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Anthrax

Victorian statutory requirement

Anthrax infection (Group A disease) must be notified immediately by telephone or fax followed by written notification within five days.

School exclusion is not required.

Infectious agent 

Bacillus anthracis is a gram-positive, aerobic rod-shaped bacterium that is encapsulated, spore-forming and non-motile.

Identification

Clinical features
Anthrax is an acute bacterial disease that usually affects the skin. It may rarely involve the lungs after inhalation or the intestinal tract after ingestion. 

Cutaneous anthrax 
This form accounts for over 95% of anthrax cases. Lesions usually occur on exposed skin and often commence with itchiness. They pass through several stages:

· papular stage 

· vesicular stage with a blister that often becomes haemorrhagic 

· eschar stage that appears two to six days after the haemorrhagic vesicle dries to become a depressed black scab (malignant pustule) which may have surrounding redness and extensive oedema (swelling). 
Anthrax lesions are usually painless but pain may result due to surrounding oedema. Untreated lesions can progress to involve regional lymph nodes. An overwhelming septicaemia can occur in severe cases. 

Untreated cutaneous anthrax has a case fatality rate of 5–20% but death is rare with early appropriate treatment.

Pulmonary (inhalational) anthrax
This is very rare and often presents with mild and non-specific symptoms including fever, malaise and mild cough or chest pain (upper respiratory tract symptoms are rare). Early symptoms may be confused with a flu-like illness. 

This is followed within three to six days by rapid onset of hypoxia, dyspnoea and high temperature, with radiological evidence of mediastinal widening. Meningitis frequently occurs.

The mortality rate approaches 100% with delayed or no treatment. Commencement of appropriate antibiotics during the prodrome significantly decreases the mortality rate.

Intestinal/oropharyngeal anthrax 
These are very rare forms of anthrax in developed countries but may occur in large outbreaks in developing countries following ingestion of meat from infected animals. 

In intestinal anthrax, gastro-intestinal symptoms may be followed by fever, septicaemia and death. Case fatality rates of 25–75% have been reported.

In oropharyngeal anthrax, fever, neck swelling due to lymphadenopathy, throat pain, oral ulcers and dysphagia may be followed by severe local ulcers and swelling, septicaemia and death. Case fatality rates are similar to the intestinal form.

Method of diagnosis
Laboratory confirmation of anthrax is by demonstrating the presence of 
B. anthracis in blood, lesions or discharges by direct staining of smears using Gram or other special stains, or by isolation of the organism by culture or animal inoculation. Serological and nucleic acid testing are likely to be available in the near future from reference laboratories.

Incubation period

The incubation period is typically one day for cutaneous anthrax and one to seven days for pulmonary anthrax. Evidence from mass exposures indicates incubation periods up to 60 days are possible for pulmonary anthrax, related to delayed activation of inhaled spores. The incubation is typically three to seven days for the gastrointestinal form.

Public health significance & occurrence

Anthrax is primarily a disease of herbivores. Humans usually become infected when they come into contact with infected animals or their products. 
Anthrax is primarily an occupational hazard for handlers of processed hides, goat hair, bone products, wool and infected wildlife. It can also be contracted by contact with infected meat, for example in abattoir workers.
New areas of infection in livestock may develop through introducing animal feed containing bone meal. Cutaneous outbreaks sometimes occur in knackery workers and those handling pet meat. Anthrax spores can persist in the soil of certain tracts of land for years such as areas where carcasses of animals dying of anthrax are buried. 

Anthrax can also be used as a bio-warfare or bio-terrorism agent, most likely spread as an aerosol. Any new case should be assessed with this possibility in mind, particularly but not exclusively in cases of pulmonary anthrax. 

Reservoir

Spores may remain viable in contaminated soil for many years. Dried or processed skins and hides of infected animals may also harbour spores for years.

Mode of transmission

Cutaneous anthrax is usually introduced through a skin injury. It can occur:

· by contact with tissues of animals such as cattle, horses, pigs and others dying of the disease, or in processing after death 

· by contact with contaminated hair, wool, hides or products made from them (Hide-porter’s disease) 

· by contact with soil associated with infected animals and contaminated bone meal used in some gardening products 

· possibly by biting flies that have fed on infected animals in some parts of the world but not seen in Australia. 

Pulmonary anthrax (‘woolsorter’s disease’) can occur:

· by inhalation of aerosolised spores in industries that inadvertently may deal with contaminated tissues or products such as tanning hides, processing wool or bone products, or by accident in laboratory workers 

· by intentional release of spores using a variety of aerosol devices including mail-items. 

Intestinal or oropharyngeal anthrax is caused by ingestion of anthrax contaminated undercooked meat. There is no evidence of transmission through the milk of an infected animal.

The deliberate release of anthrax spores through contaminated letters in the USA in October 2001 resulted in 22 cases of anthrax, of which half were cutaneous and half were pulmonary anthrax.

Period of communicability

There is no evidence of direct spread from person to person. Articles and soil contaminated with spores may remain infective for years.
Susceptibility & resistance

Recovery is usually followed by prolonged immunity.

Control measures

Preventive measures 

· Immunise high risk persons, usually laboratory workers who are liable to handle B. anthracis, with the cell-free vaccine giving annual boosters as recommended. Protection is likely to be greater against cutaneous exposures than pulmonary exposures. The vaccine is not currently licensed for use in the general community. 

· Educate employees who are handlers of potentially infected articles in the proper care of skin abrasions. 

· Ensure proper ventilation in hazardous industries and the use of protective clothing. 

· Sterilise hair, wool or hides, bone meal or other feed of animal origin prior to processing. 

Control of case
The following treatment advice is to be used as a guide only. Always consult the current version of Therapeutic guidelines: antibiotic (Therapeutic Guidelines Limited) and seek expert advice from an infectious diseases physician.

Cutaneous/gastrointestinal anthrax
· Ciprofloxacin, penicillin or doxycycline are the drugs of choice, usually given for 7–10 days in cutaneous anthrax. The duration of therapy for gastrointestinal anthrax is not well defined. 

· If the case is associated with a bio-terrorist attack involving aerosolised anthrax where the risk is high, ciprofloxacin or doxycycline are recommended and should be given for at least 60 days. 

· For patients with signs of systemic involvement, extensive oedema, or lesions on the head or neck, antibiotics should be administered intravenously, as for patients with pulmonary disease. 

Pulmonary anthrax
The following recommendations were developed in the USA following experience during the deliberate release of anthrax through the postal system in 2001.

· Recommended initial treatment of pulmonary anthrax is an intravenous multi-drug regimen of either ciprofloxacin or doxycycline along with one or more agents to which the organism is typically sensitive. 

· Ciprofloxacin has been recommended on the basis of in vivo (animal) findings. It should be used in preference to doxycycline in cases where meningitis is suspected because of the lack of adequate central nervous system penetration by the latter. 
· Bacteremic patients are often initially treated with an empiric multi-drug regimen which provides adequate therapy for B. anthracis and other possible pathogens. 

· After susceptibility testing and clinical improvement, the empiric regimen may be altered. A penicillin-based antibiotic, such as amoxycillin or amoxycillin/
clavulanic acid may then be used to complete the course. 

· Treatment should be continued for 60 days in all cases of pulmonary anthrax. 

Keys to successful management appear to be early institution of antibiotics and aggressive supportive care. Chest tube drainage of the recurrent pleural effusions, which are typically hemorrhagic, often leads to dramatic clinical improvement. 

Control of contacts
Although there is no person to person transmission, the Department of Human Services will trace and follow-up anyone who may have been exposed to the same source as the case, and it may be recommended that they take prophylactic antibiotics. 

Control of environment
If an animal anthrax case is suspected, it should be reported to the Department of Primary Industries (DPI). Movement of animals and animal products from the farm is suspended. Appropriate samples are collected and tested at a laboratory. This can take 12–24 hours. If the case occurs on a dairy farm, the dairy factory is advised to suspend collection of milk until the case is investigated and Dairy Food Safety Victoria is advised.

If an animal anthrax case is confirmed, the affected property is quarantined, potentially exposed stock vaccinated, dead animals buried and contaminated sites disinfected. The quarantine is not released until occurrences of anthrax cases have ceased and at least six weeks have elapsed since the last round of vaccinations on the property. DPI staff will liaise with knackeries, local veterinary practitioners, the dairy industry, health authorities, local government and regional emergency services staff.

Decontamination of environments contaminated after a deliberate release of anthrax spores requires full HAZMAT decontamination by appropriately protected trained personnel using strong chlorine-based disinfectants. The risk of secondary aerosolisation is generally thought to be very low, although spores produced for bioterrorism may be deliberately prepared to increase this risk. Although the risk of anthrax can be significantly reduced by environmental decontamination measures, evidence from deliberate release of anthrax spores in other countries suggests that complete environmental decontamination of anthrax spores is extremely difficult.

Outbreak measures

A single case of anthrax should be considered an outbreak and should be managed with great urgency. If one or more patients seem to have been infected in an unusual way, such as no evidence of exposure to infected animals or their products, a deliberate release of anthrax organisms must be considered.

If a focus of infection was identified or a deliberate release of organisms is suspected, outbreak control measures would include:

· coordination with appropriate emergency services including the police force if required 

· alerts for medical practitioners and hospitals 

· release of appropriate public information 

· control of contacts including field workers involved in environmental control measures 

· environmental control measures. 

Avian Influenza (bird flu) 

Introduction 

On Wednesday 14 January 2004, the World Health Organization (WHO) announced an alert regarding an outbreak of avian influenza in Asia. Since mid-December 2003, outbreaks of avian influenza (H5N1 strain) infection have been detected in the poultry populations of the Republic of Korea, Japan, Vietnam, Thailand, Indonesia and Cambodia. To date, there are only a small numbers of laboratory confirmed cases of H5N1 infection in humans. To date, the WHO has no evidence that person-to-person transmission is occurring, with all of the cases appearing to have been infected through contact with diseased birds. 

	National Information Hotline - public enquiries

	A national information phone line for enquiries from the public is provided by the Commonwealth Department of Health and Ageing

Telephone 1800 004 599 
8.30am to 5.00pm EST – Monday to Friday*

* A recorded message is activated after hours


Frequently asked questions 

Provided by the Better Health Channel
Available at - http://www.betterhealth.vic.gov.au/
Provided by the Commonwealth Department of Health and Ageing 
Available at - http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-avian_influenza-faq.htm 
Interim protocol for public health management of possible/confirmed cases of avian influenza (includes case definition)

Provided by the Commonwealth Department of Health and Ageing
Available at - http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-avian_influenza-protocol.htm
Interim infection control guidelines for health care facilities 

Provided by the World Health Organisation - Western Pacific Region 
Available at - http://www.wpro.who.int/avian 
Advice for medical practitioners on avian influenza 

Provided by the Victorian State Government, Department of Human Services
Brucellosis (undulant fever, Malta fever) 

Victorian statutory requirement

Brucellosis (Group B disease) must be notified in writing within five days of diagnosis.

School exclusion is not required.

Infectious agent 

The following infectious agents cause brucellosis:

· Brucella abortus (biovars 1–6 and 9) 

· Brucella melitensis (biovars 1–3) 

· Brucella suis (biovars 1–5) 

· Brucella canis 

Identification

Clinical features
Brucellosis is a systemic bacterial disease with acute or insidious onset. Localised suppurative infections may occur. Subclinical and unrecognised infections are frequent.

Fever is the most common symptom and may be associated with a variety of other complaints.

Osteoarticular complications are common. Orchitis, epididymitis, osteomyelitis and endocarditis are less common. The case-fatality rate in untreated brucellosis is approximately 2%, mostly due to endocarditis from B. melitensis infections. 

Method of diagnosis
Laboratory confirmation of the diagnosis is made by isolating the infectious agent from blood, bone marrow, other tissues or discharges of the patient. Serological testing for Brucella is useful but often difficult to interpret. Current serological tests allow a precise diagnosis in over 95% of cases, but it is necessary to combine a test (Rose Bengal and seroagglutination) detecting agglutinating antibodies (IgM, IgG and IgA) with others detecting non-agglutinating antibodies (Coombs-IgG or ELISA-IgG) developing in later stages. Except in the case of B. canis, where diagnosis requires tests detecting antibodies to rough-lipolysaccharide antigens.

Incubation period

The incubation period is highly variable. It is most commonly one to two months but ranges from five to sixty days.

Public health significance & occurrence

B. abortus was successfully eradicated from Australian cattle herds during the national eradication campaign in 1989. B. suis is still isolated occasionally from feral pigs in Queensland and represents a risk to people who hunt and butcher feral pigs. 
Notifications of brucellosis in Victoria are now rare and generally represent imported infections or undiagnosed chronic infections.

Brucellosis occurs worldwide. The sources of infection and responsible organism vary according to geographic area. Affected regions include the Mediterranean countries, North and East Africa, Western Africa, the Middle East, India and Central and South America. 

Reservoir

The most important reservoirs for human infection are cattle, swine, goats, sheep and dogs. Infections may also occur in other wild ungulates. B. canis has occasionally been identified in laboratory dogs.

Mode of transmission

Brucellosis can be transmitted by contact with infected tissues, blood, urine, vaginal discharges, aborted animal foetuses and especially placentae. It can also be transmitted by ingestion of raw milk and dairy products from infected animals.

Outbreaks are generally attributed to inhalation of aerosols which may occur in animal pens and stables, abattoirs and laboratories, or through ingestion of unpasteurised milk products. A small number of cases have occurred following accidental self-inoculation of the strain 19 animal Brucella vaccine.

Period of communicability

There is no evidence of communicability from person to person.

Susceptibility & resistance

Everyone is susceptible to infection. Severity and duration of clinical illness are subject to wide variation. Duration of acquired immunity is uncertain.

Control measures

Preventive measures
Educate the public, particularly travellers, against drinking unpasteurised milk or eating dairy products produced from such milk. Boiling milk is effective in killing the organisms when pasteurisation is not available.

Educate farmers and handlers of potentially infected animals such as feral pigs to reduce exposure and exercise care in handling placentae, discharges and foetuses. Search for and investigate livestock at risk of infection.

Control of case
Treatment should be age appropriate. Consult the current version of Therapeutic guidelines: antibiotic (Therapeutic Guidelines Limited) and seek expert infectious diseases.

Control of contacts
Although there is no person to person transmission of brucellosis, contact tracing is done as part of the case investigation to identify those people who have been exposed to the same implicated source of Brucella infection as the case. These people are 
advised of the early signs and symptoms of brucellosis to aid early diagnosis and treatment.

Control of environment
The Department of Primary Industries is notified of any new, non-imported case of brucellosis so that appropriate animal investigations and control measures can commence.

All incriminated products are recalled. Restriction on the distribution of unpasteurised milk and milk products is enforced.

Outbreak measures

Trace source of infection such as contaminated unpasteurised milk products and institute appropriate control measures.
Hendra & Nipah viruses 

Victorian statutory requirement

Notification is not required however any new case of these emerging infections should be discussed with the Department of Human Services as a matter of urgency.

School exclusion is not required.

Infectious agent 

Two distinct, but closely related RNA viruses of the family Paramyxoviridae: Hendra virus which has so far only been detected in Queensland, and Nipah virus which has been confined to the Malay Peninsula.

Identification

Clinical features
Both viral diseases may cause acute infection with a variety of symptoms including fever, headache, shortness of breath, dizziness, drowsiness and confusion. Two of the three recorded cases of Hendra virus in humans were fatal. One death was due to septic pneumonia while the other was due to severe encephalitis. 

In clinical cases of Nipah virus infection encephalitis is the major manifestation, often leading to coma and death in three to thirty days. The case fatality rate for clinical cases approaches 50%. The frequency of subclinical infections is unknown.

Method of diagnosis
The diagnosis can be made by the detection of specific neutralising IgM and IgG antibodies to either virus. Testing is available through the CSIRO Australian Animal Health Laboratory at Geelong. The diagnosis can also be confirmed by virus isolation from infected tissues.

Incubation period

The incubation period varies from four to18 days and rarely up to three months (Hendra virus).

Public health significance & occurrence

Hendra and Nipah viruses are recently recognised zoonotic viral diseases. Hendra virus appears to have emerged from fruit bats in Australia. Horses are the intermediary host most commonly associated with human infection. The first described outbreak of Hendra virus infection occurred in the Brisbane suburb of Hendra in 1994, involving 21 horses (14 fatal cases) and two of their human handlers (one fatal case). A smaller outbreak occurred in 1995 involving two horses and a farmer from the northern Queensland town of Mackay.

The presumed reservoir for Hendra virus is the fruit bat, the Australian flying fox (Pteropus spp.), which appears to be an asymptomatic host. A 20% seropositive rate to Hendra virus has been found among Pteropus bats in Queensland. Wildlife workers who frequently come in to contact with Australian bats have very low seropositive rates.
Nipah virus (named after the Baru Sungai Nipa village in Malaysia) is closely related to Hendra virus. Nipah virus may also have emerged from fruit bats. Pigs are the most common intermediary host associated with human infection. The virus was first identified in 1999 during the investigation of an outbreak in several pig-farming provinces on the Malay Peninsula. The outbreak began in 1998 and resulted in 265 confirmed human cases with 105 deaths in Malaysia and Singapore.

No human or animal cases of Hendra or Nipah viral disease have been detected in Victoria.

Reservoir

Fruit bats (Pteropus spp.) are the primary reservoir for both viruses and appear to be asymptomatic carriers. Horses are the most likely intermediary host in human infection for Hendra virus although other species such as cats show serological evidence of exposure. 

Pigs are the most likely intermediary host for Nipah virus although seropositive horses and dogs have been identified.

Mode of transmission

The mode of transmission is unknown although a respiratory route is suspected. Human infection has been most commonly associated with direct contact with infected horses (Hendra) or infected pigs (Nipah). Symptomatic infections also occur in cats and other animals. Both viruses have been isolated from the urine of infected bats and other infected animals.

Period of communicability

There is no evidence of person to person transmission.

Susceptibility & resistance

Unknown.

Control measures

Preventive measures
In an outbreak setting the public should be advised to avoid contact with possible animal sources, particularly bats.

Control of case
Treatment is primarily supportive as there is no proven specific treatment. An uncontrolled trial of the antiviral drug ribavirin has suggested it may reduce the mortality in Nipah virus encephalitis. Expert treatment advice should be sought from an infectious diseases physician.

Control of contacts
No person to person transmission has been observed.

Control of environment
See Outbreak measures, below.
Outbreak measures

A single confirmed case of either of these emerging viral infections would constitute an outbreak.

Case investigation determines the likely source of infection through a detailed history of the patient’s work and travel history. 

Further cases may be identified through active case finding amongst close contacts with similar exposure, as well as animal source detection if the infection was acquired in Australia.

In the event of a case being linked to exposure in Victoria or elsewhere in Australia, the Department would work closely with relevant animal health authorities and scientists to control possible sources of infection.

Measures could include:

· appropriate protective equipment and hygiene practices for animal handlers and investigators on implicated farms or properties 

· slaughter of infected horses, pigs, or other animals with burial or incineration of carcasses 

restriction of movement of horses or pigs from infected farms or designated areas.

International measures

Prohibition of export of animal products from affected areas.
Leptospirosis

Victorian statutory requirement

Leptospirosis (Group B disease) must be notified in writing within five days of diagnosis.

School exclusion is not applicable.

Infectious agent 

Leptospires are members of the order of Spirochaetes. Pathogenic leptospires belong to the species Leptospira interrogans which is subdivided into serovars. In Australia, the most common serovar is L. interrogans serovar hardjo.

Identification

Clinical features
This group of zoonotic bacterial diseases may present in a variety of manifestations. Common clinical features include fever (which may be biphasic), headache, chills, a rash, myalgia and inflamed conjunctivae. In endemic areas, many infections are either asymptomatic or too mild to be diagnosed.

More severe manifestations occur rarely and include, meningitis, haemolytic anaemia, haemorrhage into skin and mucous membranes, hepatorenal failure, jaundice, mental confusion, respiratory distress and haemoptysis.

The acute illness may lasts from a few days to three weeks or more, with full recovery often taking several months.

Method of diagnosis
Leptospires may be isolated from the blood (days 0 to 7), CSF (days 4 to 10) during the acute illness, and from the urine after 10th day.

The diagnosis is more commonly confirmed serologically by the demonstration of a fourfold or greater rise in Leptospira antibody in paired sera taken in the acute phase and at least two weeks later. A single Leptospira micro agglutination titre of 400 or greater is also highly suggestive of acute infection.

Incubation period

Typically 10 to 12 days, with a range of four to 19 days.

Public health significance & occurrence

Leptospirosis occurs worldwide in developed and developing countries in both rural and urban settings. The disease is an occupational hazard for farmers, sewer workers, miners, dairy and abattoir workers and fish workers. It is a recreational hazard to bathers, campers and some sportspeople in infected areas. 

Farmers, farm workers and meat industry workers in Victoria are the occupational groups most commonly affected by leptospirosis.
Reservoir

Serovars vary with the wild and domestic animal affected. Animal hosts in Victoria include rats, cows and pigs. Asymptomatic kidney infections in carrier animals can lead to prolonged and sometime lifelong excretion of leptospires in the urine.

Mode of transmission

Primarily through contact of skin with water, moist soil or vegetation contaminated with the urine of infected animals. The infection may also be transmitted through direct contact with urine or tissues of infected animals or by the inhalation of aerosols of contaminated fluids, such as may occur in abattoirs. Ingestion of foods contaminated with urine of infected rats is an occasional route of infection.

Period of communicability

Direct transmission from person to person is rare. Leptospires may be excreted in the urine for a month, but urinary excretion in humans and animals for up to 11 months has been reported.

Susceptibility & resistance

Immunity to the specific serovar follows infection, but may not protect against infection with a different serovar.

Control measures

Preventive measures
There is no human vaccine available.

General preventive measures include:

· education for the public on modes of transmission, for example advise to avoid swimming or wading in potentially contaminated waters and to use appropriate personal protection when work requires such exposure 

· protecting workers in hazardous occupations with boots and gloves 

· rodent control around human habitations 

· prompt treatment and isolation of infected domestic animals 

The Department of Primary Industries can be consulted for advice on herd immunisation.

Control of case
The usual treatment is doxycycline or benzylpenicillin. Consult the current version of the Therapeutic guidelines: antibiotic (Therapeutic Guidelines Limited) or seek specialist infectious disease advice. 

Although person to person transmission is rare, cases should be nursed with blood and body fluid precautions. Any articles soiled with urine should be disinfected and the patient should be advised that they may continue to excrete leptospires in the urine for a month or more after the acute infection.
Control of contacts
Not applicable.

Control of environment
The exposure history of each case should be investigated to identify and control possible sources of infection such as exposure to infected animals and potentially contaminated bodies of water. Environmental control measures may include environmental clean-ups, and draining or restricting access to potentially contaminated water bodies.

The Department of Primary Industries investigates suspected animal industry sources such as dairies and piggeries, and may recommend animal vaccination or other disease control measures.
Rabies & Australian bat lyssavirus 

Victorian statutory requirement

Rabies (Group A disease) must be notified immediately by telephone or fax followed by written notification within five days.

Australian bat lyssavirus (Group B disease) must be notified in writing within five days of diagnosis.

Rabies is subject to Australian quarantine.

Infectious agents 

Rabies virus and Australian bat lyssavirus (ABL) are closely related members of the genus Lyssavirus.

Identification

Clinical features
Rabies is an acute viral disease of the central nervous system (CNS). CNS symptoms are preceded by a non-specific prodrome of fever, headache, malaise, anorexia, nausea and vomiting lasting one to four days. This is followed by signs of encephalitis manifested by periods of excitation and agitation leading to delirium, confusion, hallucinations and convulsions. Signs of brain stem dysfunction begin shortly after with excessive salivation and difficulty in swallowing. This produces the classical picture of ‘foaming at the mouth’.

Even with medical intervention the disease is almost invariably fatal. Death from respiratory paralysis generally occurs within two to six days of the onset of symptoms.

The criterion for a suspect rabies case is progressive encephalitis with a past history of exposure in a rabies endemic area.

The criteria for a confirmed case are a clinically compatible neurological illness and one or more positive results from the three laboratory tests described below. 

Symptoms of encephalitis due to ABL include numbness, muscle weakness, collapse and coma. A confirmed case requires laboratory definitive evidence only.

Method of diagnosis
The Australian Animal Health Laboratory at Geelong is the reference laboratory for the diagnosis of rabies and ABL. The State Chief Quarantine Medical Officer at the Department of Human Services should also be advised at the time of submitting any specimen. Transfer of human and animal specimens is coordinated by the State Chief Quarantine Medical Officer in consultation with the chief veterinary officer.

Rabies and ABL can be diagnosed by:

· detection of virus antigen by direct fluorescent antibody of a clinical specimen such as neural tissue (preferred), skin snips from the nape of the neck, saliva or CSF 

· isolation in cell culture or laboratory animal of the virus from saliva, CSF or CNS tissue 

· identification of rabies-neutralising antibody in the serum or CSF of unvaccinated persons.
Confirmation by all the above methods is recommended. 

Incubation period

The incubation period for rabies is usually three to eight weeks. It is rarely as short as nine days or as long as seven years. It tends to be shorter for wounds in areas of the body with rich nerve supply and close to the head. 

The incubation period for ABL is not well characterised but it is assumed to be similar to rabies. The first case, reported in 1996, is believed to have had an incubation period of at least several weeks. In the second patient the incubation period was greater than two years.

Public health significance & occurrence

Rabies is endemic in Asia, India, Africa, North and South America and parts of Europe. High rates of rabies are reported from the Philippines, Thailand and Indonesia with the exception of Bali, which is rabies-free.

Australia is currently rabies-free. Rabies is a very rare infection of travellers to endemic areas outside of Australia. Only two imported human cases were reported between 1900 and 1995 (1987 and 1990).

Two human cases of ABL infection have been reported. One of these was from Northern New South Wales (1996) and the other from Rockhampton in Queensland (1998). Both patients had a history of bites and scratches from a bat and both died from their infections.

Rabies is subject to human quarantine controls under the Commonwealth Quarantine Act 1908. Rabies is a quarantinable disease because of Australia’s freedom from this disease. It is also reportable to the World Health Organization.

The primary quarantine concern is the prevention of the introduction of rabies virus to local dog and wildlife populations.

ABL is an emerging infectious disease which has much in common with rabies. The risk of human exposure increases with increasing human contact with Australian bat environments. This risk would increase significantly if ABL became established in terrestrial animal populations, particularly dogs. 

Reservoir

Rabies is a disease primarily of animals. Most wild and domesticated dog-species (including foxes, coyotes, wolves and jackals) are susceptible to infection. Infected dogs remain the highest risk source for human transmission. Other species include skunks, racoons and bats. 
In developed countries rabies is mainly found in wild animal hosts. Disease is spread from wild hosts to domestic animals and humans. In contrast dogs continue to be the main hosts in most African, Asian and Latin American countries, and are responsible for most of the rabies deaths that occur worldwide.

Australia is one of a growing number of countries in the world where the animal population is free of rabies. 

ABL is known to infect all four Megachiroptera (fruit bats and flying foxes) species in Australia and at least three species of Microchiroptera (insectivorous bats). Ongoing serological testing and virus studies suggest that this lyssavirus is widely distributed in Australia. It is therefore assumed that all Australian bats have the potential to carry and transmit ABL. 

There is no evidence that lyssaviruses in bats can establish and spread amongst terrestrial animals, although isolated cases in humans may occur on rare occasions.

Mode of transmission

Rabies virus and other lyssaviruses are usually transmitted to humans via bites or scratches which provide direct access of the virus in saliva to exposed tissue and nerve endings. It can also occur where mucous membrane exposure to bat saliva has occurred such as eyes, nose or mouth. 

The most frequent way that humans become infected with rabies is through the bite of infected dogs, cats, wild carnivorous species like foxes, raccoons, skunks, jackals and wolves, and insectivorous and vampire bats. Cattle, horses, deer and other herbivores can become infected with rabies but rarely transmit the virus to other animals, although they may transmit the disease to humans.

People are not exposed to ABL through tactile contact with bats where parenteral or mucous membrane exposure does not occur. Contact such as patting bats or exposure to urine and faeces does not constitute a likely exposure to ABL, although bat urine and faeces may carry other human pathogens. 

Transmission from person to person is theoretically possible but it has only ever been documented through corneal transplantation.

Period of communicability

In dogs and cats rabies is usually communicable three to seven days before onset of clinical signs and throughout the course of the illness. Viral excretion up to 14 days prior to clinical signs has been observed in some animal species. Similar communicability can be assumed for human cases.

Communicability for ABL is not known but assumed to be similar to rabies.

Susceptibility & resistance

All mammals are susceptible to varying degrees. In one case series, only 40% of children bitten by known rabid dogs developed the disease.

Control measures

Preventive measures
Pre-exposure vaccination is recommended for people whose occupation or 
recreational activities place them at increased risk of being bitten or scratched by a bat. It is also recommended for travellers who will be spending prolonged periods (i.e. more than one month) in rural parts of rabies endemic areas (see rabies/ABL vaccination information sheet below).

Control of case
There is no specific treatment available. Intensive supportive treatment is required.

The patient should be placed in a private room with standard isolation precautions implemented for respiratory secretions for the duration of the illness. There should be concurrent disinfection of all saliva-contaminated articles. Although transmission from a patient to attending carers has not been documented, health care workers should be advised to wear gowns, gloves and masks while attending patients. Blood and urine are not considered infectious.

Control of contacts
Other individuals exposed to the source animal are identified and offered post-exposure prophylaxis. Contacts that have open wound or mucous membrane exposure to a patient’s saliva should be offered full post-exposure prophylaxis.

Post-exposure treatment
Proper cleansing of the wound is the single most effective measure for reducing the transmission of rabies virus and this is likely to be also true for ABL.

When a person has been injured by a potentially infected animal overseas, or any Australian bat, the wound should be washed thoroughly for approximately five minutes as soon as possible with soap and water. If available, a virucidal antiseptic such as povidone-iodine, iodine tincture, aqueous iodine solution or alcohol (ethanol) should be applied after washing. Exposed mucous membranes such as eyes, nose or mouth should be flushed well with water. 

The decision to offer post-exposure prophylaxis (rabies vaccine and rabies immunoglobulin) to a potentially exposed person should be made in consultation with the Communicable Diseases Section of the Department of Human Services (see rabies/ABL vaccination information sheet below).

Control of environment
See Outbreak measures, below.

Outbreak measures

If the source of the ABL infection is likely to be in Australia, a search should be made for the infected animal in collaboration with animal health authorities. Where possible, without placing other persons at risk of exposure, the bat should be kept and the Department of Human Services consulted about arranging testing of the bat for virus carriage.

If a rabies case, human or animal, is believed to have been locally acquired, the AUSVETPLAN rabies control procedures should be implemented. In designated areas animal owners may be required to have susceptible animals vaccinated with rabies vaccine. Animal movements are restricted and stray animals destroyed.

ABL is unique to Australia and currently it is only found in Australian bat species. If a human case of ABL is diagnosed in Victoria or ABL is found in another animal species such as a dog or cat, investigation and control measures similar to those for a rabies case, should be instigated

Plague

Victorian statutory requirement

Plague (Group A disease) must be notified immediately by telephone or fax followed by written notification within five days.

Plague is subject to Australian quarantine.

Infectious agent 

Yersinia pestis is the plague bacillus.

Identification

Clinical features
Plague is an acute, severe bacterial infection usually transmitted through a flea bite and most commonly presents as bubonic, pneumonic or septicaemic forms.

Initial symptoms are often non-specific and may include fever, chills, muscle aches, nausea and lethargy.

Bubonic plague is the most common form. It is characterised by swelling and inflammation of the local lymph nodes (buboes) draining the site of the flea bite or elsewhere. The nodes are tender, firm and fixed, and may suppurate in the second week. 

Pneumonic plague may be primary due to respiratory transmission from an external source, or secondary as a complication of bubonic plague. Onset of primary plague pneumonia is usually abrupt with high fever, tachycardia and headache. Cough develops within 24 hours. Sputum is mucoid at first and then becomes bright red and foamy. Chest X-rays show a rapidly progressing pneumonia.

All forms of plague infection may progress to septicaemic plague with bloodstream spread around the body, including to the meninges. This includes some with no preceding localising signs or buboes. Sepsis may lead to disseminated intravascular coagulation (DIC).

Method of diagnosis
Visualisation of characteristic ‘safety-pin’ ovoid gram-negative organisms in material aspirated from buboes, sputum or CSF is highly suggestive of plague infection. 

Fluorescent antibody (FA) testing or antigen capture ELISA is more specific and particularly useful in sporadic cases. 

Seroconversion using the passive haemagglutination (PHA) test is also highly suggestive of recent infection.

The diagnosis is confirmed by culture and identification of the organism from bubo aspirates, the blood, CSF or sputum. 

Incubation period

The incubation period is from one to seven days. For primary plague pneumonia it is one to four days.

Public health significance & occurrence

Y. pestis is not endemic in Australia but it is widely distributed around the world.
The World Health Organization (WHO) reports 1000 to 3000 cases of plague every year. Plague is endemic in some parts of South East Asia including parts of Indonesia, Burma and Vietnam. Wild rodent plague exists in areas of the USA, South America, Africa, Central and South East Asia.

Untreated bubonic plague has a case fatality rate of about 50–60%. Case fatality rates are significantly higher for pneumonic and septicaemic plague.

Given that techniques for mass production and aerosol dissemination are well described the threat of a bio-terrorist attack using plague is a potential public health concern. 

Reservoir

No enzootic (animal) reservoir exists in Australia. In affected countries wild rats and other rodents are the natural reservoir. Other animal reservoirs include ground squirrels (especially in North America), rabbits, hares and domestic cats.

Plague bacteria are killed within a few hours of exposure to sunlight although they may persist for several weeks in water and on moist grains and pulses.

Mode of transmission

Plague is most commonly transmitted from rodent to human by the bite of an infected flea, especially the oriental rat flea Xenopsylla cheopis. 

Respiratory droplets from people or domestic pets with plague pharyngitis or pneumonia may also transmit plague. Unprotected handling of plague infected animal tissues or laboratory specimens are also possible aerosol routes for plague transmission.

If plague bacteria were to be used as a bioterrorist agent, it would most likely be spread in the form of an aerosol or an aerosolised powder. This would result primarily in pneumonic plague. A deliberate release of infected fleas is also possible.

Period of communicability

Infected fleas may remain infectious for months. 

Bubonic plague is not usually transmitted from person to person unless there is direct contact with pus from suppurating buboes.

Pneumonic plague may be highly communicable under appropriate climatic conditions.
Patients are usually no longer infectious after receiving 48–72 hours of appropriate antibiotic treatment.
Susceptibility & resistance

Everyone is susceptible to infection. The disease does not always confer protective immunity.

Control measures

Preventive measures
A vaccine is available against plague that provides some short term protection. It may be recommended for laboratory workers handling plague specimens and visitors to epidemic areas but should not be relied upon as the sole prevention measure.

The vaccine is not protective against primary pneumonic plague.

Control of case
Hospitalise the case in a single room. 

Treatment usually consists of gentamicin or doxycycline. Consult the current version of Therapeutic guidelines: antibiotic (Therapeutic Guidelines Limited).

Use an appropriate insecticide to rid the patient (including clothing and baggage) of fleas.

For cases with bubonic plague, if there are no respiratory symptoms contact precautions are indicated until the completion of at least three days of appropriate antibiotic therapy with clinical improvement. 

For patients with pneumonic plague, isolate the case to prevent droplet spread and use respiratory precautions until the completion of at least three days of appropriate antibiotic therapy with clinical improvement.

Disinfect all sputum and purulent discharges and soiled articles concurrently.

Use respiratory and contact precautions during the handling, and autopsy, of bodies of patients suspected, or confirmed of dying from plague.

Control of contacts
Contacts of the case should be identified, examined for and, if appropriate, disinfested of fleas. Contacts are placed under surveillance to detect symptoms of early infection for six days from the last exposure. Close contacts of confirmed or suspected pneumonic plague cases should also be given chemoprophylaxis (doxycycline or ciprofloxacin) supervised by an experienced physician.

Control of environment
As currently there is no enzootic plague in Australia, the greatest risk of infection is associated with overseas travel.

Any suspected local sources of infection should be investigated and managed as a public health emergency (see Outbreak measures, below). 

Special settings
The control measures described above apply to all settings.
Outbreak measures

A single case of plague constitutes an outbreak and should be considered as a public health emergency. 

If one or more cases are found with no history of travel to an endemic plague area, a deliberate release of plague bacteria must be considered.

If a focus of infection is identified, outbreak control measures should include:

· active case finding 

· alerting medical practitioners 

· alerting specialist treatment centres 

· release of appropriate public information 

· instigation of intensive flea control around the focus in expanding circles of control 

· destruction of rodents within affected areas 

· control of contacts (as described above) including field workers involved in environmental control measures. 

International measures

Governments are required to notify WHO and adjacent countries of the first cases of plague in any area previously free of the disease within 24 hours of diagnosis, in accordance with International Health Regulations.

Measures applicable to ships, aircraft, land transport and international travellers arriving from plague areas are specified in the International Health Regulations 1969, third annotated edition 1983, WHO, Geneva. 

Prior to departure from an area where there is an epidemic of pulmonary plague, those suspected of significant exposure should be placed under surveillance to detect symptoms of early infection for six days from the last exposure.

On arrival of a suspected infected ship or aircraft, travellers should be disinfested of fleas and kept under symptom surveillance for six days from the date of arrival.

Psittacosis - the facts

What is psittacosis? 

It is a bacterial disease of both wild and domestic birds that can also affect people. In birds it is also known as Avian Chlamydiosis (AC) 
What are the symptoms in humans? 

Psittacosis in humans may cause a flu-like illness or pneumonia. Symptoms may include: fever, headache, aching muscles and chills, while cough is characteristically dry or may be absent. If pneumonia occurs, symptoms such as shortness of breath or chest pain may occur.

Where is psittacosis found? 

Birds, especially parrots, can carry the disease. Birds do not have to be sick to spread the disease. Rarely, ill cats, dogs, goats or sheep can spread infection.

How is psittacosis spread? 

The disease is spread by breathing in the bacteria which is present in the infected bird’s droppings, nose or eye secretions. Dried secretions can remain infectious for many months. The risk of getting the disease is greater when the birds are under stress, for example, just after being purchased. You may unknowingly come into contact with infected birds while feeding wild birds cleaning feeding stations or cleaning infected aviaries. The spread of psittacosis from person to person is rare.

What about my pet bird? 

Sick birds may have eye or nasal discharge, ruffled feathers and be off their food. If your bird is ill seek advice from your vet. Stop wild birds getting close to your bird’s cage, as they can spread disease.

I think I may be infected - what should I do? 

See your local doctor and tell them about your contact with birds. This disease can be readily treated with antibiotics.

How can I avoid getting psittacosis?

· Avoid contact with wild birds and do not feed wild birds. 

· Try to avoid stressing birds by crowding or cold conditions; 

· Do not buy birds that appear ill 

· Wear gloves and a dust mask when cleaning cages; wet down the area prior to cleaning to prevent dust formation. 

· Don't use a vacuum cleaner as it can throw infectious dust into the air. 

· Clean cages, food and water bowls daily; use litter which doesn't create dust eg newspaper 

· If you have a bird that is unwell, use a 1:100 diluted solution of household bleach to disinfect its cage, bowl etc. 
· Throw away material which cannot be disinfected and rinse all disinfected items before replacing them. 

· Do not allow birds to get close to your face and wash hands thoroughly after contact with birds. 

· Consider keeping new birds apart from others until tested for psittacosis. 

Q Fever

What is Q Fever?

Q fever is an acute illness with fever, chills and muscle pains similar to severe influenza. Some people become infected without any illness being apparent, and a few develop a long-lasting illness with liver and heart complications. The micro-organism responsible, Coxiella burnetii, is carried by cattle, sheep and goats (particularly feral or wild goats) and is transmitted by contact with animal faeces, urine, blood and pregnancy fluids or by inhaling dust from infected premises. 

Those most at risk of contracting the disease are abattoir workers and those closely associated with the meat industry (eg: contractors to abattoirs), sheep shearers and sometimes farmers. There is no endemic reservoir in Victoria, but the organism is commonly introduced in stock from interstate. 

Immunisation

CSL Limited has prepared a vaccine, Q-Vax, which gives a very high level of protection, except if given after a person has already been infected. Q-Vax is different from other vaccines in that the recipient must first be tested for immunity, since those persons already immune may have severe reactions if given the vaccine. 

The details of the immunisation program are as follows:

· Two visits are required, one week apart. At the first visit a skin test for Q fever is performed by injecting a small dose of diluted vaccine under the skin. At the same time 5-10 mls of blood is taken and tested for Q fever antibodies. Each employee is given a questionnaire enquiring about their duration of employment, past history of Q fever, allergies, etc. A previous history of infection with Q fever is a contraindication to vaccination. 

· The skin test is read seven days later. Training is required in both the performance and reading / interpretation of the skin test. If both skin test and blood test are negative and the person is not allergic to eggs, and has not previously been vaccinated against Q fever, he/she is offered the vaccine, which is given by subcutaneous injection in the upper arm. 

· Some reddening and tenderness is common after immunisation. Occasionally the vaccine may cause mild fever and muscle aches. Swelling is rare, as are more severe reactions like an abscess. Local abscess has occurred only in those who have had Q fever infection in the past, and pre-screening is designed to exclude this situation. 

Preventing Q fever can lead to significant savings to the employer in avoiding WorkCover costs.

Contact details for trained Q fever immunisation providers is available by calling the Communicable Disease Control Unit on 1300 651 160. 
Ringworm or tinea
Tinea capitis (head), tinea corporis (body), tinea pedis (feet), tinea unguium (nails) 

Victorian statutory requirement

Notification is not required. 

School exclusion: readmit the day after appropriate treatment has commenced.

Infectious agent 

Microsporum spp. includes Microsporum canis as the primary causative agent in Australia of tinea capitis and corporis. Trichophyton spp. also cause disease for example T. rubrum, T.mentagrophytes and Epidermophyton floccosum.

Identification

Clinical features
The clinical features of tinea infections are those of superficial fungal infection of the skin, nails or hair:

· tinea capitis results in a small papule that spreads peripherally leaving fine, scaly patches of temporary baldness. Infected hairs become brittle and break off easily. 

· tinea corporis appears as a flat, red, ring-shaped lesion of the skin. It is usually dry and scaly or moist and crusted but sometimes contains fluid or pus. The lesion tends to heal centrally. 

· tinea pedis is commonly known as ‘athlete’s foot’. It occurs as itchy, scaling, cracking of the skin or blisters containing a thin watery fluid. This occurs commonly between the toes. 

· tinea unguium is a chronic fungal disease involving one or more nails of the hands or feet. The nail gradually thickens and becomes discoloured and brittle. Caseous-looking material forms beneath the nail or the nail becomes chalky and disintegrates. 

Method of diagnosis
Diagnosis can be made by microscopic examination of material from the affected area or by fungal culture.

Incubation period

The incubation period differs:

· tinea corporis has an incubation period of four to ten days 

· tinea capitis has an incubation period of 10–14 days 

· the incubation period of tinea pedis and tinea unguium is probably weeks but exact limits are unknown. 
Public health significance & occurrence

Tinea capitis mainly affects children. 

M. canis is usually contracted from infected kittens or puppies. 

The highly contagious M. audouinii spreads from person to person and does not occur in Australia.

Tinea capitis may extend to tinea corporis. It occurs worldwide.

Tinea corporis occurs worldwide and relatively frequent. Males are infected more than females. Infection can occur from direct or indirect contact with skin and scalp lesions of infected persons or animals.

Tinea pedis occurs in children and adults and is spread by using communal facilities such as showers at swimming pools. Adults are affected more often than children and males more than females. Infection is more frequent and severe in hot weather. 

Tinea unguium occurs commonly but there are low rates of transmission, even to close family associates. It is spread by direct contact with skin or nail lesions of infected persons or indirectly through contact with contaminated floors or showers.

Reservoir

Reservoirs for tinea are:

· tinea capitis: humans and animals including dogs, cats and cattle 

· tinea corporis: humans, soil and animals including cattle, kittens, puppies, guinea pigs, mice and horses 

· tinea pedis: humans 

· tinea unguium: humans and rarely animals or soil. 

Mode of transmission

Direct transmission occurs through human to human contact, for example T. rubrum and T.mentagrophytes. Animal-to-human contact also occurs, for example M. canis and T. verrucosum. Tinea can be transmitted indirectly through contaminated soil, for example M. gypseum.

Period of communicability

The fungus persists on contaminated materials as long as lesions or animal hair harbour viable spores.

Susceptibility & resistance

Young children are particularly susceptible to tinea capitis (Microsporum canis). All ages are susceptible to infections particularly those caused by Trichophyton spp.

Susceptibility to tinea corporis is widespread. It is aggravated by friction and excessve perspiration in axillary and inguinal regions, and when environmental temperatures and humidity are high.

Susceptibility is variable for tinea pedis and infection may be inapparent. Repeated attacks are frequent.

An injury to the nail predisposes to tinea unguium infection. Reinfection is frequent.

Control measures

Preventive measures
Measures differ according to cause:

· for tinea capitis parents should be educated about modes of spread from infected children and animals 

· for tinea corporis shower bases, mats and floors adjacent to showers should be disinfected. Infected animals should be avoided 

· for tinea pedis gymnasiums, showers and similar sources of infection should be thoroughly cleaned and washed. Shower areas should be frequently hosed and rapidly drained. Users of such areas should be encouraged to carefully dry (and perhaps powder) between their toes. 

Control of case
Control depends on the cause:

· for tinea corporis infected children should be excluded from schools and swimming pools until at least 24 hours following the commencement of appropriate treatment. It can be treated effectively with topical medications 

· for tinea capitis oral griseofulvin is the treatment of choice for resistant infection, for example T. tonsurans. Topical anti-fungal medication may be used concurrently 

· for tinea pedis topical fungicides are recommended but oral griseofulvin may be indicated in severe protracted disease. Feet should be kept dry as possible and exposed to air by wearing sandals. Socks of heavily infected individuals should be boiled or discarded to prevent reinfection 

· for tinea unguium oral terbinafine should be given daily for six weeks for finger nails and twelve weeks for toe nails. 

Control of contacts
Investigate household contacts, pets and farm animals for evidence of infection. Treat infected contacts, human or animal.

Outbreak measures

Children and parents should be educated about modes of spread, prevention and the necessity of maintaining a high standard of personal hygiene. In case of epidemics, consider examination of all children to identify cases. Disinfect contaminated articles.

Toxoplasmosis 

Victorian statutory requirement

Notification and school exclusion are not required.

Infectious agent 

Toxoplasma gondii is a protozoal disease.

Identification

Clinical features
Toxoplasmosis infection is asymptomatic in 80% of people. The most common sign in symptomatic patients is enlarged lymph nodes, especially around the neck. The illness may mimic glandular fever with other symptoms of muscle pain, intermittent fever and malaise. 

Dormant infection persists for life and can reactivate in the immunosuppressed person.

More serious disease can develop or reactivate in immunosuppressed patients with brain, heart or eye involvement, pneumonia and occasionally death. 

Cerebral toxoplasmosis or chorioretinitis are frequent complications of AIDS when the lymphocyte CD4 cell count drops below 100 / cu mm.

Acute toxoplasmosis in pregnant women can affect the unborn child. In early pregnancy brain damage as well as liver, spleen and eye disorders may occur. Infection in late pregnancy may result in persistent eye infection through life. Toxoplasmosis acquired after birth usually results in no symptoms or only a mild illness.

Method of diagnosis
Infection may be diagnosed by visualisation of the protozoa in biopsy material or serology.

Serological results require careful interpretation and should preferably be performed and discussed with a reference laboratory. In general, toxoplasma-specific IgG antibody appears two to three weeks after acute infection, peaks in six to eight weeks and often persists lifelong. 

Presence of toxoplasma-specific IgM antibody suggests infection within the last two years. False positive IgM results are common and should always be repeated before final interpretation. They are common in autoimmune disease.

Presence of IgA antibodies is said to correlate with acute infection.

Testing paired sera taken two weeks apart is often helpful as is IgG antibody avidity testing.

A specific PCR performed on amniotic fluid may determine if a foetus has become infected.
Incubation period

The incubation period is uncertain but probably ranges from 5–23 days.

Public health significance & occurrence

Toxoplasmosis occurs worldwide in mammals and birds. Infection in humans is common.

Infections during pregnancy may lead to severe complications for the foetus. Primary or reactivated lesions may lead to severe complications in immunosuppressed patients.

Reservoir

The main host in Australia is the domestic cat. Cats acquire the infection mainly through eating small infected mammals including rodents and birds, and rarely from the ingestion of infected cat faeces. Only young felines harbor the parasite in the intestinal tract, where the sexual stage of the life-cycle takes place resulting in the excretion of oocysts in faeces for 10–20 days.

Many other intermediate hosts including sheep, goats, rodents, cattle, swine, chicken and birds may carry an infective stage of T. gondii encysted in their tissues. This occurs more commonly in muscle and brain. Tissue cysts remain viable for long periods.

Mode of transmission

Adults most commonly acquire toxoplasmosis by eating raw or undercooked meat infected with tissue cysts. Consumption of contaminated, unpasteurised milk has also been implicated.

Children may become infected by ingestion of oocysts in dirt or sandpit sand after faecal contamination by cats, particularly kittens, or other animals.

The infection may also be transmitted through blood transfusion and organ transplantation. Transplacental transmission may occur when a woman has a primary infection during pregnancy.

Period of communicability

Toxoplasmosis is not transmitted from person to person spread except in-utero.

Oocysts spread by cats sporulate and become infective one to five days later. They may remain infective in water or moist soil for over a year.

Tissue cysts in meat remain infective for as long as the meat is edible and under-cooked.

Susceptibility & resistance

Everyone is susceptible to infection. About 75% of women of childbearing age are susceptible.

Immunity is thought to be life long however patients undergoing immunosuppressive therapy, in particular for haematological malignancies, or patients with AIDS, are at high risk of developing illness from reactivated infection.

Control measures

Preventive measures
No immunisation is available.

Pregnant women and immunosuppressed people should be advised to:

· cook meat thoroughly (until no longer pink) and avoid uncooked cured meat products 

· not consume unpasteurised milk or its products 

· wash all raw fruit and vegetables carefully before eating 

· wash hands thoroughly before meals and after handling raw meat 

· delegate the cleaning of cat litter trays to others wherever possible and if this is not possible, gloves should be worn during cleaning and hands washed well afterward 

· cat litter trays should be emptied daily and regularly disinfected with boiling water to dispose of the oocysts before they become infective. 

Cats should only be fed with dry, canned or boiled food and should be discouraged from hunting and scavenging. However, direct contact with cats is rarely the cause of infection. Cats are generally infected as kittens and only excrete the oocysts for two weeks after their original infection. 

Sandpits should be covered when not in use to stop cats defecating in the pit.

Control of case
Isolation of patient is not required.

Specific anti-protozoal treatment may be indicated in immunosuppressed persons, infections during pregnancy, or where there is eye or other organ involvement. Specialist advice should be sought. Immunosuppressed persons may also require prophylactic treatment for the duration of their immunosuppression.

Infants who acquire an infection before birth may require prolonged treatment to reduce the risk of ongoing active infection.

Control of contacts
Not applicable.

Special settings
Pregnancy
Children of mothers with evidence of previous immunity more than six months prior to conception are not at risk. Primary infection in pregnancy is rare although up to one third of these infections result in transplacental spread to the developing foetus.

Primary infection in pregnancy can cause serious foetal disease. Infection in the first trimester results in a low foetal infection rate (15%) but a higher risk of serious 
disease. Infection later in pregnancy results in a higher infection rate but generally less severe disease. 

Diagnosis and treatment during pregnancy appears to reduce the effects on the baby.
False positive IgM antibody test (and less commonly IgG) results do occur and treatment should never begin without further testing. Where infection of the mother is confirmed, treatment is indicated.

Amniocentesis with PCR testing can be carried out to determine whether transmission to the foetus has occurred. 

Newborns
Newborns of mothers with primary infection during pregnancy or active infection, and immunosuppressed patients are treated empirically until congenital disease is ruled out. Where infection is confirmed, treatment is continued for 12 months to help reduce long term effects.
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General resources

Reducing the risk of gastroenteritis at open farms, petting zoos, Animal Shelters & animal exhibits
Diseases

· Anthrax
· Avian Influenza (bird flu) 
· Brucellosis
· Hendra and Nipah viruses
· Leptospirosis
· Lyssavirus
· Plague
· Psittacosis
· Q Fever
· Ringworm
· Toxoplasmosis
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