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Q fever Bioterrorism
Student Name
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Q fever
Q fever is an infectious disease of humans and animal disease caused by the infection of an obligate gram-negative intracellular bacterium Coxiella burnetii. Burnetii infection is most often potent in animals, with tenacious moulting of bacteria into the environs (Eldin et al. 2017). This bacterium does not typically cause clinical disease in these animals, but rather the animals serve as reservoirs. The Coxiella burnetii organisms are excreted in urine, milk, and faeces of infected animals. Additionally, the organisms are resistant to drying, heat, and other sterilizers; hence, there long survival in the environment. In the U.S, Q fever outbreaks predominantly stem from occupational exposure involving dairy workers, veterinarians, livestock farmers, meat processing plant workers and researchers at facilities housing domestic animals (Alonso et al. 2015).  Humans contract this Q fever infection through inhaling these organisms from air that contains airborne dust contaminated by dried birth fluids, dried placental material, and excreta of the infected domestic animals.  Other modes of transmission include tick bites and consumption of dairy products, especially unpasteurized milk. Often humans are very vulnerable to the disease, in most cases, a single C. burnetii organism can cause infection in a vulnerable individual.  Q fever includes two stages; acute and chronic stages. Acute Q fever symptoms are typically characterized by pneumonia or hepatitis. On the other hand, chronic Q fever is typically characterized by endocarditis in patients with pre-existing risk factors such as vascular or valvular defects and they are always deadly if undiagnosed (Dalton et al. 2014).
Q fever Threat Description 
The United Nations through the World Health Organization (WHO) and the CDC classifies C. burnetii as a class B perilous pathogenic agent. As earlier identified when individuals are exposed to C. burnetii they remain asymptomatic. Acute Q fever can result in the development of acute hepatitis with an elevation of alanine and/or aspartate transaminase. Consequently, in most cases, all individuals who have been exposed to C. burnetii are vulnerable of contracting chronic Q fever which places them at risk of a severe lengthy sequel (Brooke, Kretzschmar, Mutters, & Teunis, 2013).
As a biological weapon, it is identified that most cases associated with Q fever are not fatal, however, as weapons, they have the potent capability of weakening but not killing the target. Historically, it is deduced that the Q fever was a development of the Soviet Union, back in the 1970s but later the Saddam Hussein's regime in Iraq developed it too to serve as a biological weapon. The Defense Threat Reduction Agency (DTRA) holds that advances in culturing C.Burnetii may facilitate access to this agent, resulting in genetic manipulation thereby large scale production (Locker, 2013). As an incapacitating agent, Q fever is a problem to defence. This is because it will make people ill enough preventing them from living their normal life for a lengthy period of time, as a biological attack it is more devastating if it is disseminated as an aerosol. The United States is vulnerable to this biological weapon considering its stern stand on terrorism around the world (Dahlgren, McQuiston, Massung & Anderson, 2015). The increased concern around the world; terrorist groups, rogue regimes pose the possibility for them to manipulate the C.Burnetii and create a biological weapon with it, hence there is a need for stringent measures to be taken to curb the possibility as well as contain the bacteria in case of infection.   
Courses of Action to Q fever Threat
Serologic diagnosis
In this approach, the standard test for acute Q fever is the indirect immunofluorescence antibody (IFA). This is administered using C. burnetii antigen, particularly by pairing serum samples to validate a substantial rise in antibody titers. Initially, complement fixation (CF) was used to detect both phases I and phase II antibodies can be identified by a range of approaches.  However, the introduction of indirect fluorescent-antibody (IFA) tests and enzyme-linked immunosorbent assays (ELISA) has been considered the most subjective and expedient to use extensively (Million & Raoult, 2015). 
Treatment 
The recommended treatment for Q-fever is doxycycline. Doxycycline is considered the most suitable for both treating and preventing severe complications for non-pregnant adults with Q fever especially if it is administered within the first 3 days of signs and symptoms (Eldin et al. 2017). 
Vaccination
 Based on the difficulties related to the treatment of chronic Q fever, vaccinations are regarded as the substantial viable alternative for at-risk or high incidence regions and populations.  There are four effective vaccines identified so far; a trichloroacetic acid (TCA) extract; attenuated strain, M-44; a chloroform-methanol extract; and a formalin-inactivated culture extract (Ruiz & Wolfe, 2014).
Assessing the Courses of Action
Serological Diagnosis
The serologic diagnosis is not feasible in mitigating the Q fever threat. First, there is lengthy in administering the tests; the first is preferably taken the first week of symptoms, whereas the second sample is preferably taken3 to 6 weeks later.  Second, under serologic diagnosis, individuals with preceding infection often continue to be seropositive for lengthy periods even after resolution of their illness. This approach is not cost-effective considering single positive titers cannot be used to determine a diagnosis in patients subjected to animal exposures (Million & Raoult, 2015).
Treatment 
Despite doxycycline being considered effective in treating Q fever, it is certain that this approach is not feasible. First, the treatment is centered on clinical suspicion and it starts prior results from laboratory tests. Also, it is much effective if the infected individual is treated within the first three days of contracting the disease; however, chronically-ill patients often need lengthier times before their ailment subsidies or resolves. Consequently, treatment is not commendable for patients who are asymptomatic but rather only those considered being at high risk of developing chronic Q fever (Eldin et al. 2017).

Vaccination 
Q-fever vaccine poses issues for previously sensitized individuals who were earlier exposed to C. burnetii. In this case, individuals are required to undergo serology prior to vaccination to determine if they are already immune to Q fever, otherwise they may have adverse reactions especially for those whose blood tests for resistance to Q fever are negative. Pre-testing for vaccination takes approximately two weeks to determine if a vaccine can be employed, and further takes another two weeks after vaccination to develop protection (Ruiz & Wolfe, 2014). 
Recommendation
Based on the inferences drawn from the assessment of the possible courses of action for responding to the Q fever, prevention of the threat it could be the most feasible approach to tackle this biological threat. This is because Q fever is a biological threat that is of global distribution but with varying prevalence whose outbreaks occur on occasionally. By undertaking the prevention approach, the problems associated with the treatment of chronic Q fever will be addressed, the lack of cost-effectiveness associated with serologic diagnosis in combating the disease will be addressed and lastly, the issues due to adverse reactions poised by Q fever vaccination will be abated.
Implementing the Recommendation
To implement the prevention recommendation, the U.S government through the media and other health-related communication agencies should increase the public knowledge, particularly on perceived severity, anxiety, including perceived efficacy of measures related to Q fever. In a nutshell, the association between media coverage and the number of information people received would articulate perfectly with the levels of public knowledge in risk perception.  
Since almost household in the U.S rears some herds or livestock, passing threatening information in terms of feelings of anxiety, perceived severity, and (self-) efficacy of victims of Q fever will result in developing preventive behavior against Q fever. Typically it is vital for the community to have a suitable level of apparent vulnerability because those that identify themselves at risk are more expected to conform to government-advised preventive measures. Also, in addition to instilling a realistic sense of vulnerability, the public should be given additional information about the severity of the disease, to make them aware of the efficacy of measures, and guidelines for lessening infection risk with significant, realistic and feasible measures. 
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