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Shiga Toxin-Producing Escherichia coli in Australia
Introduction
Shiga toxin-producing Escherichia coli (STEC) is among the Australian national notifiable diseases. It is identified as a significant health problem in the country. While most strains of E. coli are not usually harmful, others can cause severe illnesses in human beings; STEC being one of them. In Australia, STEC is considered as the major cause of gastroenteritis. Mostly, STEC infections in humans are typified by abdominal cramps and acute bloody diarrhea.  What is more, STEC infections are most likely to result in more serious sicknesses such as the hemolytic uremic syndrome, a condition which can be fatal in humans. In addition, severe complications of STEC may result in kidney failure and it could sometimes lead to death. This paper will explore various aspects of STEC infections in Australia including basic anatomy, demographic characteristics, research on the disease,  prevalence, morbidity, mortality, diagnosis, prognosis, treatments and preventive strategies, just to name but a few.
Describe the condition: the body systems it involves, basic anatomy and physiology, is it a social condition, etc. Any co-morbidities? What are the key scientific questions? Is it a pandemic, epidemic, nuisance..?
According to Hughes et al., (2006) the shiga toxins are a part of the AB5 toxin family. They may cause illnesses directly by inhibiting the protein synthesis. Also, they may cause disease indirectly through the porinflammatory cytokine expression. They are noninvasive and therefore, they are usually absorbed through the epithelium of the intestine into the blood stream, after which they act on various host cell in target organs including the kidney and the brain. Through this process, the shiga toxins yield pathological characteristics of systemic disease.
 The symptoms of a STEC infection may manifest between three and four days after exposure to the bacteria. They include stomach cramps, diarrhea, and sometimes bloody diarrhea, and vomiting. In some cases of STEC infection, the patients may get fever, but it is not usually very high. In severe cases, STEC infections may result in hemolytic uremic syndrome (HUS). HUS is fatal, and may yield complications such as kidney failure, renal failure and sometimes death. In most cases, STEC infections in Australia are sporadic. However, few large outbreaks have also occurred in the country, though rarely (Vally et al., 2012).
What are the demographic characteristics of the condition?  Age, gender, race,ethnicity, location, etc. You may comment on international statistics, age-related demographics, sex- and race-related demographics, how many people not accessing treatment, etc.
According to the Queensland Health Department, Australia, STEC infections are more common in children and elderly. In the same vein, elderly people and children who get the infection are at a higher chance of developing HUS following a STEM infection. As a matter of fact, a study that was carried out by Vally et al. (2012) to investigate the prevalence of STEC infections and HUS in Australia revealed that sixteen percent of all the cases of STEC infections in the country occurred in children. In addition, for the age group between 15 and 59 years, more STEC infections occurred in females than in males. 
What type of research has been used to study the disease - basic research, clinical research, epidemiology, secondary research?  Comment briefly on each type used – purpose and results.
Various researches have been carried out with the aim of studying STEC infections. For instance, Valley et al. (2012) carried an eleven years epidemiology research with the aim of assessing the prevalence of the disease in Australia. They used national and state data, serotypes, hospitalization, mortality and outbreaks. For the eleven year period, they recorded only 822 infections, most of which were attributed to South Australia. The findings of this study indicated that the rate of STEC infections in the country was quite steady for the years that the study was conducted. Also, the study revealed that the incidence and morbidity of STEC in Australia was significantly lower as compared to other developed nations.
Secondly, in November 2008, McCall et al. (2010) conducted a primary research in a case of STEC infection which had occurred in a student who had participated in a school camp. Further investigations revealed that five more people who had also attended the camp had asymptomatic STEC. An examination of the water used during the camp revealed high levels of Escherichia coli. The study was conducted using case investigation method and student who had attended the camp filled questioners entailing demographics and the potential ways they could have contacted the virus at the camp site. Their stool samples were also collected and tested for STEC. Out of the fourteen student who participated in the study, four tested positive for STEC. The ministry of health advised all camp attendees to use bottled water for drinking and brushing. The school was advised to take the necessary actions to ensure that the water used for drinking meets the Australian Drinking Water Guidelines. This case study was useful in identifying the risk factors for STEC at the camp, and enacting measures for preventing future occurrences of STEC infections at the school.
Also, in the period between 1994-2000, Elliot et al  (2004) conducted an active national surveillance with the aim of determining the characteristic of STEC causing HUS in Australia. Through a clinical study, the researchers were able to discover that a diverse group of STEC was connected to HUS in Australia. However, this group was only common in Australia. They concluded that their findings would be significant in laboratory diagnosis and epidemiological tracing of  the infections related to STEC.
What is the incidence, prevalence, morbidity, and mortality of the condition?  Report statistics on this condition. Is it on the increase or decrease?  
 	Generally, for the eleven years period during which Vally et al.’s (2010) study was carried out, the overall national rate of STEC infections in Australia was around 0.4 cases in every 100,000 people per year. In short, only 822 STEC infections were recorded in the eleven year period. Most of cases (precisely 413) occurred in South Australia. Only one case was attributed to the Australian capital region. During the eleven year period, only eleven outbreaks had occurred. These outbreaks were relatively small in size, and they resulted from various serogroups. Given that STEC is an notifiable disease, most of the people who gets the infection get medical attention. 
According to the 2010 annual report of the OzFoodNet Working Group, in Australia, STEC infections have been comparatively steady since 2000. In 2010, only eighty STEC notifications were recorded in the country. This means that the incidence was 0.4 cases in every 100,000 people. This was a decline from the mean incident for years between 2000 and 2009, which was 0.5 cases per 100,000 people. Unlike in Australia where STEC infections and outbreaks are quite few, most developed countries record more numbers of infections and outbreaks. For instance, the Centers for Disease Control and Prevention (CDC, 2012) noted that in the US, STEC infections cases amount to around 265,000 every year. Moreover, there are 3,600 hospitalization, and around 30 deaths. Most infections occur among children and the elderly. Both groups are also at a higher risk of developing HUS. 
In their eleven year study, Vally et al. (2012) recorded 152 hospitalization cases of STEC infection. This represents an incident of 0.08 hospitalizations in every 100,000 people. In the same line, they recorded only 3 deaths from STEC infections in which HUS did not occur.  In the period between 2001 and 2009, eleven outbreaks of STEC occurred in Australia. Most of the outbreaks were small affecting an average of around six people. 25 percent of these people were admitted, but no related death was recorded (Valley et al. 2012). Despite the relatively few numbers of infections, Valley et al. notes that the burden of STEC is substantial. This claim can be supported by a study that was conducted by McPherson et al (2011), to investigate the economic implications of the illness in South Australia, where STEC prevalence is highest in the country. The study which was conducted between 2003 and 2006 revealed that 7% of the STEC patients developed HUS. Out of these, 40% of them experienced related long-term medical issues. The study revealed that 44% of the forty three participants were hospitalized. The researchers estimated the cost of treatment to be 3,132 Australian dollars per participant. Vally et al. (2012) estimated that if all the STEC infections in Australia were accounted for, treatment would amount to around 2, 633, 181 AUD per year. As such, despite the seemingly few cases, the burden of STEC in Australia is substantial.
What is the mode of transmission?
The mode of transmission of STEC is through the fecal-oral route. In short, it occurs when humans ingest the STEC bacteria. Ingestion mostly occur through the consumption of contaminated food and/ water. The contaminated food occur mostly in form of undercooked beef, ready to eat meat products, fresh products such as fruits and vegetables which are not properly washed, as well as unpasteurized milk and milk products. The other form of ingestion of the bacteria occurs when humans come into direct contact with infected animals or their fecal matter. Likewise, ingestion of the bacteria may occur through coming into direct contact with infected humans or their fecal matter. The bacteria can also be ingested through cross contamination. Lastly, secondary transmission may occur in large outbreaks of STEC (CDC, 2018).
What is the Diagnosis and Management?
The diagnosed of STEC infections is done through laboratory testing of stool specimens for culture of STEC O157. Laboratories that test the specimen for Shiga toxins are also able to detect non-O157 STEC infections and an assay that detects Shiga toxins, which has low sensitivity, or the genes encoding these toxins. Nonetheless, most laboratories are not able to conduct serological testing for serogroup and other traits of non-O157 STEC. Therefore, STEC-positive specimens are usually sent to the public health labs for these tests (Public Health Laboratories, 2012). 
What is the Prognosis and Life Expectancy of the Condition? 
The incubation period of STEC is between three and four days. While the infection may be asymptomatic, symptomatic STEC infections are characterized by diarrhea, abdominal cramps. At this stage the infection is easily treated and managed. In severe cases, HUS may occur in around the seventh day following the onset, and when the initial symptoms are improving. McPherson (2011) noted that the occurrence of HUS in STEC patients result in severe health complications including kidney failure and renal failure. Other HUS related complications that may arise include stroke, seizure, and thrombotic thrombocytopenic. These sequelae of HUS in STEC patients my lead to related long-term health complications.
What treatments have been developed and what is their effectiveness? What preventive strategies are available?
Antibiotics have been the traditional treatment for STEC. However, the Queensland State Department of health (2014) noted that the antibiotics have conventionally been used for treating the STEC infections in their early stages and to get rid of carriage in asymptomatic cases. However, the department stresses that the effectiveness of antibiotics has not been established in the two roles. What is more, today, the use of antibiotics is being discouraged because they have been found to increase the risk of developing HUS in STEC patients. On the contrary, supportive therapy such as hydration has been found effective in the treatment of STEC (CDC, 2018). 
There are numerous preventive strategies but most of them are based on food and food handling hygiene. To start with, STEC patients should be advised on the importance of washing hands with soap and water after using the toilet, and before handling food. This would be useful in reducing person to person transmission. Food hygiene practices should be maintained. For instance, the places and utensils which are used to handle food should be thoroughly cleaned, and all meats should be cooked thoroughly. Fruits and vegetables should be washed thoroughly before consumption. Adequate hygiene should be emphasized in childcare institutions and particularly frequent hand washing with soap and water. Infected persons who handle children should avoid contact with the children until they are healed. Also, people should avoid taking untreated water and unpasteurized milk and juices. In general, personal and food hygiene are important in the prevention of STEC infections (Queensland health department 2014, CDC, 2018). 
What agencies are involved in this condition and what is their role? Are there any government agencies involved? 
Given that STEC is an notifible disease, the departments of health, at the national and state levels are involved in the prevention of STEC outbreaks and infections, through investigations, public outreach, and devising ways to mitigate occurrences. Academicians and clinicians are also stakeholders and they contribute through epidemiological and other types of inquiries into the subject. Given that it is a foodborne illness, the Australian OzFoodNet Network is a stakeholder, and it contributes by monitoring incidences and causes of STEC.
What is happening locally regarding this Condition? 
The major happenings regarding STEC infection in Australia is testing and researching in order to determine the common sources of infection and the vehicles of transmission. Also, active surveillance is being enhanced through health centers and diagnostic pathology labs. Outreach is also carried out to educate the public on the preventive measures of STEC, and the steps to take in case of an infection and/or an outbreak.
Brief Summary of what you have Found
In conclusion, STEC is caused by the shiga toxins. It may be asymptomatic, or it may manifest through diarrhea, bloody diarrhea, vomiting and abdominal cramps. The elderly and children are more likely to get STEC infections as compared to other age groups. Various research including clinical, epidemiology and primary research have been conducted in Australia, in the enquiry of various elements of STEC. The researches indicate that the incidence of STEC in Australia is 0.4 cases per 100,000 people. The prevalence is higher in southern part of Australia. While the mortality rate is relatively low, the morbidity is high especially due to the HUS complications. STEC is a foodborne disease, and it is diagnosed through laboratory testing of the stool specimen. While STEC may be easily treated, HUS complications in STEC cases result in long-term severe health implications such as renal failure and stroke. No particular treatment has been established, and the traditional treatment is being discouraged due to concerns that it may increase the risk of HUS in STEC patients. Food and personal hygiene are paramount preventive measures for STEC. In Australia, the national and state departments of health, academicians, clinicians and OzFoodNet network are the agencies which are mostly involved in STEC. Research, surveillance, intervention and preventive strategies are the major ongoing activities regarding STEC in Australia.
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