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9. Classical Swine Fever (CSF) 
Classical Swine Fever (CSF) is an extremely contagious and infectious viral disease naturally occurring in domestic pigs of various breeds, regardless to weight, age, sex, and in wild boar. The disease is featured by clinical symptoms and autopsy lesions similar to acute form of African swine fever, especially high body temperature, significant enlargement of spleen, lot of haemorrhages and mortality reaching 80-100%. 

9.1. Aetiology

The classical swine fever (CSF) is a contagious disease developed by a RNA capsule virus belonging to the family of Flaviviridae, type Pestivirus. The resulting considerable antigenic consanguinity with pestiviruses causing the virus cattle diarrhoea (BVDV) and the border disease of the ovine (BVD) has serious consequences in the field of the diagnostics of the CSF, because cross reactions in serological reactions may lead to false positive results of laboratory tests.


The incubation period in individual pigs is 7-10 days, but clinical signs may be visible in local areas within 2-4 weeks after the infection. The time may be prolonged if only adult reproduction pigs have been infected or when the virus is moderately acute.

Clinical symptoms of the CSF are exceptionally variable and they may be misinterpreted as symptoms of numerous other diseases. The intensity of the symptoms depends mainly on the age of the infected animals and the acute character of the virus. Usually young animals have more severe symptoms when compared to older ones. In the case of older reproduction pigs, the disease is frequently mild or even subclinical.
9. 2. Affected species

Animals belonging to the family of Suidae, namely, the domestic pigs and wild boars, as well as the African swine, are the only animals sensitive to the CSF virus. 
9.2.1. Swine and wild boar 










All breeds of domestic swine and wild boar are susceptible to CSF virus, regardless to age, condition or environmental status.

9.2.2. Other animals 

All the other species of animals, except for sus domestica and sus scrofa are not susceptible to infection with ASF virus.
9.2.3 Humans 

Not susceptible

9.3. Occurrence in Poland and in the world 

For the first time, CSF was identified and described in 1833 in North America. The disease came to Europe probably in the same period. In 1862, CSF was imported into England and by the late 19th Century to all European States. Last cases were registered in 2003 in France, Italy and Germany.
9.4. Incubation period 

Incubation period lasts usually 4-9 days, but it can be shorter or longer – depending on virulence of the virus. In regions where CSF occurs enzootically, it can vary from 8 to15 days. The longest incubation period lasts 21days.  

9.5. Diagnostics 

9.5.1. Clinical symptoms

In the case of the classical swine fever, there can be distinguished its acute, chronic, or pre-natal form.

· Acute form

The acute form of the classical swine fever occurs usually in piglets and porkers. Initial symptoms include lack of appetite, lying down, lethargy, increase in the internal body temperature, ophthalmitis, enlarged lymph nodes, disturbances in the respiratory tract, as well as constipations and diarrhoea alternately.

Typical extravasations can be found on the skin of the ears, abdomen, and the internal parts of legs within 2-3 weeks of the duration of the disease till the animal's death. There are also frequently noted symptoms from the side of the nervous system, including disturbances in the movement co-ordination, lack of balance of the rump resulting from the paralysis of the rear legs, as well as convulsions. An increase in the body temperature is also a regular symptom. It is usually higher than 40oC, but in the case of adult pigs it may not exceed 39.5oC. The CSF virus leads to an acute leucopoenia and it has immunosuppressive influence, which frequently leads to secondary inflammations of the alimentary or respiratory tracts. Symptoms of the secondary infections may dominate in the clinical image of the CSF and they may be misleading both for the owner of the animals and for the veterinary officer.

The pigs die usually within one month after being infected. Cases of a recovery occur exceptionally and they usually refer to adult animals from the basic herd, in which no serious clinical symptoms have been noted. In the case of such pigs, there can be detected the presence of anti-bodies already within 2-3 weeks after being infected.

Pathological changes noted during a post-mortem analysis usually refer to lymph nodes and kidneys. There is confirmed an increase, oedema, and hyperaemia of the lymph nodes. Haemorrhagic changes in the kidneys may have different forms: from hardly visible small petechias up to haemorrhagic effusions. Similar changes can be noted in the urinary bladder, larynx, epiglottis, and heart, and they can be sometimes dispersed across serous membranes of the abdomen and chest. There is frequently non-purulent encephalitis. Pathological changes confirmed during the post-mortem analysis result from secondary infections and they may lead to diagnostic errors. Edge infarcts in the spleen are considered to be pathognomic changes, but they are noted very irregularly and rather seldom.

The African swine fever (ASF) can be generally characterised in the case of its acute form with clinical symptoms and pathological changes very similar to the ones occurring in the case of the classical swine fever. The appearance of easily visible extravasations in the skin or ears leads to a suspicion of the ASF or CSF. Similar changes are also noted during several other diseases. The acute form of the classical swine fever has to be taken into consideration in the case of the suspected purples, reproductive and respiratory syndrome (PRRS), PMWS, skin and kidney syndrome (PRNS), salmonellosis, pasterelosis, cumarine poisoning, or any other disease syndrome not subject to a therapy with antibiotics.

The virus of the classical swine fever is excreted with saliva, urine, and faeces since the beginning of the appearance of clinical symptoms until the animal's death. The said virus can be also dispersed together with the semen.

· Chronic form

The chronic form of the disease occurs when the pigs are not capable of creating an effective immunological answer to the infection with the virus of the classical swine fever. Initial symptoms of the chronic form are similar to those observed in the acute form. Later on, un-typical symptoms start to prevail, i.e., a broken type of high temperature, chronic inflammation of the intestines, as well as a general weakness. There are no typical extravasations.

The infected pigs can show the clinical symptoms of the disease for 2-3 months until their death. The virus dispersion in such animals lasts from the appearance of clinical symptoms until the death. Specific antibodies are detected in the serum from time to time.

Pathological changes are less typical and there are especially rarely noted extravasations in internal organs and in serous membranes. Wide necrotic changes in the hip intestine, Bauhin's valve, and in rectum are noted in animals with symptoms of chronic diarrhoea.

Since clinical symptoms of the chronic form of the classical swine fever are rather little specific, many other diseases have to be taken into consideration in the differential diacrisis. Not all animals have their temperature increased, but it can be noted only in some animals in the herd.

The virus of the classical swine fever has the capacity to cross the placenta barrier and infect embryos, but the progress of the disease in sows in pig is frequently subclinical. The result of the infection in embryos depends mainly on the period of the pregnancy and the virulence of the virus strain. An infection during an initial period of the pregnancy may lead to abortions, deaths of newly born piglets, mummifications, and disturbances in the development of the embryos. It leads to a reduction in the fertility index in the infected farm.

The infection of sows up to the 90th day of the pregnancy may lead to births of permanently infected piglets, which may be clinically healthy after their birth and which may live even up to several months. Later on such animals may show a slow rate of growth, weakness or sometimes symptoms of an inborn tremor. Such a progress of the infection is called "delayed appearance of the disease". Piglets infected in such a way, carry their virus during all their lives until their death and they may play an important role in the dispersion of the disease and the maintenance of the virus in the given population of pigs.

A diagnosis of the classical swine fever may be especially difficult in breeding pigsties, because the progress of the infection can be hardly visible and misinterpreted as many other pathological states.

A reduction in the fertility and abortions can be caused by the virus of the classical swine fever and by viruses of Parvo, PRRS, and Aujeszky diseases, as well as by Leptospirosis.

Pathological changes noted in aborted embryos do not allow us univocally specify the reason of the abortion.

In the case of a suspicion of a contagious disease of the genital system, there shall be immediately undertaken examinations for the CSF, especially when the given farm is located in a high risk area (e.g., in areas where the CSF occurred among wild pigs). Such tests shall be absolutely conducted in the case of an elimination of other contagious diseases of the genital tract.

9.5.2. Lesions  


The most characteristic lesions can be found in lymph nodes and kidneys. Lymph nodes are enlarged and show eccymoses or haemorrhages. Haemorrhages in kidneys may take various forms: from barely visible bulges to blood effusions. Similar lesions may be observed in bladder, larynx, epiglottis and heart, and sometimes also spread on serous membranes of stomach and breast cavity. Often, non-purulent encephalitis occurs. Lesions caused by secondary infections may lead to diagnostic mistakes. Border infarcts of spleen are treated as pathognomic changes, but they are irregular and rather rare.

 In chronic form lesions are less typical and particularly rare are petachias in body organs and on serous membranes. Animals with symptoms of chronic diarrhea commonly show necrotic changes in iliac intestine and on Bauhin’s valve.

9.5.3. Diagnosis

Rapid and correct diagnosis is essential taking into account the fact of similarity of clinical symptoms and lesions to other infections proceeding with haemorrhages (the most difficult in field it to distinguish between  ASF and CSF) and because there are no possibilities to cure or prevent the disease by specific immunologic means. Diagnostics is therefore the basis of combating of the disease and monitoring or epizootic situation.

In diagnostics helpful are, 

· clinical picture 

· lesions found during autopsy, 

· epizootic investigation. 

The basis for suspicion of ASF is occurrence of that disease in neighbourhood or in adjacent country. Suspicion should arise: 

· every case of fast spreading pig diseases with increased body temperature, ecchymoses and mortality reaching 100% in various age groups, especially if there is no CSF in that region,

· if pigs were fed with kitchen waste or slaughter by-products, 

· if farm is located near important communication centres or tracts.

9.5.3.1. Laboratory tests,

9.5.3.1.1. Samples of biological material for testing:

· spleen, 

· kidney,

· whole blood 

9.5.3.1.2. Principles of sample collection 

Samples should be collected from diseased and suspected animals (Annex No. ….) and sent by fastest means of transport to National Reference Laboratory – Department of Swine Diseases of State Veterinary Institute in Puławy ul. Partyzantów or Community Laboratory Centro de Investigación en Sanidad Animal, 28130 Valdeolmos, Madrid, Spain

9.5.3.1.3. Transport of samples 

Any biological material is a threat to environment due to possibility of content of the virus, therefore samples have to be properly packed and transported with extreme caution.  The package should be sent immediately by courier (within 24 hours) by fastest means of transport.

Caution! On visible part of container there should be made clear warning inscription:

Infective biological material! Do not open!
In exceptional cases contact: write down name of consignor and consignee, addresses and phone numbers.

Relevant information are included in „Contingency Plan for Laboratory”

9.5.3.1.4. Methods of testing

Basic procedure in laboratory diagnostics of CSF is the identification of virus anti-genes and the virus itself. 


In the case of doubtful results, the tests should be repeated using the same samples. Additional samples should be collected from the same sources if the suspicion of the disease still exists. 

Serological tests only help in cases of CSF suspicion. If the virus anti-gene has not been detected or virus has not been isolated from swine suspected of being infected with CSF or from martial originating from holdings which were in contact with CSF cases, it is justified to conduct serological tests. Tests should use blood serum collected from sick animals or animals suspected of having contacted the animals suspected of being infected. 

· Detecting virus anti-genes


For detecting virus anti-genes in animal tissues, direct immuno-enzymatic or immuno-fluorescent should be used on thin frozen cross-sections of body organs (up to five microns) such as tonsils or other tissues mentioned above. Policlonal serum containing CSFV antibodies and marked with flurescine or fluorochrome, enzyme or biotin should be used as diagnostic reagent. 


Hyper-immunised serum should come from swine free from infection or it should be prepared from serum of swine free from any antibodies which could influence the quality of specificity of reaction.


Marked immunoglobulin prepared from hyper-immunised swine CSF serum must have (according to EU regulation) working rate at least 1/20, specified in the infected cell cultivations and verified by means of control tests on tissue cross-sections. Working dilution of the coniugate must correspond to maximum “glowing” at minimum background tint. 


CSFV anti-genes in whole blood (with addition of EDTA or heparin), in plasma, serum, leucocytes or organs may be detected with the use of anti-gene set of the ELISA test.


Specific fluorescence which points to the presence of the CSF virus anti-gene is visible in light-green fluorescence of cytoplasm of various cells. Nuclei of these cells remain colourless – black. In the preparations from animals artificially infected with virulent virus, glowing is intensive with distinct gleaming, whereas in the filed material it may be weaker or even doubtful. 

· Virus isolation and detection with immuno-enzymatic test (PLA)


The rule for preparing the test is based on multiplication of the germ in susceptible cell cultivation (PK-15 or SK 6) in vitro, followed by proving its presence with immune serum, specific coniugate marked with peroxydasis and finally with the relevant substratum allowing for visualisation of virus presence in cytoplasm of the infected cells. 


Cell cultivations susceptible to CSFV infection should be kept according to the generally accepted rules. Passage and referential multiplying of a CSF virus strain may be conducted using methods specified in the “Instruction of conducting immuno-enzymatic test in CSF diagnostics” (Puławy, 1993).

9.5.4. Differential diagnosis of CSF

While conducting the above test it should be noted that the CSFV anti-genes are similar to the BVD and BVDV and that there exists possibility of false positive results. Therefore, in justified cases, e.g. common breeding of cattle and swine, any positive result should be rejected or confirmed with immuno-fluorescence test with the use of monoclonal differentiating antibodies of CSFV, BVDV i BDV.

Rules for pestivirus differentiation using monoclonal antibodies:

· test method is identical as in the case of immuno-fluorescence with coniugate based on policlonal antibodies,

· only monoclonal antibodies should be used, which were commissioned by office by the EU Reference Laboratory,

· antibodies should be grouped in four sets according to the following criteria:

	Set No.
	Specificity

	1

2

3

4
	All pestiviruses

All CSF viruses

CSF virus strains from vaccines

All BVD/BD viruses


Each set may include single monoclonal antibodies or mixture of monoclonal antibodies on condition that the mixture’s specificity spectrum corresponds to the above parameters.
9.6. Vaccinations

With available vaccines accepted by EU and marked against CSF, and relevant differentiating tests, it is possible to introduce limited vaccinations to reduce dissemination.

In case of infection, vaccinated swine may become healthy virus carriers and continue to disseminate the disease. Therefore, the use of vaccines may by authorised only in extreme cases, cf. chapter 13.11 CSF-PLAN
9.7.  Epizootiology and pathogenesis

The most often rout of infection is through the nose-pharynx area or through direct or indirect contact with sick animals, or via feeding with feeding stuffs contaminated with virus. Swine may also by infected through the respiratory system, wounds (vaccination, piercing, tattooing, castration), genital system with contaminated semen and through eye mucus membrane. On areas with high swine population density, virus disseminates between holdings relatively easily.

9.7.1. Ways of infection
9.7.1.1. Feeding pigs with kitchen waste 

The basic way of spreading of the disease is food chain.  Feeding pigs with kitchen and slaughter waste containing meat and body fluids is the most frequent way of spreading epizooty or its relapses. In primary outbreak most often are affected pigs infected alimentary way.  
9.7.1.2. Contact with animals

Direct or indirect contact with sick animals or carriers. 
 9.7.1.3. Objects, means of transport, sewage

The virus can be transmitted from infected animals to health ones by direct contact or by infected feeding stuffs containing meat-bone meals obtained from sick animals, by water or by means of transport
9.7.1.4. Vectors

none

 9.8. Influence of physical and chemical factors on CSF virus 

 
Resistance of CSF virus to environmental factor, for example to temperature, drying, decay or chemicals is very high. In frozen meat, it remains virulent for several years, but it is not resistant to high temperatures and inactivates within an hour in the temperature of 78oC.
9.9. Live animals 

Virus is present in all body fluids and excretion. Spreading beings within 7 – 10 days after temperature rise – the highest number of viruses is released with faeces and by respiratory tract with exhaled air. 

9.9.1. Semen 
This way of spreading CSF cannot be excluded.

9.9.2. Tissue fluids and blood

Virus present in tissue fluids or in blood dried out on various materials, stored inside premises in ambient temperature can remain infective for 15 days and in blood stored in dark and cool place for 3 months.

9.9.3. Products of animal origin 

9.9.3.1. Meat 

The CSF virus can survive 5 months in chilled meat and in frozen for several years.

9.9.3.2. Animal excretes 

In faeces of pigs ASF virus can survive for 15 days

9.9.4.
     Animal carcasses

In decaying carcasses left in ambient temperature it can remain infective for several days. 

9.9.5. Humans

Humans can mechanically spread the virus.

9.10. Factors influencing spreading of the disease 

The area and time when CSF can spread in Poland will depend on: 

· fast and efficient diagnostics, particularly as regards first cases of suspicion,

· movement of livestock,

· swine population density,

· possible contacts of domestic and ferocious animals.

Alimentary way and moving of infected animals is the most important way of spreading classical swine fever among farms. 

9.11. Influence of livestock production and sale on spreading of CSF

Epizootic investigation and the possibility of tracing the movements of livestock and products of animal origin is of a great importance for early detection of the outbreak of CSF, and for elimination of the latter in a fast and efficient manner 

In intensive breeding areas, animals appear in increased density and more frequently tend to contact one another. Any movement of animals from a farm-holding into fairs and procurement outlets facilitate the spread of infection over considerable distances. 

Considerable concentration of farm-holdings with susceptible animals (pig houses, fattening houses) increases the risk of CSF outbreak and fast dissemination of the virus within the relative area. 
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