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  Medical defense against the use of biological pathogens and toxins as weapons of warfare or terrorism is an area of study previously unfamiliar to many health-care providers. The U.S. military has maintained an ongoing research agenda against biological weapon threats since World War II, but the terrorist attacks on the U.S. mainland in September 2001 and the anthrax mail attacks in October 2001 provided a wake-up call for lawmakers, the public at large, and medical providers of all backgrounds that the threat of biological attacks was real and required planning, training, and resources for response. Consequently, there has been an explosion of interest among health-care practitioners to understand better how to manage the medical consequences of exposure to biological weapons that can lead to mass casualties.


  Numerous measures to improve preparedness for and response to biological warfare (BW) or terrorism are ongoing at local, state, and federal levels. Training efforts have increased in both military and civilian sectors. A week-long Medical Management of Chemical and Biological Casualties Course taught at both USAMRIID and USAMRICD trains over 560 military medical professionals each year on biological and chemical medical defense. The highly successful USAMRIID international satellite courses on the Medical Management of Biological Casualties have reached over 110,000 medical personnel since 1997.


  Through this handbook and courses noted above, medical professionals learn that effective medical countermeasures are available against many of the bacteria, viruses, and toxins that might be used as biological weapons against our military forces or civilian communities. The importance of this education cannot be overemphasized and it is hoped that health-care professionals will develop a solid understanding of the biological threats we face and the effective medical defenses against these threats.


  The global BW threat is serious, and the potential for devastating casualties is high for certain biological agents. There are more than 10 countries around the world suspected to have offensive biological weapons programs. However, with early recognition, intervention, and appropriate use of medical countermeasures either already developed or under development, many casualties can be prevented or minimized.


  Even if providers have not read the text thoroughly, the purpose of this handbook is to serve as a concise pocket-sized manual that can be pulled off the shelf (or from a pocket) in a crisis to guide medical personnel in the prophylaxis and management of biological casualties. It is designed as a quick reference and overview, and is not intended as a definitive text on the medical management of biological casualties. More in-depth discussion of the agents covered here may be found in infectious diseases, tropical medicine, and disaster management textbooks.
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  SUMMARY


  Signs and Symptoms: A non-specific febrile syndrome may develop 7-41 days (average 2-3 weeks) after exposure. Radiographic evidence of pneumonia is present in up to 50 percent of cases. Duration of acute illness is usually 2 days to 2 weeks. Some patients may develop complications including hepatitis, endocarditis, or granulomatous disease.


  Diagnosis: Q fever is often not a clinically distinctive disease. A high index of suspicion is necessary. Confirmatory diagnosis is by serology (indirect fluorescent antibody, complement fixation, ELISA), PCR, or Coxiella burnetii positive blood cultures (infection control risk).


  Treatment: Q fever may be a self-limited illness; however, the potential for severe complications and relapse warrant that all cases be treated. Acute Q fever should be treated with tetracycline or doxycycline orally for 14-21 days. Chronic Q fever should be treated with combination therapy, either doxycycline plus quinolones for 4 years, or doxycycline plus hydroxychloroquine for 1  to 3 years.


  Prophylaxis: Chemoprophylaxis begun too early during the incubation period may delay but not prevent the onset of symptoms. Therefore, tetracycline or doxycycline should be started 8-12 days postexposure and continued for at least 5-7 days. A licensed vaccine is available in Australia and Europe. In the United States, an inactivated whole-cell IND vaccine is available with restrictions to those at high-risk of exposure.


  Isolation and Decontamination: Standard precautions are recommended for healthcare workers. Person-to-person transmission is rare. Patients exposed to Q fever by aerosol do not present a risk for secondary contamination or reaerosolization of the organism. Decontamination is accomplished with soap and water or 0.5 percent hypochlorite solution. The M291 skin decontamination kit will not neutralize the organism.


  OVERVIEW


  Q fever is a zoonotic disease caused by Coxiella burnetii, which is globally distributed. Its natural reservoirs are sheep, cattle, goats, cats, some wild animals (including rodents), and ticks. The organism localizes in the gravid uterus and mammary glands of infected animals and is shed in high numbers at parturition, whether at or before term. Transmission to humans is typically via aerosolization of infectious particles such as from premises contaminated with fetal membranes, birth fluids, aborted fetuses, and excreta from infected animals in locations where infected animals and their by-products are processed, and at necropsy sites. Infection in livestock occasionally results in abortion, stillbirth, and dystocia, but is often asymptomatic. Transmission also occurs by ingesting contaminated raw milk and cheese, through blood product transfusions, vertically (mother to offspring), and by tick vectors. Transmission by infected tick bite is presumed to be important in maintaining livestock reservoirs but is of lesser importance for human disease.


  The infectious dose is extremely low; a single organism may lead to infection. Concentrations of the organism in a gram of placental tissue may be as high as 109 ID50. Symptomatic or not, infected livestock shed large numbers of organisms in placental tissues and body fluids including milk, urine, and feces. Exposure to infected animals at parturition is an important risk factor for endemic disease. Humans acquire the disease primarily by inhaling aerosols contaminated with the organism. Farmers, abattoir workers, and hunters are at greatest risk for exposure. Coxiella burnetii is also a significant hazard in laboratory personnel who are working with the organism. A BW attack with the Q fever organism would likely cause a disease similar to that occurring naturally. Q fever has been a United States notifiable disease since 1999.


  HISTORY AND SIGNIFICANCE


  Q fever was first described in Australia by Derrick in 1935 after an outbreak of febrile illness among abattoir workers. It was called Query fever because the causative agent was initially unknown. Also in 1935, United States researchers isolated a rickettsia-like agent from ticks that were subsequently linked to laboratory-acquired infection, calling it Nine-Mile agent. These agents were later determined to be identical. Burnet was first to isolate and describe the organism in 1937, and Cox described vector transmission from ticks in 1938. Coxiella burnetii is a rickettsia-like organism that is resistant to heat, desiccation, and many common disinfectants. These features allow it to survive for long periods in the environment. It is highly infectious by the aerosol route and humans are often quite susceptible to disease. A single inhaled organism may produce clinical illness. For all of these reasons, C. burnetii could be used as an incapacitating BW agent.


  CLINICAL FEATURES


  The incubation period of Q fever varies inversely with the inhaled inoculum of Coxiella, typically from 7 to 21 days (mean 15, range 2-41). Nearly 60 percent of natural cases result in asymptomatic seroconversion. Of those who develop clinically apparent disease, less than 5 percent will be ill enough to require hospitalization. In symptomatic patients, onset is typically abrupt and heralded by high fever (104-105F), fatigue, headache, and chills. Sweats, myalgias, dry cough, and nausea are common as well. Fever typically increases to a plateau over 2-4 days then ends abruptly after 1-2 weeks; untreated, fever duration ranges from 5-57 days. Weight loss is not uncommon. While a febrile syndrome with headache is probably the most common clinical presentation, atypical pneumonia or acute hepatitis syndromes are common as well, and tend to follow a geographical distribution; for example, pneumonia predominates in Nova Scotia, while hepatitis predominates in France.


  Acute Q fever pneumonia generally presents as a nonspecific febrile (104-105F) illness, with headache (often severe, retro-orbital), fatigue, chills, myalgias, and sweats, with dry cough developing in 24 to 90 percent of patients 4-5 days after initial onset. Other less common signs and symptoms may include nausea, vomiting, confusion, sore throat, diarrhea, abdominal pain, and chest pain. Physical examination of the chest is usually normal, but may reveal inspiratory rales in some cases. Chest radiograph is abnormal in 90 percent of pneumonia patients, but demonstrates non-specific findings of atypical pneumonia; single or multiple (often bilateral) patchy infiltrates with a predilection for the lower lobes. Rounded or nodular focal opacities, hilar adenopathy, or effusions have less frequently been described. Pleuritic chest pain occurs in about one-fourth of patients with Q fever pneumonia. Mortality rate is <3 percent and most patients recover within several months even without treatment.


  Acute Q fever hepatitis, seen in 30-60 percent of reported cases, typically manifests itself only as elevated liver associated enzymes in conjunction with the nonspecific febrile syndrome described already. This mild hepatitis may occur in conjunction with atypical pneumonia or in the absence of a febrile syndrome as well. While hepatomegaly is common, abdominal pain, anorexia, nausea, vomiting, and diarrhea are less so, and jaundice is rare. Fulminant hepatic necrosis leading to death has been described, but is very rare. Most patients recover fully.


  Other findings associated with acute Q fever include pericarditis (present in approximately 1 percent), myocarditis (0.5-1 percent of cases, but potentially life-threatening), and meningoencephalitis (0.3-1 percent of cases).


  The primary complication of acute Q fever is the development of chronic disease, which develops in less than 5 percent of acute cases and most commonly presents as endocarditis; but it may also present as osteoarticular disease, vascular infection, or granulomatous hepatitis. Most patients who develop chronic Q fever have an underlying condition which predisposes to disease. Endocarditis accounts for 60-70 percent of all chronic Q fever cases; 90 percent of all cases of endocarditis develop in patients with underlying cardiac valvular defects (congenital, rheumatic, degenerative, or infectious). Approximately 40 percent of patients with cardiac valvular defects who contract acute Q fever will ultimately develop endocarditis. Endocarditis patients usually present with heart failure or valvular dysfunction, often after a remittent febrile illness with malaise, fatigue, weight loss, and sweats. Findings that accompany endocarditis include vegetative lesions on valves (seen on echocardiography in less than 25 percent of patients, predominantly aortic and prosthetic), clubbing of digits, hepatomegaly and splenomegaly (half of patients), arterial emboli (1/3 of patients), and purpura (20 percent of patients). Mortality is less than 10 percent for endocarditis when treated with appropriate antibiotics; however, relapse rates of up to 50 percent occur upon withdrawal of therapy.


  Acute Q fever during pregnancy (especially in the first 2 trimesters) is associated with an increased incidence of fetal death, premature delivery, and low birth weights; the majority of these pregnant women will develop chronic Q fever. While antibiotic treatment during pregnancy dramatically reduces the incidence of complications for the fetus, the majority of the mothers still develop chronic Q fever.


  DIAGNOSIS


  Differential Diagnosis: Q fever usually presents as an undifferentiated febrile illness or a primary atypical pneumonia, making it difficult to distinguish from viral illnesses or pneumonia caused by Mycoplasma pneumoniae, Legionella pneumophila, Chlamydophila psittaci and Chlamydophila pneumoniae (latter two formerly Chlamydia spp.). More rapidly progressive forms of Q fever pneumonia may look like bacterial pneumonias such as tularemia or plague. If significant numbers of soldiers from the same geographic area are presenting over 1 to 2 weeks with a nonspecific febrile illness with associated pulmonary symptoms in about 25 percent of cases, attack with aerosolized C. Burnetii should be suspected. Diagnosis may rest on clinical and epidemiologic findings in the event of possible BW attack.


  Laboratory Diagnosis: A complete blood count is usually unremarkable excepting leukocytosis and/or thrombocytopenia in up to one third of patients in the acute phase. Thrombocytosis can occur in the convalescent phase. Erythrocyte sedimentation rate (ESR) typically is mildly elevated. Liver function tests in up to 85 percent of patients show a two- threefold elevation in alkaline phosphatase and the transaminases (AST, ALT). Bilirubin is usually normal. Hepatitis patients and those with chronic Q fever frequently have circulating autoantibodies, including anti-smooth muscle, anti-cardiolipin, anti-phospholipid, anti-clotting factor (thus liver biopsy may risk hemorrhage), and antinuclear antibodies. Endocarditis patients usually have a significantly elevated erythrocyte sedimentation rate (ESR) often develop anemia, thrombocytopenia, and polyclonal hypergammaglobulinemia.


  Blood cultures on standard medium are invariably negative, as Coxiella will only grow in living cells or organisms; even so, most laboratories do not attempt cell culture as it poses a significant infection risk to laboratory personnel (BSL-3 precautions) and is often less sensitive than serology. Sputum examination is unremarkable even in patients with productive cough. Mild lymphocytic pleocytosis is common in the cerebrospinal fluid of patients with meningoencephalitis. Liver biopsy in hepatitis patients or bone biopsy in patients with osteomyelitis may reveal granulomas.


  Serological tests are confirmatory and include identification of antibody to C. burnetii by indirect fluorescent antibody (widely used and considered dependable), complement fixation (CF) (commonly used but somewhat insensitive), and ELISA (sensitive and easy to perform). Specific IgM antibodies may be detectable as early as the second week after onset of illness. Combined detection of IgM, IgA, and IgG antibodies improves assay specificity and provides accuracy in diagnosis. Two antigenic phases of C. burnetii infections exist: phase I (virulent) and phase II (avirulent). Acute Q fever cases usually exhibit a much higher antibody level to phase II (first detected during the second week of illness). Antibodies to phase I antigens of C. burnetii generally take longer to appear and indicate continued exposure to the bacteria. High levels of antibody to phase I in later isolates in conjunction with constant or falling levels of antibody to phase II suggest chronic Q fever (Table 1). Antibodies to phase I and II antigens may persist for months or years after initial infection. A fourfold rise in CF antibody titer against phase II antigen is considered positive for acute disease but requires a baseline and repeat sample in 2-4 weeks. CF antibody titer against phase I antigen equal to or greater than 1:200, or phase I IgA equal to or greater than phase II titer is considered positive for chronic disease. The CF test may not be useful if sera have intrinsic anti-complement activity. ELISA is available at USAMRIID in which a single serum specimen can be used to reliably diagnose acute Q fever as early as 1 1/2 - 2 weeks into illness. Coxiella burnetii may also be identified in infected tissues by using immunohistochemical staining and DNA detection methods.
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  Imaging Studies: Chest radiography may reveal atypical pneumonia; pleural effusions are rare. Sonography may reveal granulomatous lesions, particularly of the liver, even in asymptomatic patients. Transesophageal echocardiography is more sensitive in finding the typically small and subendothelial lesions of endocarditis. Chronic Q fever findings include cardiac valve abnormalities (vegetation, regurgitation, abscess) and granulomatous hepatitis.


  MEDICAL MANAGEMENT


  Standard precautions are recommended for healthcare workers as both nosocomial transmission and infections during autopsy have been documented. Most cases of acute Q fever resolve without antibiotic treatment, but all suspected cases of Q fever should be treated to reduce the risk of complications, some of which are fatal.


  Acute Q fever. Doxycycline 100 mg every 12 hours for at least 14 days is the treatment of choice for acute Q fever; alternatively, tetracycline 500 mg every 6 hours could be used. Antibiotics are most effective if begun within 3 days of the onset of symptoms. Fever usually disappears within 3 to 4 days after treatment is begun. Relapse is not uncommon and may be associated with an antibiotic regimen shorter than 2 weeks. Ciprofloxacin and other quinolones are active in vitro and should be considered in patients unable to take tetracycline or doxycycline, but they may require longer courses (14-21 days) to be effective. Quinolones may be a better choice than tetracyclines for patients with meningoencephalitis as they penetrate the cerebrospinal fluid more consistently. Trimethoprim-sulfamethoxazole (TMP-SMX) or macrolides (especially newer macrolides like clarithromycin or azithromycin) may represent alternative therapies for patients for whom doxycycline or quinolones are contraindicated. Ideal therapy for acute Q fever in children less than 8 years old, for whom doxycycline is contraindicated, has not been determined; some clinicians recommend TMP-SMX for this group, while macrolides may be useful alternatives.


  Current literature suggests the possibility that hydroxychloroquine or a similar drug chloroquine may play a role in preventing chronic Q fever in selected high-risk patients; for example, some researchers advocate treating acute Q fever in patients with abnormal cardiac valves with at least 12 months of doxycycline plus hydroxychloroquine to prevent progression to endocarditis. Q fever during pregnancy is usually treated with trimethoprim-sulfamethoxazole (TMP-SMX) 160 mg/800mg po bid for the duration of pregnancy; this regimen often does not clear infection, thus a standard 2-3 week course of doxycycline or quinolone may be necessary post-partum.


  Chronic Q fever. Successful treatment of Q fever endocarditis is difficult. Combination therapy of doxycycline with quinolones for at least 3-4 years, or doxycycline 100 mg po bid with hydroxychloroquine 200 mg po tid for at least 1  years is recommended. The latter regimen leads to fewer relapses; however, it requires routine eye examination to monitor for hydroxychloroquine-associated ocular toxicity or visual field changes. Valve replacement may be required to cure Q fever endocarditis. Women who have contracted acute Q fever during pregnancy should have specific serum antibody titers determined post-partum; those with evidence of chronic Q fever by serology are often treated with at least 12 months of doxycycline plus hydroxychloroquine. For all forms of chronic Q fever specific serum antibody titers are followed (typically every 3 months); antibiotics should be continued until phase I C. burnetii IgG and IgA levels drop to 1:200 or less.


  Whether chronic or acute, the importance of following antibiotic therapy protocol must be emphasized, and close follow-up care with an infectious disease specialist is recommended.


  PROPHYLAXIS


  Vaccine: A licensed Q fever vaccine is available in Australia and Eastern Europe. Administration of vaccine in immune or pre-sensitized individuals may cause severe local induration, sterile abscess formation, and necrosis at the inoculation site, thus prior exposure must first be determined. This is accomplished by an intradermal skin test using 0.02 mg of vaccine. Vaccination with a single dose of this killed suspension of C. burnetii provides complete protection against naturally occurring Q fever, and greater than 95 percent protection against aerosol exposure. Protection lasts for at least 5 years. A formalin-inactivated whole cell IND vaccine is available for vaccinating at-risk personnel on an investigational basis in the United States.


  Antibiotics: Chemoprophylaxis begun 8-12 days postexposure is effective, with tetracycline 500 mg every 6 hours or doxycycline 100 mg every 12 hours for at least 57 days. Chemoprophylaxis given within 1-7 days of exposure is not effective and may only prolong the onset of disease.


  Control: As with many zoonoses, work is done with animal health authorities to determine whether the source of an outbreak is naturally occurring or the result of BW. Animal health authorities can also help to control outbreaks that may be propagated by intentionally or unintentionally infected livestock sources, and ensure that diary products are pasteurized and from approved sources.
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  SUMMARY


  Signs and Symptoms: Ulceroglandular tularemia presents with a local ulcer and regional lymphadenopathy, fever, chills, headache, and malaise. Typhoidal tularemia presents with fever, headache, malaise, prostration, and often substernal discomfort and a non-productive cough.


  Diagnosis: Physical findings are usually non-specific. Chest x-ray may reveal a pneumonic process, mediastinal lymphadenopathy or pleural effusion. Routine culture is possible but difficult. The diagnosis can be established retrospectively by serology.


  Treatment: Administration of antibiotics (streptomycin or gentamicin) with early treatment is very effective for naturally acquired disease.


  Prophylaxis: A live, attenuated vaccine is available as an investigational new drug. It is administered once by scarification. A 2-week course of doxycycline or ciprofloxacin should be effective as prophylaxis when given after exposure to a susceptible strain.


  Isolation and Decontamination: Standard precautions for healthcare workers. Organisms are relatively easy to render harmless by mild heat (55Celsius for 10 min) and standard disinfectants.


  OVERVIEW


  Francisella tularensis, the causative agent of tularemia, is a small, aerobic non-motile, gram-negative coccobacillus. Tularemia (also known as rabbit fever and deer fly fever) is a zoonotic disease that humans typically acquire after skin or mucous membrane contact with tissues or body fluids of infected animals, or from bites of infected ticks, deerflies, or mosquitoes. Less commonly, inhaling contaminated aerosols or ingesting contaminated foods or water may produce clinical disease. Respiratory exposure to infectious aerosols would typically cause typhoidal tularemia with pneumonia, but rarely ulceroglandular or oculoglandular forms can be seen as well. The organism is found throughout the temperate northern hemisphere and is the typically the cause of only the temperate northern hemisphere and is the typically the cause of only 2000), but is infrequently the cause of large human epidemics associated with animal epizootics. F. tularensis exists in at least two variants, or biovars: Biovar A, which is the predominant cause of human disease in North America; and Biovar B, a less virulent form which predominates in northern Europe and Asia. The organism can remain viable for weeks in water, soil, carcasses, hides, and for years in frozen rabbit meat. It is resistant for months to temperatures of freezing and below. It is easily killed by heat and disinfectants.


  HISTORY AND SIGNIFICANCE


  Francisella tularensis was identified as a distinct organism in 1911 during an investigation of a plague-like disease in rodents in Tulare County, California. Dr. Edward Francis, USPHS, established the cause of deer-fly fever as Bacterium tularense and subsequently devoted his life to researching the organism and disease, hence, the organism was later renamed Francisella tularensis. F. tularensis has been responsible for large epidemics in the past. During WWII and the German siege of Stalingrad, there were perhaps hundreds of thousands of human cases and many were pulmonary, leading to speculation that this may have resulted from the intentional use of tularemia as a biological weapon. However, there was also an ongoing and concurrent epizootic in rodents and thousands of human cases were documented in the area before the siege. This of course suggests a natural cause for the epidemic. In Sweden during the winter of 1966-67, hundreds of cases, most of which were pulmonary, occurred in farmers who processed hay contaminated by infected rodents.


  Francisella tularensis was weaponized by the United States in the 1950s and 1960s during the U.S. offensive BW program. In addition, other countries are suspected to have weaponized this agent as well. This organism can be stabilized for weaponization by an adversary and produced in either a wet or dried form for delivery against U.S. forces in fashion similar to the other bacteria discussed in this handbook.


  CLINICAL FEATURES


  After an incubation period of 3-6 days (range 1-21 days; probably dose dependant), onset is usually acute. Tularemia typically appears in several forms, which can generally be categorized as either typhoidal or ulceroglandular. In humans, as few as 10 to 50 organisms will cause disease if inhaled or injected intradermally, whereas approximately 108 organisms are required with oral challenge.


  Typhoidal tularemia (5-15 percent of naturally acquired cases) occurs mainly after inhalation of infectious aerosols but can occur after intradermal or gastrointestinal challenge. The disease manifests as a nonspecific syndrome consisting of abrupt onset of fever (38-40oC), headache, malaise, myalgias, and prostration; but unlike most other forms of tularemia disease, it presents without lymphadenopathy. Occasionally patients will present with nausea, vomiting, diarrhea, or abdominal pain. Case fatality rates are approximately 35% in untreated, naturally acquired typhoidal cases. Survivors of untreated tularemia may have symptoms which persist for weeks or, less often, months, with progressive debilitation. Mortality is higher if pneumonia is also present; this is the form of disease most likely to be seen after an aerosol BW attack. Case fatality rates after a BW attack may be greater than the 1-3 percent seen with appropriately treated natural disease.


  Ulceroglandular tularemia (75-85 percent of naturally acquired cases cases) is most often acquired through inoculation of the skin or mucous membranes with blood or tissue fluids of infected animals. It is characterized by usually sudden onset of fever (85%), chills (52%), headache (45%), cough (38%), and myalgias (31%), concurrent with the appearance of a painful papule at the site of inoculation. The papule progresses rapidly to pustule then painful ulcer, accompanied by development of painful regional lymphadenopathy. Cutaneous ulcers are generally 0.4-3.0 cm in diameter with heaped-up edges. Lymph nodes are 0.5 to 10 cm in diameter and usually tender. In 5-10 percent of cases there is focal lymphadenopathy without an obvious ulcer present. Enlarged nodes can become fluctuant and spontaneously drain even when the patient has been taking antibiotics, and, if untreated, can persist for months or even years.


  In a minority of cases (1-2 percent) the site of primary inoculation is in the eye (oculoglandular disease); this occurs after inoculation of the conjunctivae by contaminated hands, by splattering of infected tissue fluids, or via infectious aerosols. Patients have unilateral, painful, purulent conjunctivitis with preauricular or cervical lymphadenopathy. Chemosis, periorbital edema, and small nodular granulomatous lesions or ulcerations of the conjunctiva are noted in some patients.


  Pharyngitis can occur in up to 25 percent of all patients with tularemia. It usually presents as an acute exudative pharyngitis or tonsillitis, sometimes with ulceration and associated painful cervical lymphadenopathy. It may occur as a syndrome of isolated penicillin-unresponsive pharyngitis and mistaken for infectious mononucleosis or other viral pharyngitis.


  Pulmonary involvement is present in 47-94 percent of all naturally occurring cases of disease. It may be severe and fulminant or mild and asymptomatic and can be associated with any form of tularemia (seen in 30 percent of ulceroglandular cases), but it is most common in typhoidal tularemia (up to 80 percent of cases). Pneumonitis is asymptomatic in up to 30 percent of cases but more commonly presents with non-productive cough and substernal chest pain and occasionally with pleuritic chest pain, dyspnea, purulent sputum, or hemoptysis. An atypical or interstitial perihilar process is common but fulminant lobar pneumonias, bronchiolitis, cavitary lesions, bronchopleural fistulas, and chronic, granulomatous processes have all been described. Hilar adenopathy is common and pleural effusions have been recorded in 15 percent of cases. Thirty percent of cases of tularemia pneumonia may be accompanied by pharyngitis. Like pneumonic plague, tularemia pneumonia can be primary after the inhalation of organisms or secondary after hematogenous spread from other sites. Untreated, mortality can approach 60 percent.


  DIAGNOSIS


  Clinical diagnosis. A clue to the diagnosis of tularemia after a BW attack with F. tularensis might be a large number of temporally clustered patients presenting with similar nonspecific, febrile, systemic illnesses progressing rapidly to life-threatening pleuropneumonitis. Differential diagnoses include typhoidal syndromes (e.g., typhoid fever, rickettsia, or malaria) or pneumonic processes (e.g., plague, mycoplasma, influenza, Q-fever, staphylococcal enterotoxin B). Even after an aerosol BW attack, a percentage of patients should be expected to present with ulceroglandular disease. Some patients may exhibit a pulsetemperature mismatch (seen as often as 40 percent of the time in naturally acquired disease). The systemic symptoms and signs (fever) of tularemia classically respond quickly to appropriate antibiotics; patients typically improve dramatically within 24-48 hr of initiation of aminoglycosides (e.g. gentamicin), tetracyclines (e.g. doxycycline), or fluoroquinolones (e.g. ciprofloxacin). In contrast patients may remain febrile for weeks while on penicillin or cephalosporins alone.


  Radiologic diagnosis . Chest radiographs should be performed if systemic tularemia disease is suspected but findings are often nonspecific. Atypical pneumonia accompanied by hilar adenopathy or pulmonary findings on CXR in the absence of clinical findings of pulmonary disease, could be clues to tularemia in some cases.


  Laboratory diagnosis. Initial laboratory evaluations are generally nonspecific. Peripheral white blood cell counts usually range from 5,000 to 22,000 cells per microliter. Differential blood cell counts are normal with occasional lymphocytosis late in the disease process. Hematocrit, hemoglobin, and platelet levels are usually normal. Mild elevations in lactic dehydrogenase, serum transaminases, and alkaline phosphatase are common. Rhabdomyolysis may be associated with elevations in serum creatine kinase and urinary myoglobin levels. Cerebrospinal fluid is usually normal, although mild abnormalities in protein, glucose, and blood cell counts have been reported.


  Tularemia can be diagnosed by recovering the organism in culture from blood, ulcers, conjunctival exudates, sputum, gastric washings, and pharyngeal exudates. Recovery of organisms may even be possible after the institution of appropriate antibiotic therapy. However, unless tularemia is suspected, delays in diagnosis are probable as the organism does not grow well in standard clinical laboratory medium. F. tularensis produces small, smooth, opaque colonies after 24 to 48 hr on medium containing cysteine or other sulfhydryl compounds (e.g., glucose cysteine blood agar, thioglycollate broth). Isolation represents a clear hazard to laboratory personnel and culture should only be attempted in BSL-3 containment.


  Most diagnoses of tularemia are made serologically using bacterial agglutination or enzyme-linked immunosorbent assay (ELISA). Antibodies to F. tularensis appear within the first week of infection but levels adequate to allow confidence in the specificity of the serologic diagnosis (titer > 1:160) do not appear until more than 2 weeks after infection. Because cross-reactions can occur with Brucella spp., Proteus OX19, and Yersinia organisms and because antibodies may persist for years after infection, diagnosis should be made only if a fourfold or greater increase in the tularemia tube agglutination or microagglutination titer is seen during the course of the illness. Titers are usually negative the first week of infection, positive the second week in 50-70 percent of cases, and reach a maximum in 4-8 weeks.


  MEDICAL MANAGEMENT


  Treatment. Initial empiric therapy for systemic disease caused by F. tularensis includes at least one of the following antibiotics:


  Preferred


  
    	 Streptomycin1, 1g IM bid (15 mg/kg IM bid for children), or


    	 Gentamicin 5 mg/kg IM or IV qd ( 2.5 mg / kg IM or IV q8 hr for children), or

  


  Alternatives


  
    	 Doxycycline, 100 mg IV q12 hr for adults or children  45kg (2.2 mg/kg IV q 12 hr for children <45 kg), or


    	 Ciprofloxacin 400 mg IV every 12 hr for adults (for children use 15 mg/g IV q 12 hr (up to 1g/day)), or


    	 Chloramphenicol, 15 mg/kg IV q 6 hr

  


  Intravenous antibiotics can be switched to oral antibiotics as the improvement in the patients course dictates. Length of therapy depends upon the antibiotic used. Chloramphenicol and tetracyclines (doxycycline) have been associated with relapse with courses lasting even 2 weeks and thus should be continued for at least 14-21 days. Streptomycin, gentamicin, and ciprofloxacin should be continued for at least 10-14 days. It is quite possible that any intentional use of tularemia as a weapon will employ a strain of the organism which is resistant to our preferred antibiotics. Thus testing the strain for antibiotic susceptibilities is of paramount importance. A clinical clue to resistance would be failure of the patient to improve dramatically after 24-48 hr of antibiotics.


  Infection Control. Because there is no known human-to-human transmission of tularemia, neither isolation nor quarantine is necessary. Standard precautions are appropriate for care of patients with draining lesions or pneumonia. Strict adherence to the drainage / secretion recommendations of standard precautions is required, especially for draining lesions, and for the disinfection of soiled clothing, bedding, equipment, etc. Heat and disinfectants easily inactivate the organism. Laboratory workers should not attempt to grow the organism in less than BSL-3 conditions.


  PROPHYLAXIS


  Vaccine: An investigational (IND) live-attenuated vaccine (live vaccine strain - LVS), administered by scarification, has been given to > 5,000 persons without significant adverse reactions. The vaccine prevents typhoidal and ameliorates ulceroglandular forms of laboratory-acquired tularemia. Aerosol challenge tests in laboratory animals and human volunteers have demonstrated significant protection. As with all vaccines, the degree of protection depends upon the magnitude of the challenge dose. Vaccine-induced protection could be overwhelmed by extremely high doses of the tularemia bacteria.


  Immunoprophylaxis. There is no passive immunoprophylaxis (i.e., immune globulin) available for pre- or postexposure management of tularemia.


  Preexposure prophylaxis: No antibiotics are licensed by the FDA for use before exposure to tularemia. However, chemoprophylaxis with ciprofloxacin or doxycycline) may protect against tularemia based upon in vitro susceptibilities.


  Postexposure prophylaxis:


  Preferred


  
    	 Doxycycline 100 mg po bid for adults and children 45 kg (for children <45 kg use 2.2 mg / kg po bid), or


    	 Ciprofloxacin 500 mg po bid for adults (15 mg/kg po bid (up to 1 g/day) for children)

  


  Postexposure prophylaxis should ideally begin within 24 hr of exposure and continue for at least 14 days. These oral antibiotic dosages may also be appropriate for treatment in mass casualty settings in which intravenous antibiotics are not available.


  Chemoprophylaxis is not recommended after potential natural exposures (tick bite, rabbit, or other animal exposures).


  


  1 Streptomycin has historically been the drug of choice for tularemia and is the only aminoglycoside antibiotic approved by the FDA for treatment of tularemia; however, since it may not be readily available immediately after a large-scale BW attack, gentamicin and other alternative drugs should be considered first. Requests for streptomycin should be directed to the Roerig Streptomycin Program at Pfizer Pharmaceuticals in New York (800-254-4445).


  VIRAL AGENTS
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  Viruses are the simplest microorganisms and consist of a nucleocapsid protein coat containing genetic material, either RNA or DNA. In some cases, the viral particle is also surrounded by an outer lipid layer. Viruses are much smaller than bacteria and vary in size from 0.02 m to 0.2 m (1 m = 1/1000 mm). Viruses are intracellular parasites and lack a system for their own metabolism; therefore, they depend upon the synthetic machinery of their host cells. This means that viruses, unlike the bacteria, cannot be cultivated in synthetic nutritive solutions, but require living cells in order to replicate. The host cells can be from humans, animals, plants, or bacteria. Every virus requires its own special type of host cell for replication, because a complicated interaction occurs between the cell and virus. Virus-specific host cells can be cultivated in synthetic nutrient solutions and then infected with the virus in question. Another common way of producing viruses is to replicate them on chorioallantoic membranes (from fertilized eggs). Virus production is expensive, demanding, and time-consuming. A virus typically brings about changes in the host cell that eventually lead to cell death. This handbook covers three types of viruses which could potentially be employed as BW agents: smallpox, alphaviruses (e.g., VEE), and hemorrhagic fever viruses.
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  SUMMARY


  Signs and Symptoms: Clinical manifestations begin acutely with malaise, fever, rigors, vomiting, headache, and backache. Two to 3 days later, lesions appear which quickly progress from macules to papules, and eventually to pustular vesicles. They are more abundant on the extremities and face, and develop synchronously.


  Diagnosis: Neither electron nor light microscopy are capable of discriminating variola from vaccinia, monkeypox, or cowpox. Culture and polymerase chain reaction (PCR) diagnostic techniques are more accurate in discriminating variola and other Orthopoxviruses.


  Treatment: At present, there is no effective chemotherapy, and treatment of a clinical case remains supportive.


  Prophylaxis: Immediate vaccination or revaccination should be undertaken for all personnel exposed.


  Isolation and Decontamination: Patients should be considered infectious from onset of rash until all scabs separate and should be isolated using droplet and airborne precautions during this period. In the civilian setting, strict quarantine of asymptomatic contacts for 17 days after exposure may prove to be impractical and impossible to enforce. A reasonable alternative would be to require contacts to check their temperatures daily. Any fever above 38C (101F) during the 17 days after exposure to a confirmed case would suggest the development of smallpox. The contact should then be isolated immediately, preferably at home, until smallpox is either confirmed or ruled out and remain in isolation until all scabs separate.


  OVERVIEW


  Smallpox is caused by the Orthopox virus, variola, which is known to exist in at least two strains, Variola major and the milder form, Variola minor. Despite the global eradication of smallpox and continued availability of a vaccine, the potential weaponization of variola continues to pose a military threat. This threat may be attributed to the aerosol infectivity of the virus, the relative ease of largescale production, and an increasingly Orthopoxvirus-naive populace. Although the fully developed cutaneous eruption of smallpox is unique, earlier stages of the rash could be mistaken for chicken pox (varicella). Secondary spread of infection constitutes a nosocomial hazard from the time of onset of a smallpox patient's exanthem until scabs have separated. Quarantine should be applied to secondary contacts for 17 days postexposure. Vaccinia vaccination and vaccinia immune globulin each possess some efficacy in postexposure prophylaxis.


  HISTORY AND SIGNIFICANCE


  Endemic smallpox was declared eradicated in 1980 by the World Health Organization (WHO). Although two WHO-approved repositories of variola virus remain at the Centers for Disease Control and Prevention (CDC) in Atlanta and at Russian State Centre for Research on Virology and Biotechnology (Koltsovo, Novosibirsk Region) Russian Federation, the extent of clandestine stockpiles in other parts of the world remains unknown. The WHO Advisory Committee on Variola Virus Research recommended that all stocks of smallpox be destroyed by 30 June 2002. However, destruction has been delayed annually since that time by the WHO Health Assembly due to concerns over the need for further study of the virus given its potential as a biological warfare agent.


  The United States stopped routinely vaccinating its military population in 1989, but began vaccination again in 2003 for troops deployed to Southwest Asia and the Republic of Korea. Routine civilian vaccination in the United States was discontinued in 1972. Thus much of the population is now susceptible to Variola major. Variola may have been used by the British Army against Native Americans by giving them contaminated blankets from the beds of smallpox victims during the eighteenth century. Japan considered the use of smallpox as a BW weapon in World War II and it has been considered as a possible threat agent against U.S. forces for many years. In addition, the former Soviet Union is reported to have produced and stockpiled massive quantities of the virus for use as a biological weapon. It is not known whether any of these stockpiles may still exist in Russia.


  CLINICAL FEATURES


  The incubation period of naturally-acquired smallpox averages 12 days, although it could range from 7-19 days after exposure. Clinical manifestations begin acutely with malaise, high fever (to 104oF), rigors, vomiting, headache, backache, and prostration; 15% of patients develop delirium. Approximately 10% of light-skinned patients exhibit an erythematous rash during this phase. Two to three days later, an enanthem consisting of small, painful ulcerations of the tongue and oropharynx appears concomitantly or within 24 hours of a discrete rash about the face, hands, and forearms.


  After eruptions on the lower extremities, the rash spreads centrally to the trunk over the next week. The exanthem typically begins as small, erythematous macules which progress to 2-3-mm papules over 2 to 3 days, then to 2-5-mm vesicles within 1 to 2 more days. Four to 7 days after rash onset, the vesicles
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