to hyperendemic countries should insist on and obtain a medical intelligence briefing. The Armed Forces Medical Intelligence Center will provide a broad range of medical intelligence products. In many cases, unclassified intelligence is available to the end user from the AFMIC web site. Classified intelligence can usually be obtained through the organization’s Intelligence Officer.


Units on patrol can avoid exposure by many simple measures.  Kneepads and elbow-pads will reduce the risk of pressure injuries and kneeling directly onto contaminated soil. Avoiding herding animal migration paths and staying out of streambeds during dry seasons will also reduce potential exposure.  Avoid travel through animal paddocks, corrals, and offal collections.  As always, avoid any animal that seems unafraid of human contact or behaves in an unusual manner.

Medical personnel supporting Special Operations forces should familiarize themselves with the prevention, diagnosis, and treatment of anthrax prior to deployment. Adequate supplies of oral and intravenous fluoroquinolones and doxycycline should accompany deploying sections.  A comprehensive medical evacuation plan should always be prepared and tested.  Providers should remember that due to fluctuations in Department of Defense policy not all service members have completed their vaccine series.  Others may

have not received their annual booster. This situation should be remedied before deployment.  An adequate stock of the vaccine should also accompany the deploying asset since the first three doses are also a part of the treatment protocol for previously unimmunized personnel.  One must remember that the vaccine must be refrigerated.  Most importantly, all medical personnel should maintain a high index of suspicion for anthrax.

CONCLUSION

Despite its existence as an animal disease, B.anthracis remains a real and consequential pathogen of mankind. The threat of anthrax cannot be ignored even in the United States. Anthrax poses a real and significant impact on the nations that Special Operations forces typically deploy into. Operations other than war, foreign internal defense missions, and unconventional warfare operations can all be impacted by the direct effects of anthrax or the political upheaval and socioeconomic cascade of this ubiquitous disease.  The well-trained operator knows and understands the risks and potential pitfalls of anthrax.
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Anthrax & Special Operations

1.  What is the most prevalent form of human anthrax infection in poorly developed nations?

a. Meningitis

b. Gastrointestinal

c. Pulmonary

d. Cutaneous

2.  “Second season" cattle epidemics may be caused by bio-concentration of anthrax spores. Where are these highly contaminated areas usually found?

a. Wide, gently sloping valleys

b. Saddles

c. Low-lying streambeds

d. Ridges

3. What is the most effective and efficacious method for preventing and halting anthrax epidemics in domesticated herbivores?

a. Lyme pit destruction of infected animals

b. Broad scale use of antibiotics in animal feed

c. Filth fly eradication

d. Vaccination

4. What is the primary ingredient the United State’s current anthrax vaccine?

a. Protective antigen

b. Edema factor

c. Lethal factor

d. Unencapsulated live anthrax bacillus

5. What is the United States Department of Defense estimated minimum infectious dose begins for inhalational anthrax in humans?

a. 4000 spores

b. 8000 spores

c. 16000 spores

d. 32000 spores

6. What pathognomonic feature of chest roentgenographs is associated with inhalational anthrax?

a. Mediastinitis

b. Pleural effusion

c. Pneumothorax

d. Lobar consolidation

7. How long should post-exposure antibiotic prophylaxis be continued after a suspected anthrax bio-weapon exposure?

a. 4 weeks or until the first vaccination is given

b. 6 weeks or until the first vaccination is given

c. 4 weeks or until the third vaccination is given

d. 6 weeks or until the third vaccination is given

8. What is the most likely impact of anthrax on Special Operations Deployments?

a. Direct infection of team members

b. Inability to acquire suitable meat from local sources

c. Team member post-exposure antibiotic prophylaxis

d. Population dispersal, forced migration, and refugees

9. What precautions must be taken when there is an unavoidable requirement to locally acquire meat.

a. Purchase sides of beef to minimize processing

b. Provide samples to local veterinarian for inspection

c. Provide rare and medium rare entrees

d. Inspect the animal before slaughter

10. Which type of anthrax toxin allows its other toxins to enter the host cell.

a. Protective antigen

b. Edema factor

c. Lethal factor

d. Calmoudlin factor
