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Dedication

To all the victims of the World Trade Center disaster and the post-September 11, 2001, bioterrorism attacks. They paid the ultimate price for freedom.
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INTRODUCTION


We are at a unique place in America’s history. Simply put, we have been savagely violated. We hurt deeply. We shall never forget. In fact, America will never be the same again. For 225 years the face of terror showed itself only in a very limited way. The carnage of September 11th changed all that. In its aftermath a more ominous specter reared its ugly head—bioterror! The subject had long been talked about by leading governmental and health agencies, always evoking mixed opinions with regard to our state of awareness and our preparedness to deal with germ warfare. Ready or not, our preparedness was tested in the fall of 2001. While we did not fail that test miserably, it is clear that we were not as prepared as we should have been. Especially because we had been forewarned ten years earlier, in August 1991, when representatives of the Iraqi government announced to a United Nations Special Commission Team that they had conducted research into offensive use of agents of bioterror such as Bacillus anthracis and botulinum toxins. According to a U.S. Army research report, dated January 1991, Iraq deployed one hundred R400 bombs with botulinum toxin, fifty with anthrax, and two with aflatoxin during the Persian Gulf War. We knew then that it was only a matter of time before some bioterroristic event would befall us.

Until October 2001, there had never been any deaths from bioterrorism reported in the United States. The only documented case in the U.S. had been the 1984 incident in which members of the Rayneeshi cult poisoned salad bars with Salmonella in Dallas, Oregon. Although no one was killed in that incident, eight hundred people were made sick and fatalities could have easily occurred among the elderly and people with weakened immune systems. Certainly the 1993 bombing of the World Trade Center, the 1995 bombing of the Murrah Federal Building in Oklahoma City, and the subsequent horrendous complete destruction of the World Trade Center buildings in 2001 had already conclusively shown that the United States is not immune to foreign or homegrown terrorists.

On September 11, 2001, following the unimaginable terrorist attacks on New York City and Washington, D.C., the Centers for Disease Control (CDC) recommended that the nation increase its surveillance for any unusual disease occurrences, or clusters of disease, asserting that these may be sentinel indicators of a bioterrorist (BT) attack. Eerily, as predicted, cases of anthrax were reported in Florida, then in New York City and Washington, D.C. New Jersey soon followed, thereby justifying the CDC’s suspicions. Indeed a bioterrorist was at large. The media frenzy that accompanied these anthrax reports was unprecedented in American history. Public fears and anxiety gripped the country and initially were further fueled by the apparent misinformation provided by both governmental sources and the so-called medical/scientific experts. The public received so much contradictory information that it was both confused and angered. Understandably, our learning curve was a little longer than we had imagined.

Certainly over the years one thing about germ warfare has been made crystal clear: Not only is it attractive to governments, it is equally attractive to terrorist cells, organizations, and even disgruntled individuals for the same reasons. It delivers the biggest bang for the buck, and it is relatively easy to carry out. It also comes with a big bonus—it has a dramatic psychological effect on the population! Compared with nuclear weapons or conventional armaments on ships, tanks, and planes, biological weapons are relatively cheap and easy to make. For any individual or organization with a rudimentary understanding of microbiology and the requisite materials, making biological agents of death in quantity is little more demanding technically than brewing beer. The microorganisms involved are often readily obtainable in nature, like the anthrax bacilli that abound in soils in the Middle East, or can easily be acquired from sources such as a country’s pharmaceutical and agricultural industries, as well as from many prestigious academic institutions. Toxic ricin, for example, which strikes at the central nervous system, can be extracted from the same castor beans that are the source of castor oil.

The United States Department of Defense has published a list of the seventeen likeliest biological weapons. They fall into three categories. The first includes deadly bacteria such as anthrax and plague germs. The second comprises viruses, such as those which cause smallpox, encephalitis, and hemorrhagic fevers like Ebola, Lassa, and Rift Valley fever. The last group is made up of toxins that attack the central nervous system, such as botulinum, fungal toxins, and ricin. There is one other category of weapon not included in the original list of seventeen, which I’ve added for the sake of completeness—chemical agents.



	POTENTIAL BIOLOGICAL AGENTS 
	VACCINE AVAILABLE



	Anthrax 
	Yes



	Botulinum toxins 
	Yes



	Brucellosis 
	Yes



	Cholera 
	Yes



	
Clostridium perfringens toxins 
	No



	Crimean Congo hemorrhagic fever 
	Yes



	Melioidosis 
	No



	Plague 
	Yes



	Q fever 
	Yes



	Ricin 
	Yes (experimental)



	Rift Valley fever 
	Yes



	Saxitoxins 
	No



	Smallpox 
	Yes



	Staphylococcal enterotoxin B, TSST-1 
	Yes (experimental)



	Trichothecene mycotoxins 
	No



	Tularemia 
	Yes



	Venezuelan equine encephalitis 
	Yes



	Chemical agents and gases 
	No






Vaccines are available for many of these biological agents, as you can see above. But in the absence of vaccination programs for the general public, the non-experimental vaccines have so far been used in the United States only to protect soldiers going overseas, counterterrorism units, and some so-called first responders—the emergency medical, fire, and police personnel who would be dispatched to the site of a bioterrorism attack to try to contain the damage and treat the victims.

Delivering the right treatment to victims would be one of the most troublesome aspects of any act of bioterrorism. The first indication of an attack would likely come some time after the fact, as people began falling ill in an unusual way, as was evidenced by the anthrax cases that cropped up post-9/11! Unusual patterns of illness take time to emerge. The incubation period that usually intervenes between exposure to an infectious germ and the first appearance of symptoms in infected people will be one source of delay. Another will be the problem of recognizing whether an illness has a natural cause or not, especially if its early stages mimic familiar disorders like the flu. These two factors will handicap medical personnel even if they have immediate access to effective antibiotics and antitoxins. By the time a correct diagnosis is made, it may well be too late to save lives.

As far as terrorists are concerned, the time lag between exposure to a biological agent and the appearance of symptoms may be both a plus and a minus. On the one hand, an incubation period of a few days or longer gives terrorists time to attack and escape before an alarm is sounded. On the other hand, too long an incubation may diffuse the impact that the terrorists are hoping to achieve in order to bring attention to themselves, their cause, and their grievances.

In this light we can see that anthrax deserves its number-one ranking on the top eighteen list because of a combination of circumstances. It is highly lethal, relatively fast-acting, and it can be delivered efficiently in aerosol form by sprayer or crop duster, subject of course to the vagaries of weather and terrain. Or, as we have already witnessed, a series of anthrax-laced letters can effectively raise sufficient fear in the population even though this delivery mechanism doesn’t usually carry a high casualty rate. Other biological agents, like the nerve gas sarin, can also be delivered in droplet nuclei that can injure or kill a person if they are inhaled or even if they are brought into contact with bare skin. But they are likely to be more effective in an enclosed space than in open air, limiting the number of potential victims. This does not mean that the results of such an attack would not be devastating. When the radical Japanese religious sect Aum Shinriyko released sarin nerve gas in the Tokyo subway system in 1995, scores of people were killed or injured. The possible spread of germ-warfare agents in the New York City subway system has been tested with Serratia marcesens, a relatively innocuous germ that grows as red-colored colonies, which allows its presence to be detected easily. It was found that the suction of trains traveling through the New York City subway tunnels could easily carry germs from one station to another.

Germs that an impatient terrorist might reject as too slow-acting might prove formidable weapons in a war. A highly contagious germ like Yersinia pestis, the cause of pneumonic plague, which can be passed from one person to another in sweat and respiratory secretions, could deliver a vicious one-two punch, as people made sick by an act of war infected others before they died. Even the most sophisticated health-care system would surely buckle under the strain of such a modern plague, if one were ever unleashed.

WHY THIS BOOK

In an attempt to provide the public with some important basic information regarding the agents of bioterrorism—a frame of reference, if you will—I have put together this compendium. I hope that a public forearmed with reliable information will be in a better position to understand and interpret the wealth of data being presented to it via the media. In addition, I hope that such an information base will help calm the fear and anxiety that has already developed over the recent anthrax attacks on the United States. The assumption here is that information could be the best means of reducing or mollifying public fear.

Some may question the need for the degree of detail provided by this book, but I believe that the public will be best served by having as complete a resource as possible at their disposal to help them make everyday decisions for their particular circumstance in life.

In summary, this manual provides:

• Available information on each biologic agent listed, including pertinent background and history.

• Clinical features of illnesses caused by each agent, including incubation period, signs and symptoms, diagnosis, treatment, prevention, and prophylaxis. This section also details pre-and post-exposure management if available.

• Some recommendations for citizens in the form of Protective Response Strategies in order to minimize their risk of contracting bioterror agents, including discussion of significant decontamination information with readily available household products.




A SHORT HISTORY OF BIOTERRORISM: PRE-9/11


Biological warfare began in the distant past, when the first enemy waterhole was poisoned. For a long time this was probably the limit of biowarfare. New biological weapons or tactics depended on advances in knowledge, or lucky guesses, about how infectious diseases spread. The first recorded instance of more extensive biowarfare occurred in A.D. 1346, when Tatars besieging Italian traders in a citadel in Crimea threw corpses of plague victims over the wall, starting a vogue in siege tactics that lasted as long as the Black Death itself did.

Developments in biological warfare and bioterrorism have inevitably kept step with developments in medical science generally. In this respect Pasteur, Koch, and Ehrlich opened Pandora’s box when they made the discoveries that gave birth to modern microbiology. With the promise of miracle germ cures came the threat of horrific new germ killers.

In World War I, chemical warfare with poison gases was the other side of the magic bullets of Dr. Ehrlich’s chemotherapy. The casualties of these weapons totaled 800,000 men on both sides. In World War II, all the major powers conducted germ-warfare research, and some countries went further. Josef Mengele injected Jews and other prisoners at Auschwitz with typhoid and tuberculosis germs. The Japanese formed a large unit for biowarfare in 1936. Based in Japanese-occupied Manchuria, in northern China, the noble-sounding Epidemic Prevention and Water Supply Unit, or Unit 731, experimented on captured Chinese, Soviet, and American soldiers. During the late 1930s and early 1940s, the Japanese dropped “disease” bombs on Chinese cities with an unknown loss of life.

The United States did not deploy such weapons, but it had them. It manufactured anthrax and botulinum bombs in the expectation that they might be needed to retaliate against Germany’s or Japan’s use of biological agents. At the end of the war, conscious that biological weapons could well become more important, the United States shielded Japan’s Unit 731 from prosecution for war crimes in exchange for its research data and expertise, just as Hitler’s V-2 rocket scientists, such as Wernher Von Braun, were brought into America’s missile program.

After World War II, a biological-arms race proceeded in parallel with the nuclear-arms race, except that biological-weapons capability spread around the world farther and faster because of its relatively low cost and low technical demands. To take two recent examples of this ongoing trend, in 1988 Libya built a chemical-weapons plant in the guise of a pharmaceutical factory. And Iraq used mustard gas in its long war with Iran, and has used both mustard gas and toxic nerve agents against its own dissident Kurdish population. Saddam Hussein’s stockpile of weapons of mass destruction is thought to include many other germ-warfare agents, as well.

Throughout recent decades, efforts have been made to limit or ban the use of biological weapons. The 1972 Convention on the Prohibition of the Development, Production, and Stockpiling of Biologic and Toxic Weapons and Their Destruction has been signed by one hundred countries, including the United States. But if Saddam Hussein’s example is any indication, it has been honored at least as much in the breach as in the observance. Often this occurs with the cooperation of companies in the West that sell so-called dual-use technology to countries like Iraq and Libya. A plant for making pesticides can readily be turned into one for making biological weapons, for example. In the United States, a 1996 law, the Antiterrorism and Effective Death Penalty Act, increases penalties for development of biological weapons or misuse of germs to spread disease. Under this law, authorized germ-culture repositories, like the American Type and Culture Collection in Washington, D.C., must follow strict protocols to verify that the use of germs is legitimate before shipping any cultures. Likewise, some scientists have suggested that it be made illegal under international law to participate in any biological- or chemical-weapons activity that violates international treaties.

The pace of biological-weapons development may well be accelerating, thanks to innovations in genetic and molecular engineering. In 1997, The Cobra Event, a novel by Richard Preston, revolved around the release of a genetically engineered mixture of smallpox and common cold virus. Reading it inspired President Bill Clinton to push for increased funding to study and defend against bioterrorism. In an eerie example of life imitating art, a team of Australian scientists announced in January 2001 that they had unintentionally created a killer mousepox virus. Working with a weakened virus that usually makes mice only slightly ill, the researchers wanted to create a mouse contraceptive that would trigger an immune response to the mouse’s own eggs. They genetically altered one part of the mousepox virus by inserting a gene that directs the production in interleukin-4, an important immune-system chemical in human beings as well as mice. Instead of acting as a contraceptive, however, the result wipes out a mouse’s entire immune system. The mousepox virus cannot hurt people, but the implication of this research is that any virus that does afflict human beings, like one of the common cold viruses, could be turned into a killer virus in the same way.

Or perhaps the smallpox virus will be made even deadlier than in its natural form. Smallpox, which is estimated to have killed half a billion people throughout history, more than all wars and other epidemics combined, has been eradicated in nature. This achievement stands as one of the triumphs of modern medicine. The last recorded case occurred in Africa in 1977, and most countries stopped vaccinating against the disease in 1980. As the capstone of medicine’s victory over smallpox, practically all stocks of smallpox viruses and vaccines were supposed to have been destroyed by April 1999. Shortly before that date President Clinton ordered that a collection of smallpox viruses and vaccines should be maintained for security purposes until June 2002. The reason for this was the finding by United States intelligence agencies that other collections were being maintained by Russia, Iraq, Iran, and North Korea, among other countries. If another country or a terrorist group unleashed smallpox on the United States, perhaps in a genetically altered form, we would desperately need a collection of virus strains and vaccines that we could work with to find ways to limit the damage. Speaking to this issue, Nobel laureate Dr. Joshua Lederberg has said, “We have no idea what may have been retained, maliciously or inadvertently, in the laboratories of a hundred countries from the time that smallpox was a common disease. These would be the likely sources of supply for possible bioterrorists.”

Evidence to support Dr. Lederberg’s fear came to the attention of the world media in June 2000. In Vladivostok, Russia, that month, groups of six-to-twelve-year-old children found and played with ampoules of weakened smallpox that had been negligently discarded by an old vaccine collection. Because the smallpox was in a weakened form from which vaccines could have been made, the children survived infection, albeit at the cost of permanently scarred faces. It is interesting to note that the doctors who treated the children did not at first know what to do. Since smallpox had been eradicated in nature more than twenty years before, none of them could recognize the telltale signs of humanity’s age-old enemy.
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