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Summary 
The Australian Government Department of Agriculture, Fisheries and Forestry has prepared this 

issues paper to formally commence the biosecurity import risk analysis (BIRA) for the import of 

natural casings derived from cattle, sheep, goats and pigs for human consumption into Australia. 

This issues paper considers relevant peer‑reviewed scientific literature, standard industry practices 

and operational considerations associated with the production and trade of natural casings. 

This issues paper is a required step under the Biosecurity Regulation 2016 and represents the first 

major technical consultation in the biosecurity import risk analysis (BIRA) process. It contains the 

following sections: 

• an overview of Australia’s biosecurity policy framework and appropriate level of protection 

• background information on the production, processing and trade of natural casings 

• an outline of the methods used to identify and retain hazards, and the results of the preliminary 

hazard identification and risk assessment-based review of available scientific material 

• a summary of the next steps in the BIRA process, including opportunities for consultation. 

The hazard identification process considered a broad range of disease agents of relevance to the 

source species and commodity pathway, including viruses, bacteria and prions. A subset of these 

agents is proposed for retention for further risk assessment. 

These hazards were assessed for their potential presence in natural casings and their capacity to 

survive standard processing. 

The issues paper identifies that standard industry processes, including cleaning, removal of specific 

tissues, and salting, are likely to reduce pathogen load. However, for some hazards, survival under 

certain processing conditions remains uncertain and requires further assessment to determine 

whether Australia’s appropriate level of protection can be achieved by implementation of risk 

management measures. 

Stakeholder submissions are sought to inform the draft BIRA report, including on hazard 

identification, processing practices and relevant scientific evidence. 
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Introduction 

Australia’s biosecurity policy framework 
Australia’s biosecurity policies aim to protect against exotic pests and diseases entering, establishing 

or spreading in Australia. These threats can harm our unique flora and fauna, human health and our 

agricultural industries, which remain relatively free from serious pests and diseases. 

The Australian Government maintains a conservative approach to managing biosecurity risks to 

achieve an appropriate level of protection (ALOP). This approach reflects community expectations 

and provides a high level of protection by reducing risk to a very low level, but not to zero. 

Biosecurity import risk analyses (BIRAs) are an important part of Australia’s legislation and 

biosecurity policy. They enable the Australian Government to formally consider the level of 

biosecurity risk that may be associated with importing goods into Australia. They also propose risk 

management measures if the risks do not achieve ALOP. Where biosecurity risks cannot be managed 

to an acceptable level, Australia does not permit the import of the goods. 

The department undertakes BIRAs using technical and scientific expertise from relevant fields and 

stakeholder consultation throughout the process. These risk assessments are consistent with 

Australia’s international biosecurity obligations, including those under the World Trade Organization 

Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement) and the 

World Organisation for Animal Health (WOAH). BIRAs help us meet our international obligations 

while addressing the risks that goods may pose. 

The department recognises that new scientific evidence, technologies or alternative combinations of 

measures may offer an equivalent level of biosecurity protection for diseases requiring risk 

management. Proposals for such equivalent measures will be assessed on a case‑by‑case basis. 

Biosecurity import risk analysis framework 
A BIRA is a science-based assessment of the biosecurity risks associated with the import of a 

particular good, which is provided for under law. Under the Biosecurity Act 2015, a BIRA must be 

conducted in accordance with the process prescribed in the Biosecurity Regulation 2016 and take 

into account the matters set out in the BIRA Guidelines 2016. 

The BIRA process will assess whether the import of a product with no risk management measures 

applied (the unrestricted risk), produced under the relevant manufacturing guidelines (for natural 

casings see section 1.1), poses an unacceptable biosecurity risk, and if so, will recommend risk 

management measures to manage the risks to a level that achieves Australia’s ALOP. 

This issues paper is the starting point of the formal BIRA process for the import of natural casings for 

human consumption. 

https://www.legislation.gov.au/C2015A00061/latest/text
https://www.legislation.gov.au/F2016L00756/latest/text
https://www.agriculture.gov.au/biosecurity/risk-analysis/guidelines
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Regulated steps in the biosecurity import risk analysis 
process 
Under the Biosecurity Regulation 2016 (Chapter 2, Part 4), the following steps must be undertaken 

when conducting a BIRA: 

1) The Director of Biosecurity must publish a notice on the department's website stating: 

a) that the Director of Biosecurity is proposing to conduct the BIRA in relation to the goods or 

the particular class of goods; and 

b) the opportunities for consultation with stakeholders that will be given in conducting the 

BIRA; and must prepare an issues paper in relation to the BIRA and publish it on the 

Agriculture Department’s website. 

2) The Director of Biosecurity must prepare an issues paper and publish it on the department’s 

website. The issues paper will set out background information about the request, the 

commodity/goods and some of the main matters that will be considered during the analysis. 

3) The Director of Biosecurity must prepare an issues paper and publish it on the department’s 

website. The issues paper will set out background information about the request, the 

commodity/goods and some of the main matters that will be considered during the analysis. 

4) The Director of Biosecurity must: 

a) Prepare a draft BIRA report. 

b) Publish on the department’s website the draft report and an invitation to the public to 

provide submissions about the assessment of the level of biosecurity risk associated with 

the relevant goods or class of goods including proposed risk management measures for the 

goods to achieve ALOP within a period specified in the invitation. 

c) The consultation period must be at least 60 calendar days, including the day the invitation 

is published. 

d) If the Director of Biosecurity considers that the public may not have a reasonable 

opportunity to consider the draft BIRA report, the period for public submissions may be 

extended only once for a period of up to 60 calendar days. 

5) The Director of Biosecurity must prepare a provisional BIRA report and publish it on the 

department’s website. 

6) Within 30 calendar days of the provisional BIRA report’s publication, a person may make a 

request to the Inspector-General of Biosecurity to review the process used to conduct the BIRA. 

7) If a person requests a review of the process for conducting the BIRA, and the Inspector-General 

is satisfied that a review can proceed, the Inspector-General must tell the Director of 

Biosecurity, in writing, about the request. The Inspector-General must then conduct a review of 

the process for conducting the BIRA. 

8) If the Inspector-General conducts a review of the process for conducting the BIRA, the Director 

of Biosecurity must consider any recommendations in their report and must publish a final BIRA 

review report. 

https://www.legislation.gov.au/F2016L00756/latest/text
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9) If the Inspector-General is not requested to conduct a review of the process for conducting the 

BIRA, the Director of Biosecurity must publish the provisional BIRA report as the final BIRA 

report as soon as is practical to do so. 

The final BIRA report must be published within 30 months from the day the notice announcing the 

BIRA was published, unless specific circumstances apply. 

The Director of Biosecurity may publish a notice on the department’s website to stop the counting of 

time for a BIRA if: 

• the Director of Biosecurity is waiting for requested further information, research or expert 

advice, or 

• the Director of Biosecurity is waiting for examination by the scientific advisory group of a 

requested part of the BIRA process. 

If the Inspector-General reviews the process for conducting the BIRA, the time taken for the review 

does not count towards the 30-month time frame. 

The 30-month time frame also may not be met if a biosecurity circumstance of national or 

international significance occurs. 

Publication of the final BIRA report represents the end of the process. The risk management 

measures recommended in the final report will be the basis of any import conditions in import 

permits issued and they inform the development of negotiated health certification to be issued by an 

exporting country. 

At any stage in the process of conducting a BIRA, the Director of Biosecurity may (orally or in writing) 

request the scientific advisory group (SAG) to examine and provide comments on any aspect of the 

BIRA. If the scientific advisory group receives a request to examine and provide comments on an 

aspect of a BIRA, the scientific advisory group must, after completing its examination, give its 

comments and any findings to the Director of Biosecurity in the form requested by the Director of 

Biosecurity. The comments and any findings given by the scientific advisory group must be 

considered by the Director of Biosecurity in preparing the provisional BIRA report. 

Background BIRA for natural casings 
The casings industry has requested that the Department review the importation of runners and 

natural casings derived from bovine, porcine, caprine and ovine animals through a treatment‑based 

pathway. They are specifically seeking for import conditions to reflect WOAH‑recommended salt or 

phosphate‑supplemented salt treatments (Table 1), rather than the current freedom‑from‑disease 

and approved‑country approach (section 1.3.1). 

Industry's request is backed by the 2015–2016 Audit report on the Effectiveness of biosecurity 

controls for importation of natural sausage casings conducted by the Interim Inspector-General of 

Biosecurity (IIGB). This report recommended the review of the import conditions for natural casings 

to incorporate updated scientific evidence, including literature on the persistence of pathogens and 

the effectiveness of processing treatments. Consistent with this report, industry indicated that 

current conditions may not fully reflect contemporary understanding of risk mitigation associated 

with salting and related treatments. 

https://www.igb.gov.au/sites/default/files/documents/sausage-casings-audit-report_2.pdf
https://www.igb.gov.au/sites/default/files/documents/sausage-casings-audit-report_2.pdf
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The IIGB also observed that the extensive global trade in natural casings presents challenges for 

maintaining product integrity and traceability, particularly where products are processed across 

multiple countries. In such systems, import conditions require verification of country of origin, 

processing and export, supported primarily by government certification and accompanying 

documentation. However, the department relies largely on documentary assessment for clearance of 

consignments, with only a small proportion subject to physical inspection. 

In this context, industry indicated that the current freedom‑from‑disease and approved‑country 

framework may be difficult to apply within globally integrated production systems, where 

intermediate products are processed, repacked and transferred across multiple jurisdictions. These 

supply chain characteristics may complicate the reliable verification of origin and processing history 

for individual consignments, which are central to demonstrating compliance with country‑based 

import requirements. 

These factors prompted the initiation of a biosecurity import risk analysis to determine whether 

existing import conditions remain appropriate to achieve Australia’s ALOP. 

Scope 
This issues paper focuses on the manufacturing process for natural casings and the extent to which 

processing steps influence the presence and viability of identified biosecurity hazards. The 

assessment examines the effect of different stages of natural casings manufacturing, including 

collection, cleaning, salting, storage and distribution, on pathogen survival and inactivation. 

The analysis is limited to hazards identified as relevant to natural casings and considers the 

effectiveness of current and proposed treatment measures in achieving Australia’s ALOP. 

Stakeholder feedback on issues paper 
This issues paper gives stakeholders an opportunity to provide comment on and draw attention to 

any scientific, technical, or other gaps in the data, misinterpretations and errors before the draft 

biosecurity import risk analysis (BIRA) report is completed. The department is particularly interested 

in receiving comments on: 

• the accuracy of the standard manufacturing practices described in this issues paper, including 

relevant parameters and conditions 

• any standard manufacturing practices not covered in the issues paper, including specific 

parameters and conditions 

• any additional known disease agent relevant to natural casings not included in the hazard 

identification 

• any other scientific information absent from the risk assessment which should be taken into 

consideration. 

Please lodge any comments or submissions through our Have Your Say page. Our public consultation 

will close on 10 August 2026. The department will carefully consider all submissions before releasing 

the draft BIRA report. 

https://haveyoursay.agriculture.gov.au/casings-issues-paper
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The department will provide information about the next consultation period following receipt and 

consideration of submissions generated by this issues paper in the Natural Casings BIRA website. 

Register as a stakeholder to participate in this process. 

To receive notices about animal biosecurity policy and biosecurity risk analysis, subscribe to 

Biosecurity Risk Analysis Animal. Additional information on how the department conducts risk 

analyses and our international obligations is also available. 

https://www.agriculture.gov.au/biosecurity-trade/policy/risk-analysis/animal/natural-casings
https://www.agriculture.gov.au/biosecurity/risk-analysis/stakeholder
https://subscribe.agriculture.gov.au/subscribe
https://www.agriculture.gov.au/biosecurity/risk-analysis/conducting
https://www.agriculture.gov.au/biosecurity/risk-analysis/conducting
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1 Natural casings 
Natural casings are generally defined as intestinal tract or bladders from animals that have 

undergone cleaning, scraping, defatting and washing before being preserved with salt or other 

methods such as drying, cooling or freezing. The industry uses different words to refer to the 

intestines during the manufacturing process: 

• Green runners – intestines that have been stripped of ingesta but otherwise uncleaned. 

• Runners – intestines after they have been removed from the mesentery and fat. 

• Casings – final product derived from the cleaned submucosal layer of the intestines. 

The Food Standards Australia New Zealand (FSANZ) defines natural casings as 'animal intestines 

(that) are almost exclusively prepared from different parts of the alimentary canal of pigs and 

ruminants. Pig casings derived from the stomach, small intestines (pig casings, smalls or rounds), 

large intestines (caps and middles) and terminal straight end of the large intestines (bungs). Cattle 

casings are obtained from the small intestines (rounds or runners), caecum (bungs) or large 

intestines (middles). Only the small intestines of sheep are used for natural casings.' (FSANZ 2014) 

This review defines natural casings as intestines derived from cattle, pig, sheep or goats that have 
been cleaned, processed by scraping, defatting and washing, and preserved using salt or brine. 

1.1 Manufacturing guidelines 
There are no International Organization for Standardization (ISO) guidelines for the manufacturing of 

natural casings. However, the natural casings industry generally follows the hazard analysis and 

critical control points (HACCP) framework. 

The International Natural Sausage Casings Association (INSCA) recommends its members adhere to 

the 2017 European Natural Casings Association (ENSCA) community guide to good practice for 

hygiene and the application of the HACCP principles in the production of natural sausage casings 

(ENSCA 2017). In Australia, natural casings' producers comply with the Australian Standard AS5011 

for hygienic production of natural casings for human consumption (ARMCANZ 2001). 

With some operational differences, both documents highlight similar steps in the manufacturing of 

natural casings. 

1.1.1 Collection of intestines at slaughter and initial cleaning 
Intestines are removed during evisceration and must be sourced from healthy animals that have 

passed ante‑ and post‑mortem inspection. After removal, the intestines are then emptied of their 

ingesta, producing what are known as green runners. The ingesta removal may be performed 

manually or mechanically. 

Under the Australian Standard AS5011, green runners are collected only after inspection, separated 

from edible meat and placed into sealed, hygienic containers (ARMCANZ 2001). The initial cleaning 

process involves flushing the green runners with a constantly renewed flow of cold potable water 

(≤5°C), after which the green runners are chilled immediately to maintain hygiene (ARMCANZ 2001). 
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ENSCA describes a similar sanitation objective than the Australian Standard AS5011 but provides 

more detailed operational steps (ENSCA 2017): 

• intestines are separated from adjacent mesentery (pulling) 

• ingesta is removed manually or mechanically (stripping) 

• intestines are rinsed in cold or chilled water (<3°C). 

Under EU's Transmissible Spongiform Encephalopathies (TSE) legislation, Specified Risk Material 

(SRM) is removed. For the purpose of casings' manufacturing SRM is the ileum of small ruminants 

and the last four meters of the small intestine, the caecum and the mesentery of the bovine 

intestinal tract (ENSCA 2017). 

1.1.2 Scraping, defatting, flushing and preservation 
After initial cleaning, green runners undergo deeper processing to prepare the runners. 

Under Australian Standard AS5011, the mucosal layer is removed from the intestines and additives 

can be included to assist cleaning. The casings are then preserved using approved preservatives 

(typically salt) (ARMCANZ 2001). 

ENSCA guidelines detail a multi‑stage process: 

• Scraping, defatting and flushing aim to remove intestinal layers (Figure 1). The process varies 

depending on the species from which the intestines are sourced. 

Figure 1 Representation of the histologic organisation of the digestive tube 

 

source: adapted from Betts et al. (2026) licensed under a Creative Commons Attribution-Share Alike 4.0 International 

License 

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
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− Porcine, ovine and caprine intestines pass through warm soak tanks (around 40°C) to soften 

tissues. Mechanical scraping, defatting and flushing steps remove mucosa, muscularis and 

serosal layers to expose the submucosa. 

− Bovine intestines have histological differences with thicker mucosa and submucosa layers. 

To facilitate the scraping of the mucosa layer, bovine intestines are turned inside out. 

However, due to the mucosa's thickness less material is removed during this step. The 

resulting runners maintain the submucosa, muscularis and serosa layers. 

• Finished runners are then cooled in cold water or brine before salting. 

• Curing by salting is treated as a critical control point (CCP), requiring either dry salt or brine 

(≥22°Baumé) for at least 30 days to achieve low water activity (Aw ≈ 0.80 to 0.75). Salt brine 

measuring 22° Baumé indicates a specific density of the solution, which correlates 

approximately 23.5% sodium chloride (salt) by weight at a standard temperature. 

Industry standards guidelines identify salting as the recommended preservation method but only 

define physicochemical end points like water activity (ENSCA 2017). Low water activity limits 

microbial growth by reducing available moisture (AHAW 2012). Dry salts and brine solutions consist 

primarily of salt, but their exact composition is not standardised beyond the requirement to achieve 

sufficient density to reach the desired low water activity (ARMCANZ 2001; ENSCA 2017). 

The European Food Safety Authority (EFSA) proposes the use of phosphate-supplemented salt and 

brine due to enhanced antimicrobial activity and improved mechanical properties of the casings after 

treatment. However, EFSA does not define specific concentrations of salt or phosphate for these 

treatments (AHAW 2012; Houben, Bakker & Keizer 2005). 

EFSA also states that salting treatments should occur at temperatures above 20°C, which further 

highlights the contrast with industry guidance that does not set temperature as a treatment 

requirement (AHAW 2012; ARMCANZ 2001; ENSCA 2017). 

1.1.3 Sorting, grading, packaging and storage 
Once preserved, runners are sorted, graded and prepared for trade. 

Australia requires that final casings be stored under hygienic conditions in sanitised, sealed 

containers and transported at a temperature that maintains product integrity. The Australian 

Standard guidelines do not specify the steps taking for grading the casings. 

ENSCA describes more detailed steps without setting up specific parameters: 

• For sorting and grading, runners are desalted and filled with water (sheep/goat/pig) or air 

(cattle) to determine calibre, then graded by diameter and quality. 

• Graded casings are then repacked as bundles in dry salt or saturated brine or shirred into 

individual strands on plastic tubes or pipes in saturated brine. 

• Casings are stored either refrigerated or at cool room temperatures (8–12°C) depending on 

species and packaging method. 

Packaging in dry salt or saturated brine at this stage acts as a preventative control that reduces the 

likelihood of microbial contamination of the product before their downstream uses. Properly packed 
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casings can be stored for extended periods (up to several years) when kept dry, protected from 

sunlight and maintained under hygienic conditions. 

Natural casings are used in the production of sausages and other cured meat products in both 

artisanal and industrial contexts. This production involves casings being filled and depending on the 

final product, being cooked, smoked, cured or preserved for human consumption. 

1.1.4 Critical control points 
ENSCA identifies 3 critical control points in the production of natural casings: 

1) CCP1 is the removal of specified risk material (SRM) to prevent TSE‑related risks from entering 

the food chain. SRM in the context of casings refers to the ileum in small ruminants or the 

caecum, ileum and mesentery in cattle. 

2) CCP2 ensures that runners are exposed to an adequate salt concentration – either dry salt or 

brine of at least 22° Baumé — to begin reducing microbiological hazards. 

3) CCP3 complements CCP2 by requiring a continuous salting period of at least 30 days. 

Although both CCP2 and CCP3 relate to the same processing stage, they manage different risks, CCP2 

verifies that salting is done correctly, while CCP3 confirms it is done for long enough to reliably 

eliminate pathogens. 

1.2 Natural casings industry 
The global natural casing industry in 2021 was valued at USD$2.44 billion, with projections indicating 

a steady growth to around USD$2.79 billion by 2028. This expansion is driven by rising consumer 

preference for natural casing products, increasing meat consumption in developing regions and 

growth in the fast‑food sector. 

In the last decade, the manufacturing of natural casings has transitioned to span multiple countries 

and facilities, with collection, cleaning, salting, sorting, grading and repacking often performed at 

different sites (ENSCA 2017). This reflects a highly globalised and integrated production system, in 

which early-stage processing activities are closely linked to slaughter and primary meat processing, 

while downstream operations are spatially separated and organised according to labour and market 

efficiencies. This geographic redistribution of labour‑intensive processes supports a vertically 

integrated supply chain with intermediate products, such as green runners and salted runners, 

transferred between processing facilities located in different countries. As a result, natural casings 

may undergo multiple cross-border movements prior to reaching end users. 

A substantial share of global sorting and grading capacity, which requires manual handling and visual 

inspection of the runners, takes place in countries with comparatively lower labour costs, such as 

China, Egypt, Türkiye and Morocco. In fact, China and Egypt are the 2 largest importers of Australian 

runners, reflecting their role as major processing hubs within the global chain. However, despite 

receiving significant volumes of Australian runners, natural casings finalised (sorted, graded and 

packed) in these countries are not permitted to be imported back into Australia under current import 

conditions (section 1.3.1). 

Australia’s natural casings industry is small and closely connected to domestic livestock production. 

Domestic participants are primarily either boutique producers or highly integrated global operators. 

https://www.researchandmarkets.com/reports/5438315/natural-sausage-casings-market-by-source-by
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These participants engage in both the import and export of natural casings and runners under 

Australia’s stringent biosecurity regulations. 

United Nations' natural casings trade data indicates that Australia is a net exporter of natural casings, 

with exports in 2025 valued at approximately USD$163 million while imports represented 

USD$22 million in the same period. This trade pattern reflects Australia’s role as an upstream 

supplier within the global processing system, where runners are exported for further processing in 

overseas facilities. 

1.2.1 Existing trade in natural casings 
Import data for the last 5 years (2020 to 2025) showed 734 consignments of natural casings, with 424 

consignments of ovine casings, 302 of porcine and 8 of bovine casings. 

Most ovine casings imports come from New Zealand (77%) followed by the US (17%) with the 

remaining consignments coming from the EU (mostly Germany 5%). US is the major country of 

import for porcine casings (66%), followed by New Zealand (27%) and the Netherlands (7%). All 

bovine casings were imported from Chile. 

1.3 Natural casings import proposal 
In 2013, Industry groups wrote to the department, requesting that the treatment of natural casings 

with salt, or with phosphate supplemented salt, for at least 30 days at a temperature over 20°C, be 

evaluated as an alternative to existing import conditions. 

The conditions requested by industry, mimic those proposed by the World Organisation for Animal 

Health (Table 1). 

Table 1 WOAH recommendations for trade in natural casings 

Disease WOAH recommendation for trade in natural casings 

African swine fever For the inactivation of ASFV in casings of pigs: 

Treatment for at least 30 days either with dry salt (NaCl) or with saturated brine (aW < 
0.80), or with phosphate supplemented dry salt containing 86.5% NaCl, 10.7% 
Na2HPO4 and 2.8% Na3PO4 (weight/weight/weight) at a temperature of 12°C or above 
(WOAH 2024c). 

Classical swine fever For the inactivation of CSFV in casings of pigs: 

Treatment for at least 30 days with phosphate supplemented salt, containing 86.5% 
NaCl, 10.7% Na2HPO4 and 2.8% Na3PO4 (weight/weight/weight), either dry, or as a 
saturated brine (aW < 0.80), and at a temperature of 20°C or above (WOAH 2024d). 

Foot-and-mouth disease For the inactivation of FMDV present in casings of ruminants and pigs: 

Treatment for at least 30 days either with dry salt (NaCl) or with saturated brine (NaCl, 
aW < 0.80), or with phosphate supplemented salt containing 86.5% NaCl, 10.7% 
Na2HPO4 and 2.8% Na3PO4 (weight/weight/weight), either dry or as a saturated brine 
(aW <0.80), and kept at a temperature of greater than 12°C during this entire period 
(WOAH 2021b). 

Peste-des-petits ruminants For the inactivation of the PPRv in casings of sheep and goats: 

Treatment for at least 30 days either with dry salt (NaCl) or with saturated brine (aW < 
0.80), or with phosphate supplemented salt containing 86.5% NaCl, 10.7% Na2HPO4 
and 2.8% Na3PO4 (weight/weight/weight), either dry or as a saturated brine (aW < 
0.80), and kept at a temperature of 20°C or more during this entire period (WOAH 
2021b). 

https://comtradeplus.un.org/TradeFlow?Frequency=A&Flows=all&CommodityCodes=0504&Partners=0&Reporters=36&period=2025&AggregateBy=none&BreakdownMode=plus
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1.3.1 Current conditions for the importation of natural casings 
The importation of natural casings is subject to the provisions of the Biosecurity Act 2015 and its 

subordinate legislation, including the Biosecurity (Conditionally Non-prohibited Goods) 

Determination 2021 (Biosecurity Determination). The Biosecurity Determination enables certain 

goods to be imported into Australia under specified conditions, but without the requirement for an 

import permit. 

Section 17 of the Biosecurity Determination sets out the ‘alternative conditions’ that apply to the 

importation of natural casings derived from bovine, caprine, ovine or porcine animals, as shown 

below: 

All of the following: 

a) the animals from which the goods were derived: 

i) were born, raised and slaughtered in one or more countries, each of which is a listed 

country for natural casings derived from bovine, caprine, ovine or porcine animals; and 

ii) were found to be free from contagious and infectious disease at ante mortem and 

postmortem veterinary inspections, conducted under official veterinary supervision; and 

iii) were slaughtered at least 30 days before the day the goods are brought or imported 

into Australian territory; 

b) the goods were not exposed to contamination before being exported; 

c) each package containing the goods states the identification or veterinary control number of 

the establishment at which the casings were packed; 

d) the goods are accompanied by a health certificate stating the matters referred to in 

paragraphs (a), (b), and (c) 

Section 6 (Definitions) of the Biosecurity Determination explains that: 

Listed country for natural casings derived from bovine, caprine, ovine or porcine animals means a 

country that is listed in the list of countries for natural casings derived from bovine, caprine, ovine or 

porcine animals prepared by the Director of Biosecurity and published on the Agriculture 

Department’s website, as existing from time to time. 

Note: A country is listed in the list of countries for natural casings derived from bovine, caprine, ovine 

or porcine animals, if the Director of Biosecurity is satisfied that the level of biosecurity risk 

associated with natural casings derived from animals born, raised and slaughtered in that country is 

acceptable. 

The department’s biosecurity import conditions system (BICON) lays out the documentation required 

to demonstrate compliance with the biosecurity conditions for the import of natural casings derived 

from ovines and caprines, bovines and porcines. Notably, certifications of: 

• animals to be born, raised and slaughtered in an approved country 

• manufacturing of the casings to occur in approved countries 

• certification attesting to disease freedom and processing integrity 

• compliance with the Biosecurity (Conditionally Non prohibited Goods) Determination 2021. 

Current import conditions do not differentiate amongst green runners (emptied intestines), runners 

(preserved intestines not sorted) and casings (sorted product). 

https://www.legislation.gov.au/C2015A00061/latest/text
https://www.legislation.gov.au/F2021L00258/latest/text
https://www.legislation.gov.au/F2021L00258/latest/text
https://www.agriculture.gov.au/biosecurity-trade/policy/legislation/countries-natural-casings-bovine-caprine-ovine-porcine-animals
https://www.agriculture.gov.au/biosecurity-trade/policy/legislation/countries-natural-casings-bovine-caprine-ovine-porcine-animals
https://www.agriculture.gov.au/biosecurity-trade/policy/legislation/countries-natural-casings-bovine-caprine-ovine-porcine-animals
https://www.agriculture.gov.au/biosecurity-trade/policy/legislation/countries-natural-casings-bovine-caprine-ovine-porcine-animals
https://bicon.agriculture.gov.au/BiconWeb4.0/ImportConditions/Conditions?EvaluatableElementId=829213&Path=UNDEFINED&UserContext=External&EvaluationStateId=fa1c4d8b-29d2-4e29-9ca2-1a398d30b9ce&CaseElementPk=2489892&EvaluationPhase=ImportDefinition&HasAlerts=True&HasChangeNotices=True&HasScinames=False&IsAEP=False
https://bicon.agriculture.gov.au/BiconWeb4.0/ImportConditions/Conditions?EvaluatableElementId=829213&Path=UNDEFINED&UserContext=External&EvaluationStateId=fa1c4d8b-29d2-4e29-9ca2-1a398d30b9ce&CaseElementPk=2489892&EvaluationPhase=ImportDefinition&HasAlerts=True&HasChangeNotices=True&HasScinames=False&IsAEP=False
https://bicon.agriculture.gov.au/BiconWeb4.0/ImportConditions/Conditions?EvaluatableElementId=829213&Path=UNDEFINED&UserContext=External&EvaluationStateId=fa1c4d8b-29d2-4e29-9ca2-1a398d30b9ce&CaseElementPk=2489892&EvaluationPhase=ImportDefinition&HasAlerts=True&HasChangeNotices=True&HasScinames=False&IsAEP=False
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2 Method for biosecurity risk 
assessment 

2.1 Hazard identification 
Under the terminology developed by WOAH, hazard identification refers to the process of 

determining which pathogenic agents (disease agents) could potentially lead to adverse 

consequences as a result of importing a given commodity. The Biosecurity Act 2015, disease agent 

includes, but is not limited to, a microorganism, an infectious agent or a parasite. The Act also 

recognises pests as a distinct category of biosecurity risk. Accordingly, hazard identification in the 

Australian context encompasses both disease agents and pests that may be associated with the 

commodity. 

The hazards identified are those associated with the species being imported, or the source species 

from which the commodity is derived, as well as those associated with the commodity itself. These 

hazards must be present in the exporting country, and either be absent from Australia or, if present, 

be notifiable or subject to official control or eradication measures. 

Hazard identification is a preliminary categorisation step, identifying disease agents dichotomously as 

hazards or not. Identified hazards are then subject to more detailed analysis. 

2.2 Unrestricted risk 
Within this risk assessment, the level of unrestricted biosecurity risk was evaluated according to 

global industry norms for the sourcing, processing and manufacture of natural casings (section 1.1). 

Biosecurity risk is described within the Biosecurity Act 2015 as derived from the following elements: 

• The likelihood of a disease or pest 

− entering Australian territory or a part of Australian territory, or 

− establishing itself or spreading in Australian territory or a part of Australian territory; and 

• The potential for any of the following consequences 

− the disease or pest to cause harm to human, animal or plant health 

− the disease or pest to cause harm to the environment 

− economic consequences associated with the entry, establishment or spread of the disease 

or pest. 

2.2.1 Likelihoods 
The likelihood that each identified disease agent (hazard) will enter Australian territory, or a part of 

Australian territory, with the importation of natural casings was based on: 

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=18&volume_no=1&ismanual=false&language=102&standard_type=5&animal_type=7
https://www.legislation.gov.au/C2015A00061/latest/text
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• clinical symptoms of each disease 

• gross pathology associated with each disease 

• localisation of each disease agent within the intestinal layers 

• impact of processing steps on the presence or survivability of each disease agent: 

− Collection – Intestines are collected from animals that have undergone favourable ante- 

and post-mortem veterinary examinations. 

− Pulling – Mesentery and other specified risk materials (ileum in small ruminants, last 4 

metres of intestine and caecum in cattle) are removed. 

− Stripping – Intestines are emptied of ingesta. 

− Scraping – Mucosa, muscularis and serosa layers are removed. 

− Salting – Product is treated with dry salt or brine for at least 30 days (NB: temperature 

parameters for this step are not standardised across the global casings industry). 

− Grading – Runners are graded by diameter to determine their calibre and suitability for 

post manufacturing uses. 

− Packaging & storage – Casings are packed in salt or brine, with or without insertion of 

plastic tube, to facilitate filling. Casings are stored refrigerated or at cold room 

temperature. 

The likelihood that each identified disease agent (hazard) will establish itself or spread in Australian 

territory, or a part of Australian territory, was based on: 

• impact of steps in the further manufacture of sausages from imported natural casings, on the 

survivability of each disease agent 

• potential for susceptible animals (or humans) within Australia to be exposed to an infectious 

dose of each disease agent, if present within sausages manufactured using imported natural 

casings 

• potential for each disease agent to establish or spread within Australia, given the exposure of 

susceptible animals. 

The 2 likelihoods (that is (a) entry and (b) establishment or spread) were evaluated qualitatively using 

the department's standardised descriptors (Table 2) and were combined using the standardised rules 

shown in Table 3. This combined likelihood was then taken forward to the risk estimation step 

(section 2.2.3). 

Table 2 Nomenclature for quantitative likelihoods 

Likelihood Descriptive definition 

High The event would be very likely to occur 

Moderate The event would occur with an even probability 

Low The event would be unlikely to occur 

Very low The event would be very unlikely to occur 

Extremely low The event would be extremely unlikely to occur 

Negligible The event would almost certainly not occur 
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Table 3 Matrix of rules for combining descriptive likelihoods 

Entry 
Establishment or spread 

High Moderate Low Very low Extremely low Negligible 

High High Moderate Low Very low Extremely low Negligible 

Moderate Moderate Low Low Very Low Extremely low Negligible 

Low Low Low Very low Very low Extremely low Negligible 

Very low Very low Very low Very low Extremely low Extremely low Negligible 

Extremely 
low 

Extremely low Extremely low Extremely low Extremely low Negligible Negligible 

Negligible Negligible Negligible Negligible Negligible Negligible Negligible 

2.2.2 Consequences 
The assessment of consequences for each identified disease agent (hazard) followed 3 key steps: 

• Description of the mostly likely scenario for the establishment or spread, given the exposure of 

susceptible animals within Australia (termed an ‘outbreak scenario’). 

• Assessment of the likely impact on (individually) humans, animals and the environment, in 

accordance with the outbreak scenario. 

• Determination of the highest rating, assigning this to the identified disease agent. 

Outbreak scenario 
This reflected the maximum credible and plausible extent of establishment or spread of each disease 

agent, given the exposure of susceptible animals within Australia. If a range of routes of exposure 

were evident, a choice was made to select that which is likely to be associated with the most 

substantive impacts. 

The description of the outbreak scenario includes whether the disease or pest is zoonotic, and the 

range of animals likely to be affected (including livestock, companion animals and native animals). 

The scenario also described the geographic characteristics of the outbreak, noting whether, and to 

what extent, it is likely that the outbreak would be constrained by climate, the distribution of 

vectors, the distribution of susceptible animals, or any other relevant spatially defined factors. These 

factors were considered in the context of their influence on the scale and distribution of potential 

economic impacts. 

If data or assessments were available to support the likely economic impact of the disease or pest in 

Australia, these were evaluated, including impacts on production, trade, and control measures. 

Where available, estimates or qualitative assessments of potential financial consequences were 

considered in defining the outbreak scenario. Likewise, if the disease agent was classified as an 

Emergency Animal Disease (EAD) then this was noted, and the established principles of control 

and/or eradication – including government / industry cost-sharing – were explained. 

https://animalhealthaustralia.com.au/eadra/
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Impacts on humans, animals and the environment 
Following from the description of the outbreak scenario, the schema in Appendix A was used to rate 

the impact of the disease or pest at a national level and against each of a range of criteria. 

These criteria included the life or health of humans (including social amenity) and animals (livestock, 

companion animals and native animals), and the likely impacts of the disease or pest on biodiversity 

and ecosystem integrity. Impacts on biodiversity and ecosystem integrity were considered in 

scenarios where the disease agent can infect native species, but not where susceptible wild animals 

are limited to introduced species. It is also noted that the majority of diseases reviewed affect only 

agricultural species and environmental impacts were considered only where specifically relevant.  

There were no pests or diseases which are of relevance to plants identified during hazard 

identification and no further consideration of plant health impacts from the importation of casings 

was made. 

For each criterion, the level of national impact was rated as either ‘negligible’, ‘very low’, ‘low’, 

‘moderate’, ‘high’ or ‘extreme’. Appendix A provides the descriptors that helped guide these 

assessments, noting that the descriptors within the table were viewed as indicative only and were 

not considered prescriptive. Additional guidance was given in Appendix B. 

Economic impacts 
The economic impact of an outbreak is assessed by considering the scale of costs and market 

disruption associated with disease occurrence and control across animal, human, and environmental 

systems. Costs increase with outbreak size and duration and include surveillance, tracing, movement 

controls, decontamination, and administration of response measures. Where available, the cost and 

feasibility of treatment or preventive measures are also considered, particularly if large-scale 

implementation is required. Additional costs may arise where human health interventions are 

required, such as medical treatment or public health controls. 

Where control or eradication requires culling, the associated economic impact includes the loss of 

animals, disposal costs, and compensation, with impacts increasing as culling extends from localised 

herds to large segments of the national herd. Direct economic losses also arise from increased 

mortality, reduced productivity, and impaired animal performance, and may extend to 

environmental impacts where ecosystem function or services are affected. 

Impacts on domestic and export trade are assessed through the extent of supply chain disruption 

and market access restrictions. Movement controls, zoning, and market closures may limit domestic 

trade, while export impacts range from partial trade restrictions to loss of disease-free status and 

closure of major export markets. Overall, economic impact is determined by the combined effect of 

production losses, response costs, culling requirements, and disruption to domestic and international 

trade, as well as associated impacts on human health systems and the wider environment. 

Disease or pest consequences 
The process provided a rating for the impact of a disease or pest, at a national level, against each of 

the identified criteria. The highest of these ratings was then selected as the overall rating for the 

disease or pest. 
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2.2.3 Unrestricted biosecurity risk 
For each identified disease agent (hazard) the likelihood of entry, establishment or spread (section 

2.2.1) and the disease consequences (section 2.2.2) using the matrix in Table 4 to give an estimate 

for the level of unrestricted biosecurity risk. 

Australia’s ALOP is achieved when the level of biosecurity risk does not exceed ‘very low’ (Table 4). 

Table 4 Matrix of rules for estimating and evaluating biosecurity risk 

Likelihood 
Consequences 

Negligible Very Low Low Moderate High Extreme 

High Negligible Very low Low Moderate High Extreme 

Moderate Negligible Very low Low Moderate High Extreme 

Low Negligible Negligible Very low Low Moderate High 

Very low Negligible Negligible Negligible Very low Low Moderate 

Extremely 
low 

Negligible Negligible Negligible Negligible Very low Low 

Negligible Negligible Negligible Negligible Negligible Negligible Very low 

3 Hazard identification 
A list of potential hazards was extracted from the WOAH Terrestrial Animal Health Code, including all 

the WOAH listed disease and other diseases with importance to trade categorised as affecting 

multiple species, bovine, porcine and caprine and ovine. This list was reviewed to exclude diseases 

that do not affect the species used in casings production and diseases for which casings and/or 

digestive track are considered a safe commodity by WOAH: 

• Infection with Brucella abortus, B. melitensis and B. suis (Digestive track is a safe commodity) 

• Infection with Echinococcus granulosus (Casings is a safe commodity) 

• Infestation with Cochliomyia hominivorax and Chrysomya bezziana (not relevant to casings) 

• Leishmaniosis (does not affect species used in casings production) 

• Rinderpest virus (Eradicated) 

• Tularemia (does not affect species used in casings production) 

• Infection with Theileria spp (Casings is a safe commodity) 

• Taenia solium (Casings is a safe commodity) 

As porcine reproductive and respiratory syndrome virus (PRRSV) and lumpy skin disease virus (LSDV) 

are not present in Australia, they were included as a potential hazard despite that WOAH considers 

casings to be a safe commodity for these viruses. 

The list of hazards was then completed by adding 17 diseases included in the national list of 

notifiable animal diseases but absent from the WOAH terrestrial animal health code. The completed 

list was then assessed to identify the disease agents retained for further assessment based on the 

presence of the disease agent in the intestinal tissue, the potential for the disease to be transmitted 

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/
https://www.agriculture.gov.au/biosecurity-trade/pests-diseases-weeds/animal/notifiable
https://www.agriculture.gov.au/biosecurity-trade/pests-diseases-weeds/animal/notifiable
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through casings and the disease agent's distribution within Australia (Appendix C). Sixteen disease 

agents were retained for further risk assessment: 

• African swine fever virus, ASFV (African Swine Fever, ASF) 

• Bovine viral diarrhea virus, BVDV (Bovine viral diarrhea, BVD) 

• Capripox viruses – Lumpy skin disease virus, LSDV (Lumpy skin disease, LSD), Sheeppox virus, 

SPPv (Sheep pox) and Goatpox virus, GTPV (Goat pox) 

• Classical swine fever virus, CSFV (Classical Swine Fever, CSF) 

• Foot-and-mouth disease virus, FMDV (Foot-and-mouth disease, FMD) 

• Mycobacterium tuberculosis, M. bovis and M. caprae (Tuberculosis) 

• Nipah virus (Nipah virus encephalitis) 

• Pasteurella multocida serotypes 6b/e (Haemorrhagic septicaemia) 

• Peste de petits ruminants virus, PPRv (Peste de petits ruminants, PPR) 

• Porcine circoviruses, PCV (Porcine circoviruses associated diseases PCVDs) 

• Porcine reproductive and respiratory syndrome virus, PRRSv (Porcine reproductive and 

respiratory syndrome, PRRS) 

• Prion protein (PrPSc)- Bovine spongiform encephalitis, BSE 

• Prion protein (PrPSc)- Scrapie 

• Seneca virus A (Seneca valley virus disease) 

• Swine enteric coronaviruses (Transmissible gastroenteritis (TGE), porcine epidemic diarrhea 

(PED)) 

• Varicellovirus suidalpha1 (Aujeszky’s disease). 
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4 Risk assessment 

4.1 African swine fever virus 

4.1.1 Technical information 

Description and distribution 
The African swine fever virus (ASFV) is an enveloped double-stranded DNA virus and the sole 

member of the family Asfarviridae (Oura 2024; Spickler 2025a). The virus preferentially replicates in 

the cytoplasm of endothelial cells, monocytes and macrophages (Wardley & Wilkinson 1978; 

Wilkinson & Wardley 1978). This preference for monocytes and macrophages results on the 

detection of high viral loads in lymph nodes, including those in the mesenteric plexus (Izzati et al. 

2021b) and the intestinal serosa layer (Salguero 2020). 

ASFV is resistant to a wide range of pH (3.9–11.5), temperatures and freeze-thaw cycles (Oura 2024; 

Spickler 2025a). ASFV stability in contaminated tissues is temperature dependant, with viral titres 

achieving a one-log reduction in an average of 79 days at −20°C, 15 days at 4°C and 2 days at 23°C 

(Mazur-Panasiuk & Woźniakowski 2020; Mazur-Panasiuk, Żmudzki & Woźniakowski 2019).The total 

time the viruses remain viable depends on the type of tissue, blood and spleen show more infectious 

viral load than faeces and muscle (Fischer et al. 2020). 

ASFV is endemic in sub-Saharan Africa with outbreaks reported in Europe, the Caribbean, South 

America and Asia (including Papua New Guinea) (Oura 2024; Spickler 2025a). 

Epidemiology 
ASFV is the aetiological agent of the African swine fever (ASF) in animals belonging to the family 

Suidae, including (Oura 2024; Spickler 2025a): 

• domestic and feral pigs and wild boars (Sus scrofa domesticus and Sus scrofa) 

• wild Asian hogs (Sus barbatus and Sus cebifrons) 

• warthogs and bush pigs (Phacochoerus spp.) 

• giant forest hogs (Hylochoerus spp.). 

ASFV can also infect soft ticks of the genus Ornithodoros, which act as a natural reservoir for the 

virus. In endemic regions, ASFV is maintained through a sylvatic cycle involving wild suids and 

Ornithodoros ticks. These ticks can transmit the virus to domestic pigs initiating the domestic cycle 

(Oura 2024; Spickler 2025a). 

Once infection becomes established within domestic herds, infected pigs, and human-aided 

movement of infected animals/materials, become the primary source of transmission. Spread occurs 

via the oronasal route through direct contact with infected animals, or through ingestion of pig swill 

containing contaminated pig meat (Oura 2024; Spickler 2025a). 

Fomite and mechanical transmission, including mechanical infection via blood sucking insects, also 

contributes to the establishment and spreading of ASFV (Animal Health Australia 2025a). 

WOAH considers ASF to have an incubation period of 15 days (WOAH 2024c). The infection results in 

peracute, acute, subacute, and chronic stages. The peracute and acute stages are most severe and 
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are characterised by rapidly progressive haemorrhagic disease with near 100% mortality (Oura 2024; 

Spickler 2025a). 

Clinical presentation of African swine fever is very variable and highly dependent on the virulence of 

the viral isolate and the course of the disease (Beltrán-Alcrudo et al. 2017). Symptoms of ASF can 

include: 

• sudden high fever (up to 42°C) 

• inappetence, lethargy, incoordination and prostration 

• sudden death, sometimes before other signs appear. 

Post-mortem examination can lead to the identification of haemorrhagic lesions, enlarge spleen and 

swollen lymph nodes, including those in the mesenteric plexus (Salguero 2020; Spickler 2025a). 

ASFV does not pose a risk to human health or to the health of non-suid animals. However, ASF is a 

serious threat to the suids population and pig industry because of its highly pathogenic nature, the 

absence of effective treatment and a spread that can be facilitated by the virus long survival in 

uncocked pork products (Oura 2024; Spickler 2025a). 

Transmission through natural casings 
ASFV has been shown to be present in intestines collected from experimentally infected pigs 

slaughtered during the acute phase of the disease at the peak of viremia (Jelsma et al. 2019). In these 

experimental conditions, the intestines show relatively high viral load (104.1–106 TCID50/g) evenly 

distributed across different sections at the time of collection. 

Data on viral distribution within individual intestinal layers are limited. Measurements are available 

for 4 mucosal samples only, with viral loads ranging from 103.2–104.1 TCID50/g suggesting that this 

layer may contribute substantially to the overall intestinal load (Jelsma et al. 2019). However, the 

relative distribution of virus across other intestinal layers remains unknown. 

Casings are derived from the submucosa layer after the removal of the other intestinal layers. As 

ASFV viral load has not been directly measured in the submucosa, the relevance of whole intestine 

and mucosal measurements for estimating ASFV presence in casings is uncertain. However, the 

presence of ASFV in the submucosa is considered likely. 

4.1.2 Unrestricted risk 

Likelihood of entry 
The likelihood of ASFV entry in Australia in casings manufactured under standard industry practices is 

negligible: 

• Animals with clinical signs of disease are removed from the manufacturing process during ante- 

and post-mortem veterinary inspections. 

• Intestinal layers containing lymph nodes are removed at different stages in the production of 

casings (pulling and scraping). 

• Standard salting practices over a 30-day period reduce ASFV below the level of detection at all 

temperatures tested. 



Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 20 

OFFICIAL 

OFFICIAL 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

Ante- and post-mortem veterinary examinations remove cases with clinical presentations from the 

production lines reducing the likelihood of intestines being collected from infected animals (Salguero 

2020). However, as the clinical presentation of ASF is highly variable (Oura 2024; Spickler 2025a), not 

all ASFV infected animals show clinical sings of disease and therefore these examinations do not 

completely mitigate the risk of infected intestines entering the manufacturing process. 

Pulling 

ASFV have been detected in the mesenteric lymph nodes (Izzati et al. 2021b). The removal of the 

mesentery during the pulling stage removes the mesenteric lymph nodes associated with this 

membrane. 

Stripping 

Even though ASFV can be transmitted through faeces (Davies et al. 2017), stripping does not seem to 

affect virus presence or viability in the runners as ASFV can be detected within the intestinal tissue 

after the removal of the ingesta (Jelsma et al. 2019). 

Scraping 

Haemorrhagic lesions resulting from ASFV infection have been detected in the mucosa, muscularis 

and serosa layers suggesting the presence of the virus in these areas (Izzati et al. 2021b; Salguero 

2020). ASFV viral load in the mucosa is reported around 103.2–104.1 TCID50/g, however there is no 

available measurement related to other intestinal layers (Jelsma et al. 2019). This suggests that 

scraping of mucosa, muscularis and serosa layers will reduce ASFV viral load in the final casings, 

although the total effect of this reduction is uncertain. 

Salting 

Treatment of runners with salt or phosphate supplemented salt for a period of 30 days and 

temperatures above 12°C, as recommended by WOAH, reduces the presence of ASFV below the limit 

of detection of 101.7 TCID50 (Wieringa-Jelsma et al. 2011) and 101.4 TCID50 (Jelsma et al. 2019). In 

fact, the less efficient treatment, sodium chlorine treatment at 4°C, reduces ASFV viral load by 

5.5-log after 30 days of treatment (Jelsma et al. 2019). Given an initial intestinal viral load of 

104.2 – 106 TCID50/g, this reduction would result in a residual load of 10-1.3–100.5 TCID50/g, noting that 

the initial load reflects all intestinal layers and is likely to overestimate ASFV titres in runners derived 

from the submucosal layer. 

Importantly, these residual values are statistically lower than the lowest reported minimum infective 

doses of 104 TCID50 necessary to reliably infect pigs via ingestion of contaminated feed 

(Niederwerder et al. 2019). In fact, a different experiment feeding with contaminated feed 

(104– 105 TCID50) for 14 consecutive days failed to infect pigs (Blázquez et al. 2020). Together, these 

studies indicate that ASFV infection via ingestion appears to require relatively high viral loads or 

sustained exposure. 

Grading 

Determination of the calibre of the runners does not affect the presence or viability of ASFV in the 

final product. 



Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 21 

OFFICIAL 

OFFICIAL 

Packaging and storage 

Once casings have undergone the recommended salting process, shown to reduce ASFV to below 

detectable levels (Jelsma et al. 2019; Wieringa-Jelsma et al. 2011), the subsequent packaging step 

functions are designed to prevent contamination rather than inactivate ASF virus. Storage conditions 

used in the casing industry (cool, temperature‑controlled, and with stable low water activity 

following salting) do not support ASFV replication, but they may allow the virus to remain viable if 

present (Dee et al. 2018). 

Likelihood of establishment or spread 
As the likelihood of entry is assessed as negligible, further assessment is not required. 

Consequences 
As the likelihood of entry is assessed as negligible, further assessment is not required. 

Unrestricted risk 
As the likelihood of entry is assessed as negligible, the unrestricted risk of ASFV associated with the 

import of natural casings is considered to achieve ALOP. 

4.2 Bovine viral diarrhoea virus 

4.2.1 Technical information 

Description and distribution 
Bovine viral diarrhea virus (BVDV) is an enveloped single-stranded (positive sense) RNA virus 

belonging to the genus Pestivirus of the family Flaviviridae (Grünberg 2026). BVDV shows 

multicellular tropism, being able to replicate in mucosal epithelia, central nervous system, peripheral 

blood, bone marrow and lymphoid tissues (Qi et al. 2022). There are 3 recognised species of 

pestivirus affecting cattle (Postler et al. 2023; Smith et al. 2017): 

• Pestivirus bovis or bovine viral diarrhea virus 1 (BVDV1), previously known as Pestivirus A 

• Pestivirus tauri or bovine viral diarrhea virus 2 (BVDV2), previously known as Pestivirus B 

• Pestivirus brazilense or HoBi-like pestivirus (HoBiPeV), bovine viral diarrhea virus 3 (BVDV3), 

previously known as Pestivirus H 

Members of the Pestivirus genus show a certain level of cross-reactivity in serological testing 

indicating antigenic homology, particularly across BVDV, classical swine fever virus and border 

disease virus (Huang et al. 2021). 

BVDV are classified as non-cytopathic and cytopathic biotypes based on whether they induce 

cytopathology when infecting cell cultures (WOAH 2025). 

BVDV's stability depends on tissue and temperature with markedly longer persistence at lower 

temperatures. At 5.5 °C, BVDV remains viable for extended periods (up to 75 days in spleen, and 25 

days in bone marrow), whereas at 29.4 °C viability is substantially reduced (to 14 days in spleen and 

10 days in bone marrow). Within each temperature condition, shorter persistence in bone marrow 

relative to spleen is consistent with differences in lipid composition, where higher fat content and 

associated lipase activity may facilitate more rapid viral inactivation in fat-rich tissues (Merchioratto 

et al. 2023). 
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The effect of pH on the stability of BVDV is also dependent on temperature. At a given pH, increased 

temperatures reduce BVDV half-life with the virus showing a half-life of 18–25 hours at pH7 when 

incubated at 21°C, an of only 6–7 hours when incubated at 37°C (Depner, Bauer & Liess 1992). 

BVDV is globally distributed, although some countries, including Sweden and Ireland, have 

successfully eradicated it (Evans & Reichel 2021; Richter et al. 2019). Within Australia, BVDV1 is 

endemic, however BVDV2 and 3 have not been detected (Lanyon & Reichel 2014; McGowan et al. 

2020; Ridpath et al. 2010). 

Epidemiology 
BVDV is the aetiological agent of bovine vial diarrhea (BVD) and mucosal disease (MD) affecting 

primary cattle although BVDV infection in other animals of the Order Artiodactyla, including sheep, 

goats and pigs, has also been described (EAZWV 2019; Evans & Reichel 2021; Grünberg 2026; WOAH 

2025). Infected pigs have limited ability to transmit BVDV further (Wieringa-Jelsma, Quak & Loeffen 

2006). 

BVDV Transmission occurs primarily through direct contact with infected or persistently infected (PI) 

cattle, including exposure to nasal discharge, saliva, milk, semen, urine and faeces. Transmission 

occurs horizontally through close contact or shared environments, vertically following transplacental 

infection during early gestation, and indirectly via contaminated feed or fomites, including 

equipment, vehicles, clothing and personnel. PI animals are the main reservoir of BVDV (Grünberg 

2026; WOAH 2025). 

BVDV infection in pigs presents mostly as a subclinical disease. Clinical outcomes of BVDV infection in 

pigs differ between infection during gestation and postnatal exposure (Tao et al. 2013). In pregnant 

animals, infection might be associated with reproductive failure. Transplacental infection can result 

in infected litters with clinical signs resembling classical swine fever. Clinically infected postnatal pigs 

show transient leukopenia and mild systemic or enteric involvement. Experimental infection has 

demonstrated occasional hyperaemia, chronic gastroenteritis and septicaemia with haemorrhages in 

lymphoid and visceral tissues. These manifestations are not consistently observed and overlap with 

those of classical swine fever (Stewart et al. 1971). BVDV1 shows higher infectivity in pigs than 

BVDV2 with intranasal infective doses of 105 and 107 TCID50 respectively (Walz et al. 1999). 

The incubation period for BVDV is 2 to 14 days (EAZWV 2019). Infection with BVDV results in 2 main 

diseases: 

Bovine viral diarrhea (BVD) 

BVDV infection is most commonly subclinical or mild, although disease may range to acute enteric 

and respiratory illness with fever, depression, diarrhoea and reduced production. Susceptible cattle 

develop transient viraemia (3–7 days) that is usually cleared. Infection is associated with 

immunosuppression, which can exacerbate secondary infections. Disease severity is influenced by 

host factors, including age and immune status, with clinical disease more frequently observed in 

young cattle (Grünberg 2026; WOAH 2025). 

In pregnant females, outcomes depend on the stage of gestation and the biotype of the infecting 

virus (Grünberg 2026; WOAH 2025): 

• Infection before approximately 25 days of gestation generally results in early embryonic death, 

although loss may be delayed. 
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• Infection between approximately 30 and 90 days leads to foetal infection, and surviving calves 

are persistently infected (PI) and seronegative. 

Both BVDV1 and BVDV2 re associated with a broad spectrum of clinical outcomes, although some 

BVDV2 strains have been associated with severe acute disease, including higher degrees of viremia 

and more pronounced lesions (Walz et al. 2001) 

PI animals are a key reservoir for BVDV and critical in BVDV transmission. Although, they generally do 

not present clinical symptoms, they excrete large quantities of virus throughout their lifetime and do 

not develop antibodies against BVDV (Liebler-Tenorio, Ridpath & Neill 2004; Scharnböck et al. 

2018).The prevalence of PI animals globally ranges from less than 0.8 % in Europe, North America 

and Australia to around 2.6 % in West Asia (Scharnböck et al. 2018). 

Mucosal disease (MD) 

MD is a distinct and typically fatal manifestation that occurs only in persistently infected animals. It 

develops following superinfection with, or mutation to, a cytopathic virus that is antigenically closely 

related to the persisting non‑cytopathic strain. The disease is characterised by severe gastrointestinal 

lesions, including erosions and ulceration of the alimentary tract, profuse diarrhoea and rapid clinical 

deterioration, and is usually fatal (Grünberg 2026; WOAH 2025). 

Transmission through natural casings 
Experimentally infected animals show highest levels of BVDV in ileum, 105.8–106.4 TCID50/g, while 

other small intestine sections show lower viral load, with a highest titre of 104.7 TCID50/g (Jelsma et 

al. 2021). BVDV distribution within the intestinal tract is variable, with viral detection beyond the 

ileum not consistently observed in clinically affected animals. This indicates that the presence of 

BVDV across intestinal segments used in casings manufacturing is heterogeneous and may not be 

uniformly detectable (Jelsma et al. 2021; Liebler-Tenorio, Ridpath & Neill 2004). 

The presence of BVDV in intestinal tissue during acute infection appears to be transient and closely 

associated with the level of viraemia. Viral localisation in the intestine is observed during peak 

viraemia when systemic viral load is highest. As viraemia declines, the virus is progressively cleared 

from intestinal tissue, which is likely associated with depletion and subsequent loss of infected 

lymphoid cells within gut-associated lymphoid tissue (Liebler-Tenorio, Ridpath & Neill 2004). 

Persistently infected animals have detectable levels of BVDV in all intestinal sections and the 

mesenteric lymph nodes (Liebler-Tenorio, Ridpath & Neill 2004). 

4.2.2 Unrestricted risk 

Likelihood of entry 
The likelihood of BVDV entering Australia through the import of natural casings is very low: 

• Veterinary infections remove clinically infected animals. 

• Prevalence of persistently infected animals worldwide is less than 2.6%. 

• BVDV is present in duodenum and jejunum of persistently infected animals. 

• Salt treatment for 30 days using phosphate-supplemented salt inactivates BVDV (salting 

composition is not a parameter established by industry standards). 

• Storage conditions render BVDV in natural casings not viable. 
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This conclusion was derived by independently assessing each step in the standard industry practice 

for production of casings and considering their cumulative effect: 

• Collection 

Ante‑ and post‑mortem veterinary inspections identify and remove animals with clinical signs of 

disease. Detection of BVDV in intestinal tissues of animals with BVD occurs primarily during peak 

viraemia indicating that these animals are likely identified during veterinary inspections. (Liebler-

Tenorio, Ridpath & Neill 2004). 

However, PI animals do not show clinical symptoms and may not be detected during inspection 

(Grünberg 2026; WOAH 2025). As PI animals represent less than 2.6 % of bovines worldwide and 

most of them are in dairy industries, the proportion of PI animals entering slaughter populations 

used for natural casing production is limited (Scharnböck et al. 2018). 

The ileum shows the highest BVDV titres in intestines (Jelsma et al. 2021). This intestinal section is 

considered Specified Risk Material in all ruminants and is removed during collection (ENSCA 2017). 

• Pulling 

Pulling removes the mesentery and the associated lymph nodes (ENSCA 2017). However, as BVDV is 

detectable within the intestinal tissue after mesentery removal, this step does not reduce BVDV vial 

load in natural casings (Jelsma et al. 2021; Liebler-Tenorio, Ridpath & Neill 2004). 

• Stripping 

Removal of the ingesta eliminates the viral particles present in the faeces. However, as BVDV is 

detectable within the intestinal tissue after their removal, this step does not reduce BVDV vial load in 

natural casings (Jelsma et al. 2021; Liebler-Tenorio, Ridpath & Neill 2004). 

• Scraping 

In bovine runners, scraping removes most of the mucosa layer but not all of it (ENSCA 2017). Before 

scraping, mucosa is around 44% of the runners whereas after it is only around 4%. Scraping also 

reduces the presence of lymphoid tissue. Approximately 10% of cleaned runners contain detectable 

lymphoid tissue, representing on average 5% of the total runner area (Wijnker et al. 2008). 

• Salting 

30 days of continuous phosphate supplemented salt treatment of BVDV (106 TCID50/ml) spiked- 3D 

collagen matrix results in a residual viral load below 101.8 TCID50/ml at 4°C, 12°C and 20°C equivalent 

to a reduction of 5.8-log at 4°C and 18-log at 12°C and 20°C. Treatment with non-supplemented salt 

for 30 days does not significantly reduce BVDV at any temperature tested, with only one-log 

reduction being achieved at 20°C (Jelsma et al. 2026). 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of BVDV in the 

final product. 

• Packing & storage 

Viable BVDV is not recovered under conditions equivalent to 30 days storage, 10–20°C, 50–90% 

relative humidity, when spiked (105 TCID50) on pig-derived commercially available casings (Dee et al. 
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2018). This outcome is consistent with the known physicochemical stability of BVDV. At 20°C, BVDV 

has a reported half‑life of 18–25 hours at pH 7 (Depner, Bauer & Liess 1992). Natural casings have a 

pH of 7–8, if treated with salt, and 9–10 if treated with phosphate supplemented salt (Wijnker, 

Tjeerdsma-van Bokhoven & Veldhuizen 2009). This indicates that standard casing industry packaging 

and storage conditions render BVDV non‑viable. 

Likelihood of establishment or spread 
The likelihood of establishment and spread of BVDV within Australia as consequence of the import of 

natural casings is negligible: 

• There are no BVDV specific risk management conditions for the import of meat and meat 

products to Australia. 

• All the species susceptible to BVDV present in Australia are strict herbivores except pigs. 

• Swill feeding is prohibited in Australia. However, there is a risk of feeding uncooked sausages to 

small landholder/backyard pigs or of disposing of uncooked sausages in areas where feral pigs 

can access domestic or even commercial waste. 

• There is no evidence in the literature of BVDV transmission via meat or meat products or of 

experimental infection via ingestion of contaminated feed. 

Despite the absence of BVDV risk management measures for the import of meat and meat products, 

only BVDV1 is present in Australia with BVDV2 and 3 never reported (Lanyon & Reichel 2014; 

McGowan et al. 2020; Ridpath et al. 2010). This evidences that imported commodities are not an 

effective pathway for transmission. 

Among BVDV‑susceptible species present in Australia, only pigs are not strict herbivores. 

Experimental infection of pigs with intranasal inoculation of BVDV shows that BVDV2 infection 

requires higher titre levels, 107 TCID50, than BVDV1 (Walz et al. 1999). Infection via ingestion is less 

efficient than intranasal exposure requiring higher viral loads to establish infection. The highest viral 

titres reported in the duodenum and jejunum of infected cows are 104.5 TCID50 at its highest, which 

is several orders of magnitude lower than the dose required to establish intranasal infection. 

Taken together, these factors indicate that there is no credible exposure pathway for BVDV through 

the import of natural casings. 

Consequences 
As the likelihood of establishment and spread is negligible, no further assessment is required. 

Unrestricted risk 
As the likelihood of establishment and spread is assessed as negligible, the unrestricted risk of BVDV 

associated with the import of natural casings is considered to achieve ALOP. 
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4.3 Capripox viruses 

4.3.1 Technical information 

Description and distribution 
Capripox viruses comprise lumpy skin disease virus (LSDV), sheep pox virus (SPPV) and goat pox virus 

(GTPV), which are double‑stranded, enveloped DNA viruses of the genus Capripoxvirus, family 

Poxviridae. These viruses are antigenically indistinguishable from each other despite showing high 

levels of host specificity (Hamdi et al. 2021b). Molecular testing can distinguish amongst the 3 viruses 

(Hamdi et al. 2021b). Capripox viruses (CaPV) primarily target epithelial and mesenchymal cells and 

macrophages in skin and lungs and lymph nodes (Embury-Hyatt et al. 2012). 

CaPV are relatively stable in the environment and may remain infectious for extended periods under 

favourable conditions (Wolff, Beer & Hoffmann 2020). They are inactivated by common disinfectants, 

lipid solvents and detergents, and by heat treatment (Spickler 2017, 2025d; Wolff, Beer & Hoffmann 

2020). 

CaPV are endemic in large parts of Africa and Asia. In recent years, incursions of LSDV have been 

reported in parts of Europe, China and Indonesia (Hamdi et al. 2021b). 

Epidemiology 
LSDV causes lumpy skin disease in cattle and water buffalo, while SPPV and GTPV cause sheep pox 

and goat pox, respectively (Hamdi et al. 2021b). 

CaPV show high levels of host specificity (Spickler 2017, 2025d): 

• LSDV infects wild and domestic cattle species such as Bos taurus, Bos indicus (zebu), Bos 

javanicus (banteng) and Bubalus bubalis (Asian water buffalo) (Animal Health Australia 2025d). 

In endemic regions, it can also infect other ungulates such as dromedary camels (Camelus 

dromedarius), giraffes (Giraffa camelopardalis), Indian gazelles (Gazella bennettii), springbok 

(Antidorcas marsupialis), impalas (Aepyceros melampus) and mainland serows (Capricornis 

sumatraensis) (Spickler 2025d). 

• SPV and GPV are known to each infect only sheep and goats (Spickler 2017). 

Transmission of LSDV occurs predominantly through mechanical arthropod vectors such as flies, 

mosquitoes, midges and hard ticks (Spickler 2025d). Skin lesions are the main source of virus for this 

transmission pathway. However, LSDV is also present in saliva, respiratory secretions, milk and 

semen (Spickler 2025d). Artificial insemination and in vitro fertilisation with contaminated semen are 

a source of infection and Infected cows can pass the virus to their foetuses in utero (Spickler 2025d). 

SPPV and GTPV are transmitted mainly through direct contact and aerosols, with virus shed in 

respiratory secretions, saliva, milk, urine, faeces and semen (Spickler 2017). 

The incubation period for CaPV ranges from 21 days for SPV and GPV to 28 days for LSD (WOAH 

1986, 2018). After infection, there is a phase of nonspecific symptoms (fever, nasal secretions, 

reduced appetite, lethargy) before the development of the characteristic lesions on the skin and 

mucous membranes (Spickler 2017, 2025d). Subclinical infected animals show enlarged lymph nodes 

in post-mortem examinations. 

None of the members of the Capripoxvirus genus are known to infect humans (Spickler 2017, 2025d). 
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Transmission through natural casings 
In clinically affected animals, CaPV lesions have been reported in the intestinal mucosa and in 

mesenteric lymph nodes in infections with SPPV and GTPV (Bowden et al. 2008; Embury-Hyatt et al. 

2012; Hamdi et al. 2021a; Pham et al. 2020). Despite intestinal lesions, direct evidence of viral 

presence in the intestine is limited to detection of genomic material in the ileum, with titres of 

103.2 TCID50/g reported at 11 days post infection (Bowden et al. 2008; Embury-Hyatt et al. 2012). 

For LSDV, detection of virus in the gastrointestinal tract has been associated with advanced systemic 

disease characterised by generalised viraemia and widespread lesions (Babiuk et al. 2008; Shumilova 

et al. 2023). In experimentally infected animals, genomic material was only detectable 6 days post 

infection in ileum, 103 PFU-eq/ml, and 6 and 15 days post infection in the mesenteric lymph nodes, 

102.5 and 107.5 PFU-eq/ml respectively (Babiuk et al. 2008). 

There is no evidence of CaPV presence in the intestinal tract of subclinical infected animals. 

4.3.2 Unrestricted risk 

Likelihood of entry 
The likelihood of CaPV entry in Australia in casings manufactured under standard industry practices is 

negligible: 

• CaPV is detected in gastrointestinal tract of animals showing clinical sings of disease. 

• Animals with clinical signs of disease are removed from the manufacturing process during ante- 

and post-mortem veterinary inspections. 

• Ileum from cattle, sheep and goats is removed during collection. 

• Mesenteric lymph nodes are removed during the pulling stage of natural casings production. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

• Collection 

Ante- and post-mortem veterinary examinations are very efficient in removing cases with clinical 

presentations reducing the likelihood of intestines being collected from infected animals (Spickler 

2017, 2025d). As gastrointestinal involvement has been reported only after the onset of clinical 

disease (Babiuk et al. 2008; Bowden et al. 2008; Embury-Hyatt et al. 2012; Hamdi et al. 2021a; Pham 

et al. 2020; Shumilova et al. 2023), inspection substantially reduces the likelihood that intestines 

from infected animals enter the production chain. 

During collection, the standard industry practice also includes the removal of the ileum of ruminants 

as it is designated Specified Risk Material (SRM) (ENSCA 2017). Evidence of CaPV presence in the 

intestine is limited to detection of viral genomic material in the ileum (Babiuk et al. 2008; Bowden et 

al. 2008; Embury-Hyatt et al. 2012), and therefore removal of this tissue reduces the likelihood of 

CaPV presence in green runners. 

• Pulling 

CaPV lesions have been detected in the mesenteric lymph nodes suggesting a potential niche for viral 

replication (Hamdi et al. 2021a; Pham et al. 2020). Pulling of the intestines removes the mesentery 
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and the associated mesenteric lymph nodes thus reducing the likelihood of CaPV being present in the 

runners. 

• Stripping 

CaPV are shed in faeces (Spickler 2017, 2025d). Removal of ingesta during stripping may reduce 

contamination associated with faecal material but does not affect virus presence within intestinal 

tissues. 

• Scraping 

Although direct evidence of CaPV localisation within the mucosa, muscularis and serosa layers is 

limited, the detection of mucosal lesions in the ileum of clinically infected animals suggests CaPV 

presence in this layer. Scraping reduces the likelihood of CaPV presence in the runners by removing 

this layer. 

• Salting 

No studies have assessed the effect of salting on CaPV survival in natural casings. The impact of 

standard salting practices on virus viability therefore remains uncertain. 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of CaPV in the 

final product. 

• Packaging & storage 

Standard packaging and storage conditions used in the casing industry (cool, temperature‑controlled, 

and with stable low water activity following salting) allow CaPV to remain viable if present (Wolff, 

Beer & Hoffmann 2020). 

Likelihood of establishment or spread 
As the likelihood of entry is assessed as negligible, further assessment is not required. 

Consequences 
As the likelihood of entry is assessed as negligible, further assessment is not required. 

Unrestricted risk 
As the likelihood of entry is assessed as negligible, the unrestricted risk of CaPV associated with the 

import of natural casings is considered to achieve ALOP. 
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4.4 Classical swine fever virus 

4.4.1 Technical information 

Description and distribution 
Classical swine fever virus (CSFV) or Pestivirus suis (also known as Pestivirus C) is an enveloped single-

stranded (positive sense) RNA virus belonging to the genus Pestivirus of the family Flaviviridae (Paton 

& Greiser-Wilke 2003; Postler et al. 2023; Risatti & Borca 2025). The virus replicates in the cytoplasm 

of immune cells resulting in detectable virus in blood, spleen, lymph nodes and bone marrow (Li et 

al. 2017; Liu et al. 2011). Importantly, CSFV can be detected in the lymph nodes of the mesenteric 

plexus and the Peyer's patches within the intestinal tract (Izzati et al. 2021a; Narita et al. 2000). 

CSFV survival to environmental conditions depends on temperature, pH and the presence of organic 

material (Risatti & Borca 2025; Spickler 2025b). The virus is relatively stable between pH 5–10 but is 

rapidly inactivated at pH <3 or pH >10 (Edwards 2000). Within a given pH, increase temperature 

reduces CSFV viability, with CSFV half-life at pH 7 going from 50 hours at 21°C to 7 hours at 37°C 

(Edwards 2000). CSFV also shows different stability in different tissues with lymph nodes and fat 

providing a less supportive environment than muscle and serum. In fact, storage of infected lymph 

nodes at 25°C achieves a-log reduction in viral titres within 32 hours and within 2.2 weeks at 4°C 

(Cowan et al. 2015). 

CSFV is endemic in parts of Europe, Asia, Africa and Central and South America (Risatti & Borca 

2025). 

Epidemiology 
CSFV is the aetiological agent of classical swine fever naturally affecting only animals from the family 

Suidae (Spickler 2025b): 

• Domestic and wild pig (Sus scrofa domesticus and Sus scrofa) 

• White-lipped peccaries (Tayassu pecari) 

• Collared peccaries (Pecari tajacu). 

CSFV is mainly transmitted by direct contact with bodily fluids from infected animals (oronasal 

transmission) and by ingestion of contaminated feed. Aerosol transmission over short distances is 

possible, however, the most common means of disease spread is by movement of infected animals 

(Animal Health Australia 2026). 

Fomite and mechanical transmission, including mechanical infection via blood sucking insects, also 

contributes to the establishment and spread of CSFV (Animal Health Australia 2026) 

CSFV incubation period is 14 days (WOAH 2024d). Clinical symptoms vary depending on the host's 

age and susceptibility and the virus strain. Most common symptoms are fever, haemorrhages, ataxia 

and purple skin decolouration (Risatti & Borca 2025; Spickler 2025b). 
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Classical swine fever present in 3 forms (Risatti & Borca 2025; Spickler 2025b): 

• Acute – high virulent strains infecting naïve herds. 

• Subacute or subclinical – in herds with partial immunity or naïve herds infected with less 

virulent strains. 

• Chronic – may occur in only a few animals of the herd in the context of partial immunity and low 

virulent strains. 

There is no treatment for classical swine fever. Australian domestic policy is based on control of 

outbreak and eradication (Animal Health Australia 2026). No CSF vaccine is currently approved for 

use in Australia. 

Although, experimental infection has been reported in cattle, sheep, goat and deer without the 

development of clinical signs, there is no evidence of naturally occurring infections in non-Suidae 

animals (Spickler 2025b). There is no evidence of CSFV infecting humans. 

Transmission through natural casings 
CSFV is detected within the intestine of experimental infected animals as soon as 1 day post 

infection, before clinical symptoms, with viral genomic material load increasing over time (Liu et al. 

2011). Intestines collected from experimentally infected animals at peak viremia, day 14 post 

infection, show a CSFV viral load between 103.6 to 106.8 TCID50/g evenly distributed across all 

intestinal sections (Jelsma et al. 2019, 2021). All layers of the intestine presented detectable levels of 

CSFV, with the submucosa showing an average value of 103.4 TCID50/g (Jelsma et al. 2021). 

4.4.2 Unrestricted risk 

Likelihood of entry 
The likelihood of CSFV entry in Australia in casings manufactured under standard industry practices is 

moderate: 

• Animals with clinical signs of disease are removed from the manufacturing process during ante- 

and post-mortem veterinary inspections. 

• The submucosa layer of intestines collected from infected animals contains detectable CSFV. 

• Salting for 30 days results in CSFV viral load bellow the limit of detection only at temperatures 

above 20°C (temperature is not a salting parameter established by industry standards). 

This conclusion was derived by independently assessing each step in the standard industry practice 

for production of casings and considering their cumulative effect: 

• Collection 

Ante- and post-mortem veterinary inspections can identify animals with clinical signs of disease 

removing them from the production line (Elbers et al. 2004; Izzati et al. 2021a). However, animals 

with subacute and/or chronic forms of the disease do not always show clinical symptoms and would 

not be identified in routine veterinary inspections (Risatti & Borca 2025; Spickler 2025b). 

• Pulling 

Mesenteric lymph nodes are a known niche for CSFV (Izzati et al. 2021a; Liu et al. 2011). Pulling of 

the mesentery removes the associated mesenteric lymph nodes therefore reducing CSFV viral load. 
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• Stripping 

Faeces are known to contain CSFV viral particles (Risatti & Borca 2025; Spickler 2025b). Stripping 

removes all ingesta from the intestines. However, as CSFV can be detected within the intestinal 

tissue, removal of ingesta does not have any effect on the presence and viability of the virus in 

natural casings. 

• Scraping 

Mucosa, muscularis and serosa layers contain high CSFV viral loads (Jelsma et al. 2021). Removal of 

these layers during scraping, reduces the viral load present in the runners. However, CSFV is also 

present in the submucosa layer used to produce natural casings (Jelsma et al. 2021). 

• Salting 

Temperature at which the salting treatment takes place is a critical factor for the inactivation of CSFV 

in intestines (Jelsma et al. 2019; Wieringa-Jelsma et al. 2011; Wijnker, Depner & Berends 2008). 

Treatment with salt for 30 days at temperatures below 20°C does not significantly reduce CSFV viral 

load in collagen 3D matrixes (Wieringa-Jelsma et al. 2011). At those temperatures (4°C and 12°C), 

only treatment with phosphate supplemented salt brings CSFV residual viral load below the limit of 

detection of 101.4 –101.7 TCID50/ml (Jelsma et al. 2019; Wieringa-Jelsma et al. 2011). For any given 

temperature, phosphate supplemented salt has a greater impact in CSFV survival, with salting 

achieving a 0–1.6-log reduction at 4°C, 1.8–3-log at 12°C and 5.5–5.8-log at 20°C, whereas phosphate 

supplemented salt achieves 3.7–8.5-log, 5–8.5-log and 8.5–11-log respectively (Jelsma et al. 2019; 

Wieringa-Jelsma et al. 2011; Wijnker, Depner & Berends 2008). 

Salt treatment of infected intestines or spiked collagen 3D matrixes for 30 days at 20°C or above 

results in CSFV levels below the limit of detection 101.4 –101.7 TCID50/ml regardless of salt 

composition (Jelsma et al. 2019; Wieringa-Jelsma et al. 2011). These residual viral loads are 

statistically lower than the lowest reported minimum infective doses of 103 TCID50 necessary to 

infect pigs via ingestion (Fukai et al. 2025). 

Of note, studies using intestines collected from infected animals did not follow standard industry 

procedures prior to salting. Intestines were separated from the mesentery and cleaned of ingesta but 

none of the intestinal layers were removed (Jelsma et al. 2019; Wijnker, Depner & Berends 2008) 

which could have resulted in overestimation of the residual viral load after treatment. 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of CSFV in the 

final product. 

• Packaging & storage 

CSFV in the intestines localises within the lymphoid tissue (Izzati et al. 2021a; Liu et al. 2011; Narita et 

al. 2000). In lymph nodes, CSFV shows a one-log reduction in viral titres within 1.15 weeks at 10°C 

and within 2.22 weeks at 4°C, indicating that CSFV viability may decline under standard industry 

practices for the storage of natural casings (Cowan et al. 2015; ENSCA 2017). However, under 

simulated storage conditions of 37 days, 10–20°C and 50–90% relative humidity, pig casings spiked 

with CSFV (105 TCID50) were able to retain infectivity, as demonstrated by the detection of virus in 

the tonsils and serum of pigs following oral exposure (Stoian et al. 2020). 
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This indicates that standard industry practices of storage of natural casings do not affect CSFV 

survival if present. 

Likelihood of establishment or spread 
The likelihood of CSFV establishing and/or spreading in Australia from casings manufactured under 

standard industry practices is low: 

• Swill feeding is prohibited in Australia. However, there is a risk of feeding uncooked sausages to 

small landholder/backyard pigs or of disposing of uncooked sausages in areas where feral pigs 

can access domestic or even commercial waste. 

• Even though CSFV can be transmitted through ingestion of contaminated feed, the viral load in 

casings after salting is significantly lower than the lowest reported minimum infectious dose of 

CSFV in feed. 

CSFV infection through the ingestion of contaminated meat products is widely regarded as a main 

origin of CSF outbreak (DAFF 2004). CSFV infection via ingestion requires higher viral load that 

intranasal transmission (Cowan et al. 2015). The lowest reported dose leading to experimental oral 

infection of at least one pig is 103 TCID50 (Cowan et al. 2015; Fukai et al. 2025). 

The highest viral load detected in intestines after 30 days of salting is 102.2 TCID50/g. It was detected 

in jejunum samples treated with salt at 4°C (Jelsma et al. 2019). This viral load is lower than the 

lowest reported minimum infective doses of 103 TCID50 necessary to infect pigs via ingestion (Fukai 

et al. 2025). 

Consequences 
Outbreak scenario 

Feeding of swill to pigs in the context of backyard farming or small commercial farming is the main 

route historically reported for the spread of CSFV (DAFF 2004; Edwards 2000). 

Early clinical signs may be subtle, allowing the virus to circulate within the herd for several days 

before illness is recognised (DAFF 2004; Spickler 2025b). During this period, movements of pigs 

between small farms, informal trading, shared equipment, and visits by neighbours or local service 

providers provide frequent opportunities for virus transfer (Animal Health Australia 2026; Spickler 

2025b). Local spread into nearby backyard herds and small commercial piggeries is the most 

plausible early pattern, resulting in a cluster of infected properties within a limited geographic area 

(DAFF 2004). If infection reaches a more connected farm, such as a medium or large commercial unit, 

the potential for onward transmission increases sharply due to higher pig numbers and wider service 

networks. However, infection of these farms is less likely in the initial stages because of stronger 

biosecurity barriers (DAFF 2004) 

Aerosol transmission is possible over short distances and can contribute to local spread when 

susceptible animals are housed in proximity (Edwards 2000). This also creates an opportunity for 

infection of a geographically overlapping feral pig population. However, secondary spread involving 

feral pigs is unlikely because their social groups do not maintain the close, frequent contact needed 

for sustained transmission. Even if individual feral pigs become infected, onward spread would be 

limited by low population density, minimal interaction with domestic herds and the high likelihood 

that disease will be detected in domestic pigs before a feral reservoir can form. As a result, feral pigs 

are not expected to act as early or effective amplifiers of classical swine fever (DAFF 2004). 
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Early detection of classical swine fever in Australia is likely because clinical signs in domestic pigs are 

generally recognisable once multiple animals are affected (Animal Health Australia 2026). As a result, 

the outbreak would probably be identified while still confined to a small local network of farms 

(Boender et al. 2014; Edwards 2000; Yadav, Olynk Widmar & Weng 2016). Geographical spread is 

expected to remain limited because the most likely secondary pattern is short‑range transmission 

among nearby small producers. Rapid control actions would then support effective containment and 

eradication (Animal Health Australia 2026; DAFF 2004). 

Classical swine fever is an Emergency Animal Disease (EAD). The national response to suspected or 

identified cases of CSF is stated on the Disease strategy Classical swine fever version 4.0 (Animal 

Health Australia 2026). Australia's response to an CSF outbreak involves control and eradication 

measures. 

Impacts on humans, animals and the environment 

A CSF outbreak in Australia will result in negligible impact on human, companion animals and native 

animal life or health and the environment as CSF only affects suids. However, it will have a moderate 

impact on health and production and on domestic and export trade of pigs. 

In Australia, only pigs (domestic and feral) are susceptible to CSFV infection. CSFV is not known to 

infect humans or Australian native animal species. 

There is no available treatment for CSF. Animal Health Australia’s Disease strategy for Classical swine 

fever version 4.0 outlines the procedures oriented to control the outbreak and eradicate CSF from 

the affected area. The approach is based on stamping‑out to achieve rapid eradication. This involves 

quarantine and movement controls, tracing and surveillance, destruction of infected and at‑risk 

animals, and decontamination of affected premises (Animal Health Australia 2026). 

The proposed outbreak scenario would result in a local outbreak. The response strategy would be 

relevant at a national level but coordinated by the affected jurisdiction (Animal Health Australia 

2026). 

Economic impacts 

A classical swine fever outbreak in Australia would cause additional economic impacts through the 

implementation of control and eradication measures and the disruption of pig production systems. 

The measures implemented are resource‑intensive, with costs increasing as the number of infected 

premises and geographic extent of the outbreak increase (Animal Health Australia 2026). 

Direct economic losses arise from mortality and reduced performance in infected herds, as well as 

from eradication activities. Destruction of infected and contact pigs is a central control measure and 

results in immediate loss of livestock assets. Additional costs arise from carcass disposal, cleaning 

and disinfection of premises, and compensation payments to producers. These impacts are initially 

concentrated at affected properties but increase rapidly if the outbreak spreads to multiple 

production units. 

Trade within Australia's jurisdictions would be affected by a CSF outbreak with likely local market 

closures resulting in substantial impact to the domestic industry. Furthermore, Australia's exports 

would be affected subject to existing international trade agreements with loss of CSF‑free status 

resulting in suspension of pig-related exports. Australia’s pig export sector is relatively small 

compared to the domestic market, so export losses are likely to be less significant at the national 

level, although they may still be important for specific producers and supply chains. 
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Disease consequences 

The highest impact rating for the proposed outbreak scenario is moderate, therefore moderate 

consequences are considered the overall rating for CSF. 

Unrestricted risk 
A moderate likelihood of entry combined with a low likelihood of establishment and spread results in 

a low combined likelihood of CSFV. Considering a low combined likelihood (entry vs establishment 

and spread) and the moderate consequences associated with an outbreak, the unrestricted risk of 

importing casings manufactured under standard practices is low. 

A low unrestricted risk does not achieve Australian's ALOP. 

4.5 Foot-and-mouth disease virus 

4.5.1 Technical information 

Description and distribution 
Foot-and-mouth disease virus (FMDV) is a non-enveloped single-stranded (positive sense) RNA virus 

of the genus Aphthovirus in the family Picornaviridae. FMDV has seven serotypes with multiple 

strains and linages within each. Immunity to one serotype does not confer protection for the others 

(Spickler 2025c). FMDV has strong tropism for epithelial cells within the stratified squamous epithelia 

of mouth, skin, feet and mammary glands (Alexandersen et al. 2003). 

FMDV is quite sensitive to pH values below neutrality with pH below 7 inducing dissociation of the 

viral capsid rapidly rendering the viral particle non-viable (van Vlijmen et al. 1998). FMDV inactivation 

efficacy is dependent on the initial concentration of the virus, the strain, humidity, pH and 

temperature (Alexandersen et al. 2003).FMDV cultures maintained at 4°C, show a viral titre 

reduction of 1-log in 14 hours at pH 6.5 and 10 whereas the titres remain stable at pH 7 for At pH 7, a 

viral titre reduction of 1-log is achieved in 11 days at 20°C and in 18 weeks at 4°C weeks (Bachrach et 

al. 1957). Realtive humidity and matrix composition are also important parameters in FMDV. At 16°C 

for 25 days with relative humidity conditions above 60%, FMDV survival was around 80% in 

vegetation and food and at the limit of detection on inanimate surfaces (Mielke & Garabed 2020). 

FMDV is distributed worldwide with some countries being free of FMDV after eradication efforts 

(mainly North and Central America and Europe). Australia and New Zealand are free from FMDV. 

Epidemiology 
FMDV causes foot-and-mouth disease (FMD), a highly transmissible disease affecting animals of the 

order Artiodactyla (cloven-hooved animals) primarily cattle, pig, sheep and goat (Spickler 2025c). 

Wildlife species such as buffalo, bison, deer, elk, and other artiodactyls can also become infected, 

most commonly through spillover from domestic livestock (Spickler 2025c). 

FMDV is transmitted through several efficient pathways including both direct and indirect exposure 

to infections material (Belsham, Bøtner & Lohse 2021; Spickler 2025c). The primary routes of 

infection are inhalation and ingestion of viral particles, with cattle generally more susceptible to 

aerosolised virus compared with pigs. (Spickler 2025c). FMDV is shed in respiratory secretions, milk, 

faeces, urine and semen, widening the range of materials capable of transmitting infection (Belsham, 

Bøtner & Lohse 2021). Mechanical transmission is associated with the movement of contaminated 
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equipment, vehicles, feed and other surfaces, including human clothing, which can passively carry 

infectious particles between premises (Spickler 2025c). 

FMDV incubation period ranges from 1 to 12 days in sheep, 2 to 14 days in cattle, 2 or more days in 

pigs and up to 21 days in buffalo (Spickler 2025c). WOAH considers FMD incubation period as 14 days 

(WOAH 2024e). 

FMD presents as an acute vesicular illness, with clinical expression varying across species but 

generally characterised by fever and the development of vesicles and ulcerative lesions on the 

mouth, feet (including the coronary band and interdigital spaces), muzzle and teats. These lesions 

result in excessive salivation and reluctance to eat and move (Belsham, Bøtner & Lohse 2021; 

Spickler 2025c). Clinical symptoms are commonly more pronounced in cattle. Pigs show more severe 

foot lesions but present oral lesions less often. Sheep and goat often show mild or no clinical signs of 

disease (Belsham, Bøtner & Lohse 2021; Spickler 2025c). 

Following infection, some animals may remain persistently infected and are referred to as carrier 

animals (Spickler 2025c). These animals may or may not show clinical signs of the disease. However, 

the epidemiological significance of carriers remains uncertain, as experimental attempts to 

demonstrate natural transmission from carrier animals have been largely unsuccessful (Spickler 

2025c). 

Very few cases of potential FMDV infection in humans have been confirmed by either isolation of the 

virus or detection of a specific immune response (Brown 2001). 

Transmission through natural casings 
FMDV detection in runners processed according with standard industry practices (pulling, striping 

and scraping) is very variable and dependant on the infected species (Wijnker, Haas & Berends 2007, 

2012): 

• Experimental Infection in cattle resulted in FMDV being detectable in the runners in only 50% of 

animals despite all animals showing evidence of clinical signs of disease. The FMDV positive 

samples show viral titres ~ 100–101 TCID50/ml (Wijnker, Haas & Berends 2012). 

• Experimental Infection of pig and sheep resulted in FMDV being detectable in only 33% of 

runners prepared from small intestines, with titres ranging from 100–102.2 TCID50/ml, and in 

67% of runners from large intestines, 100.4 – 103 TCID50/ml (Wijnker, Haas & Berends 2012). 

4.5.2 Unrestricted risk 

Likelihood of entry 
The likelihood of FMDV entry in Australia in casings manufactured under standard industry practices 

is extremely low: 

• Animals with clinical signs of disease are removed from the manufacturing process during ante- 

and post-mortem veterinary inspections. 

• After scraping, runners have very low viral loads of FMDV. 

• Salting for 30 days results in FMDV viral load bellow the limit of detection at temperatures 

above 12°C. Salting at temperatures below 12°C show inconsistent FMDV inactivation. 
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This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

• Collection 

Ante- and post-mortem veterinary inspections can identify animals with clinical signs of disease 

removing them from the production line. 

• Pulling 

Although FMDV has not been reported in mesenteric lymph nodes, FMDV viral particles been 

detected in lymphatic tissues around the respiratory tract (Juleff et al. 2008) suggesting that FMDV 

presence in intestinal lymph nodes cannot be disregarded. Pulling of the mesentery removes the 

associated mesenteric lymph nodes therefore reducing FMDV viral load 

• Stripping 

Even though FMDV can be present in faeces (Belsham, Bøtner & Lohse 2021), stripping does not have 

any effect on the presence and viability of the virus in natural casings as FMDV can be detected 

within cleaned intestinal tissue (Wijnker, Haas & Berends 2007, 2012). 

• Scraping 

Scraping removes most if not all the lymphatic tissue (Koolmees et al. 2004; Wijnker et al. 2008). As 

lymph nodes are a known reservoir for FMDV, scraping likely reduces the viral load present in the 

runners. After scraping, the runners show very low levels of FMDV with viral load ranging from 0 to 

103 TCID50/ml (Wijnker, Haas & Berends 2007, 2012). 

• Salting 

As residual FMDV viral loads in runners collected from experimentally infected animals are very low 

(Wijnker, Haas & Berends 2007, 2012), most evidence on FMDV inactivation through salting comes 

from studies using FMDV‑spiked natural casings or 3D collagen matrix models with starting titre 

levels of 105–107 TCID50/ml (Wieringa-Jelsma et al. 2011; Wijnker, Haas & Berends 2012). 

Temperature is the critical factor for the inactivation of FMDV in the production of natural casings 

(Wieringa-Jelsma et al. 2011; Wijnker, Haas & Berends 2007, 2012). Even without salting, FMD viral 

load in the 3D collagen matrix drastically drops at temperatures above 12°C (Wieringa-Jelsma et al. 

2011). 

In a spiked 3D collagen matrix model, FMDV titres decline sharply at temperatures above 12°C, with 

viral loads falling below the limit of detection (101.8 TCID50/ml) after 21 days at 4°C, 7 days at 12°C, 

3 days at 20°C, and 2 days at 25°C (Wieringa-Jelsma et al. 2011). Similar temperature‑dependent 

inactivation occurs in FMDV-spiked (107 TCID50/ml) bovine casings, where no infectious virus 

remains after 9–10 days at 20°C salt treatment while 30 days at 4°C only results in a 2-log reduction 

of viral titres (Wijnker, Haas & Berends 2012). In these studies, phosphate supplemented salt leads to 

quicker FMDV inactivation at all temperatures tested (Wieringa-Jelsma et al. 2011; Wijnker, Haas & 

Berends 2012). 

Non‑spiked natural pig and sheep casings show no detectable FMDV after 30 days of storage in salt 

or phosphate‑supplemented salt at approximately 20°C. However, treatment at 4°C resulted in some 

samples showing detectable FMDV in intestines treated with salt (Wijnker, Haas & Berends 2007) 
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suggesting that treatment at this temperature is not a reliable method to inactivate FMDV unless 

phosphate-supplemented salt is used. 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of FMDV in the 

final product. 

• Packaging & storage 

Standard packaging and storage conditions used in the casing industry (cool, temperature‑controlled, 

and with stable low water activity following salting) allow FMDV to remain viable if present (Dee et 

al. 2018; Spickler 2025c). 

Likelihood of establishment or spread 
The likelihood of FMDV establishing and/or spreading in Australia from casings manufactured under 

standard industry practices is low: 

• All FMDV susceptible species present in Australia are strict herbivores but pigs. 

• Swill feeding is prohibited in Australia. However, there is a risk of feeding uncooked sausages to 

small landholder/backyard pigs or of disposing of uncooked sausages in areas where feral pigs 

can access domestic or even commercial waste. 

• Even though FMDV can be transmitted through ingestion of contaminated feed, the viral load in 

runners is significantly lower than the dose range of FMDV to reliably orally infect pigs. 

As cattle, sheep, and goats are herbivores, imported natural casings do not represent a direct 

exposure pathway for establishing FMDV infection in these species. In contrast, pigs can become 

infected through ingestion of FMDV‑contaminated casings (Belsham, Bøtner & Lohse 2021; Spickler 

2025c). 

Experimental studies estimate the minimum oral infective dose for pigs to be approximately 

104 – 105 TCID50 (Alexandersen et al. 2003; Nishi et al. 2021; Stenfeldt et al. 2022). 

Ingestion‑mediated infection requires repeated exposure to contaminated material, with none of the 

animals exposed to a single dose of contaminated feed developing infection even after 

administration of a high viral dose of 107.2 TCID50 (Stenfeldt et al. 2022). 

Unsalted runners collected from experimentally infected cattle, pigs and sheep contain very low viral 

loads, with a maximum reported concentration of approximately 102.6 TCID50/ml prior to salting 

(Wijnker, Haas & Berends 2007). This upper bound viral load is substantially lower than the 

experimentally determined reliable oral infectious dose range for pigs (104–105 TCID50), indicating 

that natural casings are a low‑risk oral exposure source, even before standard industry preservation 

steps are applied (Alexandersen et al. 2003; Nishi et al. 2021; Stenfeldt et al. 2022). 

Consequences 
Outbreak scenario 

All the terrestrial species from the order Artiodactyla present in Australia have been introduced. Of 

those species (manly cattle, sheep, camels, deer and pigs), only pigs are not strict herbivores. 

An FMD outbreak resulting from the import of natural casings is most likely to begin in a 

low‑biosecurity pig setting (backyard or micro farm) where pigs access uncooked infected material 
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(Animal Health Australia 2025c; DAFF 2004). Once established in this pig herd, infected pigs shed very 

large quantities of virus, particularly in aerosols, allowing short-range transmission across pens and 

nearby properties. 

Local spread into neighbouring backyard or small commercial pig herds is the most plausible early 

pattern, driven by proximity, shared equipment, informal pig movements and indirect contamination 

(Animal Health Australia 2025c; Bradhurst et al. 2025; DAFF 2004). 

Cattle farms near infected pig herds are highly susceptible to airborne transmission and can become 

infected even without direct contact (DAFF 2004). Spillover into these properties is likely once pigs 

begging shedding virus. This spillover often leads to earlier detection of the outbreak because clinical 

signs in cattle are obvious and severe, and they appear soon after infection, whereas early signs in 

pigs may be missed or misinterpreted (Belsham, Bøtner & Lohse 2021; Spickler 2025c). 

Neighbouring Artiodactyla farms may also be exposed to FMD through aerosol transmission or 

indirect contamination. Sheep, goats and camels are susceptible to infection, but clinical signs are 

often less obvious than in cattle, which means disease recognition may be delayed (Belsham, Bøtner 

& Lohse 2021; Spickler 2025c). Their involvement may contribute to limited local transmission within 

the initial cluster, particularly where mixed‑species smallholdings or extensive pastoral systems 

occur. However, these species are not expected to act as major amplifiers of infection, and their 

early‑stage role remains secondary to transmission involving pigs and cattle (DAFF 2004). 

Geographical spread beyond a small cluster of pig and cattle properties is less likely before control 

measures begin (Bradhurst et al. 2025; DAFF 2004). Movement controls, tracing and stamping out 

would be implemented rapidly, limiting the extent of transmission (Animal Health Australia 2025c). 

Feral pig involvement is possible but unlikely to drive early spread, as their contact patterns do not 

support sustained transmission (Bradhurst et al. 2025). In this scenario, domestic livestock remain 

the dominant pathway of infection, and the outbreak is expected to remain geographically limited 

before eradication efforts commence. 

Impacts on humans, animals and the environment 

A FMD outbreak in Australia will result in negligible impact on companion animals and native animal 

life or health and the environment as FMDV only affects animals of the order Artiodactyla. However, 

it will have a high impact on livestock life, health and production and on domestic and export trade 

(DAFF 2025). 

The impact of an FMD outbreak in Australia related to livestock is extreme. Multiple commercially 

farmed species, including cattle, sheep, goats, camels and pigs, are susceptible to FMDV. Cattle 

trading is particularly important, as cattle are a major contributor to national agricultural revenue 

and export earnings. Any disruption to this sector would create immediate and widespread economic 

losses. 

An outbreak would restrict livestock movements within Australia. Local market closures would cause 

substantial disruption to domestic supply chains. International trade would also be heavily affected. 

If trading partners recognise zoning, export limits may apply only to affected areas. Without zoning 

provisions, the loss of Australia’s FMD‑free status would halt livestock and meat product exports 

entirely. 



Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 39 

OFFICIAL 

OFFICIAL 

The proposed outbreak scenario results in a geographically localised event. The response strategy 

would be relevant at a national level but coordinated by the affected jurisdiction (Animal Health 

Australia 2025c). 

There is no specific treatment available for FMDV–infected animals. The Disease strategy foot-and-

mouth disease version 5.4 (Animal Health Australia 2025c) outlines the procedures oriented to 

control the outbreak and eradicate FMD from the affected area. The response includes strict 

biosecurity and movement controls over animals, animal products and fomites in declared areas, an 

initial 72-hour halt on the movement of susceptible livestock, tracing and surveillance, destruction of 

infected animals and animal products, sanitary disposal, decontamination, public awareness 

activities, and relief and recovery programs. Pre-emptive destruction of livestock and emergency 

vaccination may also be considered. 

Economic impacts 

An FMD outbreak in Australia would generate major economic impacts through the implementation 

of intensive control and eradication measures and through disruption to multiple livestock industries. 

The response strategy aims to eradicate the disease in the shortest possible time while minimising 

socio-economic impacts (Animal Health Australia 2025c; DAFF 2025). 

Direct economic losses would arise from the destruction of infected and at-risk animals, the loss of 

affected animal products, and the cost of disposal, decontamination, surveillance and tracing. As 

FMD can extend beyond pig farming and affect other cloven-hoofed livestock species, the economic 

effect would not be confined to one production sector, and costs would increase rapidly as more 

premises, species and supply chains became involved (Animal Health Australia 2025c). 

Trade disruption would be a major component of the economic impact. The response strategy 

includes a national livestock standstill at the time of diagnosis or strong suspicion of disease, 

followed by movement controls within declared areas. These measures are intended to reduce 

spread, but they would also disrupt livestock movements, saleyard operations, processing, and 

domestic supply chains.  

Detection of foot-and-mouth disease in Australia is likely to result in immediate closure of export 

markets for livestock and livestock products. As a result, even a geographically limited outbreak 

could have substantial national economic consequences that are disproportionate to the number of 

infected premises. 

Disease consequences 

The highest impact rating for the proposed outbreak scenario is extreme due to the potential for 

FMDV to spread from a small pig farm to big cattle stations and the impact the loss of FMD-free 

status will have on Australia's meat and live animals' exports. 

Unrestricted risk 
FMDV has an extremely low likelihood of entry and a low likelihood of establishment and spread as 

result of the import of natural casings. This results in an extremely low combined likelihood. 

 An extremely low likelihood of FMDV entry, establishment and spread combined with extreme 

impact consequences results in a moderate unrestricted risk. 

A moderate risk does not achieve ALOP. 
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4.6 Mycobacterium tuberculosis, M. bovis and M. 
caprae 

4.6.1 Technical information 

Description and distribution 
Mycobacterium tuberculosis complex (MTBC) is a gram-positive bacterial pathogen group comprising 

several closely related linages including Mycobacterium tuberculosis, M. bovis and M. caprae 

(Szacawa et al. 2025). Each linage shows distinct host preference and pathogenic characteristics 

despite having over 99% genetic homology (Szacawa et al. 2025). MTBC are facultative intracellular 

pathogens as they can survive and replicate outside their host (Behr & Waters 2014). Macrophages 

are the primary cell target of MTBC bacteria (Guirado, Schlesinger & Kaplan 2013; Killick et al. 2014). 

MTBC bacteria are resistant to freezing and desiccation and survive in aerosols and water (Harland et 

al. 2008). MTBC can survive when stored at 4°C and 23°C in all feed tested except carrots, with higher 

storage temperature reducing bacteria survival (Palmer & Whipple 2006). 

WOAH considers MTBC distribution to be global with a number of countries being free of MTBC in 

livestock thanks to successful eradication programs including Australia (WOAH 2022b). MTBC 

infection in cattle is estimated to have a global prevalence of ~13% (Ramos et al. 2020). MTBC is 

considered endemic in Africa, Asia and Central and South America (WOAH 2022b). 

Epidemiology 
MTBC bacteria are the aetiological agent of tuberculosis (TB) in humans and animals including 

livestock, wildlife and primates depending on the infective species (Santos 2024; Szacawa et al. 

2025): 

• M. tuberculosis infects humans and in rare occasions non-human primates, and other mammals 

(dogs, pigs, cattle and captive animals). Infections in non-human host are not transmissible 

(Allen 2017). 

• M. bovis and M. caprae infect cattle, sheep and goats, and several other domestic (dogs, cats, 

horses and camelids) and wild (bison, boar, deer, badger and possum) animals. Although rare, 

M. bovis can infect humans (Mandal et al. 2011). 

MTBC bacteria are transmitted by inhalation and ingestion. Transmission is possible from livestock to 

livestock, wildlife to livestock and human to livestock (Skuce, Allen & McDowell 2012; Szacawa et al. 

2025). Wildlife act as a reservoir for MTBC causing spillovers to livestock hindering eradication-from-

livestock efforts (WOAH 2022b). M. bovis can also be transmitted from animals to humans, mainly 

through the consumption of contaminated animal products (Pérez-Lago, Navarro & García-de-

Viedma 2014). 

Symptoms can take months to develop with some infections remaining dormant for years (Spickler 

2019a). MTBC infection has been described as a lymph node disease where MTBC bacteria establish 

a latent infection in the lymph nodes that develops into secondary infections (active tuberculosis) in 

other organs after weeks or decades (Behr & Waters 2014). Despite the absence of clinical signs in 

subclinical and latent infections, infected animals show gross lesions particularly in lungs, and 

regional lymphoid tissues such as mesentery (Drehoff et al. 2026; Menin et al. 2013). 
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Clinical signs of the infection depend on the linage involved, the host and the infectious route 

(Spickler 2019a). A common occurrence in tuberculosis is the formation of tubercles, localised 

encapsulated granulomas within the lymph nodes (Santos 2024; WOAH 2022b). The tissue 

distribution of the tubercles is associated with the transmission pathway; pulmonary lesions appear 

after infection via inhalation, pulmonary tuberculosis, whereas infection via ingestion results in 

abdominal and intestinal lesions, abdominal tuberculosis (Serrano et al. 2018). Tuberculosis does not 

have a clear pathogenic presentation, and its diagnoses requires detection of the infectious agent or 

of the immune response against the infectious agent (Spickler 2019a; WOAH 2022b). 

M. tuberculosis infection is the main causal agent of tuberculosis in humans. However, all members 

of M. tuberculosis complex, including M. bovis and M. caprae, can infect humans (Pérez-Lago, 

Navarro & García-de-Viedma 2014; Santos 2024). Person to person transmission of M. bovis and M. 

caprae is rare and mostly occurs in the context of pre-existent respiratory tract damage and 

continuous close contact (Spickler 2019a). 

Transmission through natural casings 
MTBC infection can result in gross lesions within the mesenteric lymph nodes and the intestinal 

tissue (Gonçalves et al. 2022; Menin et al. 2013; Santos et al. 2021). Intestinal lesions appear as 

macroscopical ulcers (encapsulated granulomas) around the mucosal Peyer's patches, with most 

lesions localised in the ileum and to lesser extend in the jejunum (Menin et al. 2013; Santos et al. 

2021). As disease progresses, granulomas can expand from the mucosa into the submucosa, 

muscularis and serosa layers (Santos et al. 2021). 

Intestinal lesions can be present even in the absence of clinical signs (Drehoff et al. 2026; Menin et al. 

2013). 

4.6.2 Unrestricted risk 

Likelihood of entry 
The likelihood of MTBC bacteria entry through the import of natural casings is negligible: 

• Ante- and post-mortem inspection removes clinically affected animals. 

• Presence of MTBC bacteria in cattle's gastrointestinal tract (abdominal tuberculosis) results in 

visible lesions even in the absence of clinical symptoms. 

• Standard salting parameters (salt concentration around 23%) are not compatible with MTBC 

bacteria survival. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

• Collection 

Clinically affected animals are unlikely to pass ante- and post-mortem inspections compliant with 

WOAH requirements (WOAH 2024b). Infected animals without clinical signs can still be identified 

through ante-mortem surveillance testing (Willgert et al. 2025). More importantly, animals without 

clinical signs have extensive tissue lesions in at least one location, with lesions in intestinal tissues 

corresponding with macroscopic encapsulated granulomas (Drehoff et al. 2026; Menin et al. 2013). 

Detection of granulomas within the intestinal tissue and the mesentery triggers further MTB 

diagnostic testing (Corner 1994). Consequently, infected animals, with and without clinical signs of 
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disease, are likely to be detected and removed during routine ante- and post-mortem veterinary 

examinations, which reduces the likelihood of entry into the natural casings manufacturing pathway. 

During collection, the ileum of small ruminants and the caecum and ileum of cattle are removed 

(ENSCA 2017). As these sections of the intestine present the highest concentration of lymphoid tissue 

and MTBC lesions (Collins et al. 2026; Menin et al. 2013), their removal can reduce the presence of 

MTBC in the runners. 

• Pulling 

Within the abdomen, mesenteric lymph node lesions are the most common presentation of MTBC 

infection (Drehoff et al. 2026; Gonçalves et al. 2022; Menin et al. 2013). Pulling of the mesentery 

leads to the removal of the mesenteric plexus from the runners reducing the bacterial load in the 

runners. 

• Stripping 

MTBC bacteria can be detected in faeces (Spickler 2019a). Flushing of ingesta removes the bacteria 

present in the faeces from the intestines. 

• Scraping 

MTBC associated lesions within the intestinal tissue are mostly associated with the Peyer's patches of 

the mucosa layer suggesting that the macrophages in this lymphoid tissue area a major target for 

MTBC bacteria (Santos et al. 2021). In the absence of gross lesions, the precise localisation of MTBC is 

not defined. However, absorption of the M. bovis vaccine variant BCG indicates that MTBC are 

absorbed through the Peyer's patches (Williams et al. 2019). As scraping results in the removal of 

most of the mucosa and its associated Peyer's patches, the likelihood of MTBC remaining in the 

processed runners after this step is expected to be substantially reduced (Wijnker et al. 2008). 

• Salting 

Culturing of 104 CFU MTBC in media containing different salt concentrations for 28 days results in no 

colonies being recovered at salt concentrations above 4% (Asmar et al. 2016). Standard industry 

practices recommend salting conditions equivalent to a salt concentration of ~23% (ENSCA 2017). 

Thirty days of treatment with the recommended conditions is expected to result in inactivation of 

MTBC based on the substantially higher salt concentrations. 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of MTBC in the 

final product. 

• Packaging & storage 

Standard packaging and storage conditions consist of casings maintained in salt or brine and kept at 

cold temperatures of 8°C–12°C (ENSCA 2017). Maintenance of casings in high salt conditions reduces 

the likelihood of MTBC to remain viable (Asmar et al. 2016). 

Storage at low temperatures slows bacterial metabolism and replication. Experimental data indicate 

that storage of sausages made with infected sausage meat at 10–18°C results in no viable bacteria 

being recovered unless a substantial initial bacterial load, 105 CFU/g, is used (Clausi et al. 2021). 
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Under standard industry storage conditions, the combined effects of high salt, reduced water 

activity, and low temperature act over time to limit bacterial survival. These conditions are therefore 

unlikely to support MTBC viability. 

Likelihood of establishment or spread 
As the likelihood of entry was negligible, further assessment is not required. 

Consequences 
As the likelihood of entry was negligible, further assessment is not required. 

Unrestricted risk 
As the likelihood of entry was negligible, the unrestricted risk was also negligible. As this achieves 

Australia’s ALOP, risk management is not required. 

4.7 Nipah virus 

4.7.1 Technical information 

Description and distribution 
Nipah virus (NiV) is an enveloped single-stranded (negative sense) RNA virus belonging to the genus 

Henipavirus of the family Paramyxoviridae (Halpin 2026). Diagnostic cross‑reactivity has been 

reported between NiV and related Henipavirus, including Hendra virus and Cedar virus (Spickler 

2025e). NiV shows strong tropism for the central neural system in humans and the respiratory tract 

of pigs (Weingartl et al. 2005). NiV cell tropism is linked to the expression of specific cell receptors, 

the ephrin-B2 and eprhrin-B3 receptors (Bruno et al. 2023). These receptors, highly conserved 

amongst species (Negrete et al. 2005), are expressed in endothelium, smooth muscle around 

vascular vessels and neurons (Bossart et al. 2008). 

NiV survival in the environment is influenced on temperature and desiccation. NiV tolerates pH 3–10 

for at least 60 minutes, but, at a given pH its survival decreases as temperature increases. NiV is very 

susceptible to desiccation (Fogarty et al. 2008). Temperature is a key parameter in the inactivation of 

NiV. Under optimal pH conditions, NiV half-life at 22°C is less than 18 hours and less than 2 hours at 

37°C (Fogarty et al. 2008). NiV can survive for days under optimal conditions of neutral pH, lower 

temperatures and humid media (Spickler 2025e). 

NiV has been described in bat populations in Southeast Asia. Human and non-bat infections have 

only been reported in Malaysia, Singapore, India, Bangladesh and the Philippines (Spickler 2025e). 

Seropositive bats, humans and other animals have been detected in Africa, South America and other 

Asian countries, but interpretation may be complicated by cross reactivity with other 

paramyxoviruses where viral RNA has not been confirmed (Spickler 2025e). 
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Epidemiology 
Nipah virus infection is an emerging disease with zoonotic potential first detected in Malaysia and 

Singapore in 1998–99. Flying foxes of the genus Pteropus are regarded as the primary reservoir 

(WOAH 2022a). However, NiV can also affect other species (Spickler 2025e): 

• fruit and insectivore bats (unclear contribution to spread/maintenance of infection) 

• some mammals (pigs, cats, dogs, ferrets, hamsters, guinea pigs and monkeys) 

• humans. 

Ruminants have been suggested as susceptible to Nipah virus, however the supporting evidence is 

indirect (Chowdhury et al. 2014; Islam et al. 2023). Reports are based solely on antibody detection 

using assays that are cross‑reactive across the genus Henipavirus (Spickler 2025e). There is currently 

no evidence of Nipah virus isolation or viral RNA detection in ruminants, and infection has not been 

confirmed. 

NiV transmission is driven by multi-species interactions centred on Pteropus spp bats. Spillover from 

flying foxes to other species is associated with ingestion of contaminated foods (fruit, palm swap) or 

exposure to bat fluids like saliva, urine or faeces (Spickler 2025e). 

Among pigs, transmission is reported to occur mainly through direct contact and aerosol exposure, 

supporting rapid within farm spread where infection is established (Spickler 2025e). Pig infections 

have only been reported during the 1998–99 outbreak in Malaysia-Singapore (Halpin 2026). 

The contribution of species other than bats and pigs to NiV spread remains uncertain (Spickler 

2025e). 

Infected pigs act as an amplifier of NiV outbreaks increasing its zoonotic potential (Bruno et al. 2023). 

Transmission from pig to humans takes place especially among individuals in close occupational 

contact with infected swine, such as farmers and abattoir workers (Ang, Lim & Wang 2018; Halpin 

2026). Human to human transmission has only been reported in close, unprotected exposure 

contexts (Ang, Lim & Wang 2018; Gurley et al. 2007). 

Pigs show an incubation period that varies from 6 to 14 days (Middleton et al. 2002). Pigs of different 

age show different clinical signs with adult pigs showing mild symptoms such as with fever and cough 

and young piglets showing more acute symptoms (Halpin 2026; Middleton et al. 2002; Spickler 

2025e). However, occasionally there are cases in adult pigs that result acute infection and death 

(Halpin 2026; Spickler 2025e). Post-mortem examinations indicate gross lesions in lungs and 

respiratory tract and/or brain (Spickler 2025e). In acute stages, systemic vasculitis and 

lymphadenopathy and meningitis is also observed (Middleton et al. 2002). 

NiV infection is an emerging zoonotic disease. Human infections have been associated with direct 

contact to infected pigs and consumption of raw palm sap contaminated with Pteropus bat 

excretions (Bruno et al. 2023). The practice of raw sap consumption is linked to seasonal outbreaks 

of NiV infection in Bangladesh coinciding with sap harvest period (Bruno et al. 2023). Human 

infection as the result of ingestion of contaminated pig meat have not been reported. 

In humans, NiV targets primarily the central nervous system leading to neurological presentations, 

including relapse and late onset encephalitis months after acute presentation (Bruno et al. 2023). 
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Currently, there are no specific cure, treatment or vaccines for NiV infection, resulting in mortality 

rates ranging from 40% to 75% (WHO 2026). 

Transmission through natural casings 
There is no conclusive evidence of the presence of NiV in intestinal tissue in infected pigs (Middleton 

et al. 2002; Weingartl et al. 2005). NiV was not recovered from, or detected in mesenteric lymph 

nodes, ileum, jejunum and rectum of experimentally infected pigs (Middleton et al. 2002; Weingartl 

et al. 2005). 

Although intestinal detection has not been reported, acute infection has been associated with 

systemic vasculitis and lymphadenopathy (Middleton et al. 2002) suggesting that NiV could be 

present in intestinal tissue around blood vessels in acute stages of NiV infection. 

There have been no reported cases of human NiV infection through the consumption of 

contaminated pig meat (Bruno et al. 2023). 

4.7.2 Unrestricted risk 

Likelihood of entry 
The likelihood of NiV entry in Australia in casings manufactured under standard industry practices is 

negligible: 

• There are no reports of NiV infection in pigs since the 1998–99 outbreak in Malaysia. 

• There is no direct evidence of NiV presence in intestines. 

• NiV is susceptible to temperature and desiccation. Standard industry salting practices, including 

using brine formulated to achieve low water activity, produce physicochemical conditions 

equivalent to desiccation. 

• Conditions equivalent to standard storage parameters render other Paramyxoviridae virus not 

viable. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

• Collection 

There is limited evidence of the effectivity of ante- and post-mortem veterinary examinations in 

identifying NiV infected animals as there has only been one case of outbreak in pigs, 1998–99 in 

Malaysia and Singapore, and one in horses, 2014 in Philippines (Spickler 2025e). Adult pigs may show 

mild and non‑specific signs, which could reduce detectability during routine inspection (Spickler 

2025e). 

• Pulling 

Although NiV has been associated with systemic lymphadenopathy, it has not been detected in 

mesenteric lymph nodes (Middleton et al. 2002; Weingartl et al. 2005). Removal of the mesentery 

during pulling would remove associated lymph nodes and is expected to reduce any virus associated 

with these tissues, if present. 
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• Stripping 

There is contradictory evidence regarding the presence of NiV in faeces. Experimental infection with 

NiV isolates from the Malaysia outbreak does not result in positive rectal swabs (Weingartl et al. 

2005), whereas infection with NiV isolates from an outbreak in Bangladesh does (Kasloff et al. 2019). 

If virus is present in faecal material, removal of ingesta during stripping would be expected to reduce 

contamination associated with faeces. 

• Scraping 

Removal of mucosa, muscolaris and serosa layers removes the lymph nodes and vascular vessels 

associated with them. Despite acute NiV infection being associated to systemic lymphadenopathy, 

there is no evidence of the presence of NiV in the intestine of experimentally infected pigs 

(Middleton et al. 2002; Weingartl et al. 2005). 

• Salting 

NiV is susceptible to desiccation and temperature (Fogarty et al. 2008). Standard casing production 

includes prolonged exposure to dry salt or brine, which reduces water activity creating dehydrating 

conditions by osmosis (ENSCA 2017; Ijabadeniyi & Pillay 2017). 

Salting under standard industry practices, 30 consecutive days of exposure to dry salt or brine 

(ENSCA 2017), reduces water activity by limiting the free water available for chemical reactions and 

enzymatic activity. In comparison, experimental desiccation of NiV for 15 minutes at 22°C 

significantly reduces viral load after reconstitution in optimal medium (Fogarty et al. 2008). 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of NiV in the final 

product. 

• Packaging & storage 

Canine distemper virus (CDV) is an enveloped single-stranded (negative sense) RNA virus with similar 

physicochemical properties that NiV belonging to the same family, the Paramyxoviridae. Conditions 

equivalent to 30 days storage, 10–20°C, 50–90% relative humidity result in inactivation CDV, when 

spiked (105 TCID50) on pig-derived casings (Dee et al. 2018). This indicates that standard packaging 

and storage conditions used in the casing industry (cool, temperature‑controlled, and with stable low 

water activity following salting) will not be compatible with NiV survival. 

Likelihood of establishment or spread 
As the likelihood of entry is negligible, no further assessment is required. 

Consequences 
As the likelihood of entry is negligible, no further assessment is required. 

Unrestricted risk 
As likelihood of entry has been determined to be negligible, the unrestricted risk for Nipah virus 

associated with the import of natural casings achieved ALOP. 
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4.8 Pasteurella multocida serotypes 6b/e 

4.8.1 Technical information 

Description and distribution 
Pasteurella multocida subsp. multocida is a gram-negative coccobacillus in the family 

Pasteurellaceae. Pasteurella multocida is classified into 5 capsular serogroups and 16 

lipopolysaccharide serovars (Peng et al. 2019). Infection with P. multocida subsp. multocida serotype 

6b/e (also known as B:2/E:2) haemorrhagic septicaemia, which is a WOAH‑listed bovine disease 

(Mosier 2021; Spickler 2019b). 

P. multocida is generally fragile in the environment although damp conditions increase its viability. 

Temperatures above 55 °C, UV light and common disinfectants inactivate it (Spickler 2019b). 

Pasteurella multocida subsp. multocida serotype 6b/e is prevalent in Asia, particularly tropical areas, 

and Africa. Sporadic outbreaks have occurred in Europe, and some cases have been reported in 

South America (Mosier 2021; Spickler 2019a). 

Epidemiology 
Pasteurella multocida subsp. multocida serotype 6b/e is the aetiological agent of haemorrhagic 

septicaemia. These bacteria primarily affect cattle and water buffalo, but can also infect other 

species (Spickler 2019b): 

• Pig 

• Sheep and goat 

• American bison (Bison bison) 

• African buffalo (Syncerus caffer) 

• dromedary camel (Camelus dromedarius) 

• some cervids (e.g., fallow deer, Dama dama), 

• horse, donkey and yak. 

Transmission occurs mainly through contact with infected oral or nasal secretion, or by ingestion of 

contaminated feed or water. Some animals become healthy carriers harbouring the bacteria in upper 

respiratory lymphatic tissues and shed it intermittently, especially under stress (Mosier 2021; 

Spickler 2019b). 

Although WOAH considers 90-day incubation period (WOAH 2023b), most animals develop 

symptoms within 3–5 days (Spickler 2019b). Peracute infection can result in fulminating death within 

24 hours from infection (Mosier 2021). 

Acute infection is characterised by fever, restlessness, hypersalivation and nasal discharge and 

characteristic submandibular oedema that can extend to the neck and brisket. Some animals also 

develop diarrhoea or haemorrhagic gastroenteritis (Mosier 2021; Spickler 2019b). Once clinical 

symptoms develop, very few animals survive without very early treatment (Spickler 2019b). 

Lesions reveal severe sepsis and widespread haemorrhages and hyperaemia (Mosier 2021; Spickler 

2019b). In animals infected with P. multocida bacteria is detected in macrophages and epithelial 
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tissues along the respiratory, gastrointestinal and urinary tracts. Bacteria concentration in those 

tissues is dependent on disease status with carrier animals showing relatively low concentrations 

(Annas et al. 2014). 

Although there have been no cases of haemorrhagic septicaemia in humans as result of infection 

with serotype 6b/e (Mosier 2021), P. multocida infection has been reported in human in association 

with other serotypes and with different clinical presentation (Spickler 2019b). 

Transmission through natural casings 
In the context of active P. multocida infection, bacteria are present in the epithelial cells of the 

mucosa layer of both small and large intestines but absent from mesenteric lymph nodes (Annas et 

al. 2014). 

4.8.2 Unrestricted risk 

Likelihood of entry 
The likelihood of Pasteurella multocida subsp. multocida serotype 6b/e entry in Australia in casings 

manufactured under standard industry practices is negligible: 

• Ante and post-mortem examination identify animals with clinical signs of disease. 

• Mucosal epithelium is removed during scraping. 

• Standard salting parameters (salt concentration around 23%) are not compatible with 

P. multocida viability. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

• Collection 

In endemic areas, clinical signs of haemorrhagic septicaemia are easily recognised (Mosier 2021). 

Ante- and post-mortem veterinary inspections are expected to be efficient at identifying suspected 

cases. 

• Pulling 

As P. multocida has not been detected within the mesentery and the mesenteric lymph nodes, 

pulling is not expected to influence the presence or viability of P. multocida in natural casings. 

• Stripping 

There is no evidence of bacteria excretion through faeces. Removing ingesta during stripping is 

unlikely to affect the presence or viability of P. multocida in natural casings. 

• Scraping 

Presence of P. multocida in the small and large intestines has been reported within the epithelium of 

the intestinal mucosa layer in acute and latent infection (Annas et al. 2014). Removal of the mucosa 

layer during scraping is likely to reduce bacterial load in natural casings. 

• Salting 

P. multocida is sensitive to salt. Exposure to 33g/l of salt (<3.5% salt) deemed 1010 CFU/ml bacteria 

non- viable at all temperatures tested within 28 days (Thomson, Chanter & Wathes 1992). Standard 
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natural casings salting practices use salt concentrations of about 23% (ENSCA 2017). These conditions 

are expected to inactivate P. multocida efficiently 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of P. multocida 

in the final product. 

• Packaging & storage 

The effect of long‑term storage at cold temperatures on P. multocida viability is unclear. Short‑term 

cold storage (up to two days) preserves the bacterium (van Driessche et al. 2020). However, longer 

storage, particularly combined with presence of salt, is expected to reduce viability further. 

Likelihood of establishment or spread 
As likelihood of entry has been determined to be negligible, no further assessment is required. 

Consequences 
As likelihood of entry has been determined to be negligible, no further assessment is required. 

Unrestricted risk 
As likelihood of entry has been determined to be negligible, the unrestricted risk for P. multocida 

associated with the import of natural casings achieved ALOP. 

4.9 Peste de petits ruminants virus 

4.9.1 Technical information 

Description and distribution 
Peste des petits ruminants virus (PPRV), now officially named Small Ruminant Morbillivirus (SRMV) 

(ICTV 2016), is a single-stranded (negative sense) RNA virus belonging to genus Morbillivirus, family 

Paramyxoviridae (Kumar et al. 2014). PPRV is closely related to other viruses from the genus showing 

similar physicochemical properties and antibody cross reactivity in serological tests, including Canine 

distemper virus (CDV) and rinderpest virus (Diallo 1990; Diallo et al. 2007). PPRV infects immune 

cells, lymphocytes, macrophages and dendritic cells, via the signalling lymphocyte activation 

molecule (SLAM) receptor and epithelial cells via the nectin‑4 receptor (Kumar et al. 2014).  

There are very limited studies focused on the stability of PPRV with most data extrapolated from 

studies using other Morbillivirus viruses or PPRV live attenuated vaccines (De Boer & Barber 1964; 

Liess & Plowright 1963; Wiggan et al. 2011). Rinderpest is a relevant model for establishing survival 

of PPR despite rinderpest having been eradicated. 

Studies on the stability of live attenuated vaccines indicate PPRV viability depends on temperature, 

with a 2-log reduction of PPRV viral titres in a week at room temperature and in 4 weeks at 4°C 

(Wiggan et al. 2011). At 4°C, rinderpest shows the longest half-life at pH ~7, 4 days, with pH 9 and 10 

reducing the half-life of the virus to 50 hours and 2.6 hours respectively (Liess & Plowright 1963). In 

fact, incubation of rinderpest at pH 10 and room temperature results in one-log reduction of the viral 

titres within 6 hours (De Boer & Barber 1964). These studies indicate that PPRV is susceptible to 

temperature and alkalinity. UV light and desiccation are considered to inactivate PPRV within 3 to 4 

days indicating limited stability in the environment (Animal Health Australia 2020b; Spickler 2024b). 
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PPRV is found in Africa, South Asia and China with some outbreaks reported in some countries within 

Eastern Europe (Kumar et al. 2014; Spickler 2024b). 

Epidemiology 
PPRV is the aetiological agent of peste-des-petits ruminants (PPR) in sheep and goats. Infection has 

also been reported in other species including cattle, camels and pigs, with cattle and pigs regarded as 

dead‑end hosts (Animal Health Australia 2020b; Dou et al. 2020; Fine et al. 2020). 

Transmission occurs primarily via respiratory exposure during close contact, with virus shed in nasal, 

oral and ocular secretions. Virus is also shed in saliva and faeces during active infection indicating 

that transmission can occur via contaminated fomites, feed or water (Saliki 2023; Spickler 2024b). 

Movement of infected animals is the main mechanism for spread between flocks, while mechanical 

and fomite transmission can also occur. Vertical transmission has been reported but is not 

considered a major maintenance pathway (Saliki 2023; Spickler 2024b). 

Although WOAH considers 21 days incubation period for PPR (WOAH 2021b), most affected animals 

show signs of disease within 2–7 days (Kumar et al. 2014; Saliki 2023; Spickler 2024b). PPR shows a 

morbidity of around 100% and very high mortality (~90%) with most deaths happening 4–6 days after 

the onset of fever (Kumar et al. 2014). Clinical signs are characterised by sudden increased in body 

temperature, severe depression, and rapid development of mucopurulent nasal/ocular discharges. 

Key symptoms include visible erosions around the mouth, diarrhea and severe respiratory signs 

(Spickler 2024b). In ruminants other than sheep and goat, clinical signs are less prominent. Camels, 

water buffaloes and pigs remain asymptomatic in most cases (Spickler 2024b). 

Humans are not infected by PPRV (Saliki 2023; Spickler 2024b). 

Transmission through natural casings 
PPRV infected animals generally show evidence of disease in the gastrointestinal tract (Spickler 

2024b). Peyer's patches in the intestines show extensive necrosis. The small intestine may show 

congestion and ulceration while the large intestine tends to be affected with haemorrhagic streaks 

and erosion mostly along the colon (Spickler 2024b). 

In experimentally infected goats, all intestinal sections show detectable levels of PPRV with ileum 

showing higher titres, 104.8 TCID50eq/g. PPRV distribution across intestinal layers is uneven, with the 

submucosa layer showing levels from negative to 104.5 TCID50 eq/g (Jelsma et al. 2021). 

4.9.2 Unrestricted risk 

Likelihood of entry 
The likelihood of PPRV entry in Australia in casings manufactured under standard industry practices is 

moderate: 

• Rapid disease progression facilitates detection in ante and post-mortem veterinary 

examinations. 

• PPRV is present in the submucosa layer of the small intestine. 

• There are no studies on the effect of salt on PPRV viability and or survival. 

• Storage conditions render other virus from the genus Morbillivirus non-viable in natural casings. 



Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 51 

OFFICIAL 

OFFICIAL 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

• Collection 

Due to the rapid development of symptoms in ovine infections, ante- and post-mortem veterinary 

examinations are very efficient in removing cases with clinical presentations reducing the likelihood 

of intestines being collected from infected animals (Saliki 2023; Spickler 2024b). 

• Pulling 

Removal of the mesentery reduces the intestinal PPRV viral load. However, as PPRV is also detected 

in the submucosa layer, pulling does not affect the presence of PPRV on runners (Jelsma et al. 2021). 

• Stripping 

PPRV are shed in faeces (Saliki 2023; Spickler 2024b). During stripping, intestines are flushed with 

cold water removing the ingesta. 

• Scraping 

Removal of the mucosa, muscularis and serosa layers also removes the lymph nodes present in those 

layers. However, as PPRV is also detected in the submucosa layer, scraping does not affect the 

presence of PPRV on runners (Jelsma et al. 2021). 

• Salting 

There are no studies on the effect of salt on the survival of PPRV in natural casings. However, as PPRV 

is susceptible to desiccation, pH and temperature (Animal Health Australia 2020b), 30 days of 

continuous exposure to osmotic dehydration, due to low water activity, and to constant pH ,7–8 in 

salt and 9–10 in phosphate supplemented salt (Wijnker, Haas & Berends 2007), should substantially 

reduce PPRV viral titres in casings. 

• Grading 

Determination of the calibre of the runners does not affect the presence or viability of PPRV in the 

final product. 

• Packaging & storage 

Canine distemper virus (CDV) and PPRV are closely related viruses belonging to the genus 

Morbillivirus of the family Paramyxoviridae (Diallo 1990). Transboundary shipping model simulation 

(30 days at 10–20°C in 50–90% relative humidity) of CDV-spiked natural casings results in a 5-log 

reduction of viral titres (Dee et al. 2018). Given the highest PPRV viral load detected in 

intestines,104.8 TCID50 eq/g, this magnitude of reduction would reduce virus concentrations in 

casings to levels considered non‑viable. Standard casing industry conditions, including packing in salt 

(pH 7–8) or in phosphate-supplemented salt (pH 9–10) at low temperature and low water activity, 

further support the conclusion that PPRV would be non‑viable under these conditions. 
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Likelihood of establishment or spread 
The likelihood of establishment and spread of PPRV as result of the import of natural casings in 

negligible: 

• PPRV susceptible species in Australia are strict herbivores except for pigs. 

• Swill feeding is prohibited in Australia. However, there is a risk of feeding uncooked sausages to 

small landholder/backyard pigs or of disposing of uncooked sausages in areas where feral pigs 

can access domestic or even commercial waste. 

• There is no evidence of transmission of PPRV through the ingestion of contaminated meat. 

• There is limited evidence of pig's ability to transmit PPRV. They are primarily considered dead-

end hosts. 

Within Australia, sheep, goats, cattle, red deer and pigs are the only species considered susceptible 

to PPRV (Animal Health Australia 2020b). Of these species, pigs are the only non‑herbivores, making 

them the sole potential route for establishment of PPRV through the importation of contaminated 

natural casings. However, there is no evidence that PPRV is transmitted via ingestion of meat 

products (Adedeji et al. 2025; MacDiarmid & Thompson 1997), which is consistent with Morbillivirus' 

susceptibility to pH, desiccation, temperature and ultraviolet light (De Boer & Barber 1964; Liess & 

Plowright 1963; Wiggan et al. 2011). 

Natural pig infection has been described in environments where pigs are in close contact with 

infected small ruminants. In this context, PPRV prevalence in pigs is markedly lower than in the small 

ruminant population, 4% and 26% respectively (Adedeji et al. 2025) indicating reduced infection and 

transmission potential in pigs compared to small ruminants. 

There are only 2 studies focused on the potential of pigs to transmit PPRV with inconsistent 

experimental evidence for transmission, indicating that pigs play a limited and currently unresolved 

role in PPRV epidemiology (Dou et al. 2020; Schulz et al. 2018). 

Consequences 
As the likelihood of establishment and spread is negligible, no further assessment is required. 

Unrestricted risk 
As the likelihood of establishment and spread is assessed as negligible, the unrestricted risk of PPRV 

associated with the import of natural casings is considered to achieve ALOP. 

4.10 Porcine circoviruses 

4.10.1 Technical information 

Description and distribution 
Porcine circoviruses (PCVs) are non-enveloped single-stranded circular DNA viruses belonging to the 

genus Circovirus in the family Circoviridae. There are 4 recognised species within the genus (PCV1–4) 

with only PCV2 and PCV3 considered pathogenic (Lambert Dutton & Leedom Larson 2016; Segalés 

2025). PCV2 targets cells of multiple origin including epithelial and endothelial cells as well as 

macrophages (Segalés 2025; Segalés, Kekarainen & Cortey 2013). The pathogenesis of PCV3 is 

unclear as infection with PCV3 has been identified by detection of viral DNA and not by isolation of 

viable viral particles (Cobos, Sibila & Segalés 2026; Klaumann et al. 2018). 
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Circoviruses are considered relatively resistant to environmental degradation. They are stable at pH 

3–9 and can persist in the environment for long periods under favourable conditions. Heat treatment 

at 80°C for 1h inactivated the virus (WOAH 2020). 

PCVs are considered globally distributed, with evidence indicating PCV2 and 3 long‑standing 

circulation at high prevalence, often without overt clinical disease (Cobos, Sibila & Segalés 2026; 

Segalés et al. 2025). 

PCV2 is endemic in Australia (Mone et al. 2020; Raye et al. 2005). The status of PCV3 in Australia 

remains undetermined due to the absence of published testing data. 

Epidemiology 
Although PCV infection does not equate directly to disease development, PCVs are associated with 

several clinically different diseases (Segalés 2025): 

• PCV2 systemic disease (PCV2-SD), previously known and remains notifiable in Australia as post-

weaning multisystemic wasting disease (PMWS) 

• PCV2 subclinical infection (PCV2-SI) 

• PCV2 reproductive disease (PCV2-RD) 

• Porcine dermatitis and nephropathy syndrome (PDNS) 

• PCV3 associated diseases (PCV3-AD). 

The aetiology of PDNS is not fully resolved. It has been associated with PCV3, P. multocida and 

porcine reproductive and respiratory virus (PRRSV) infection, however epidemiological evidence 

supports PCV2 as a key contributing agent involving a type III hypersensitivity reaction (Cobos et al. 

2024). 

In Australia, only post-weaning multi-systemic wasting syndrome (PMWS), currently referred to as 

PCV2-SD, is considered a notifiable disease. 

PCVs infect domestic pigs and wild boars (Cobos, Sibila & Segalés 2026; Segalés et al. 2025). 

Detection has also been reported in non-suidae species, including cattle, dogs and humans, without 

developing clinical disease. Epidemiological data suggest these species act as dead-end hosts (Segalés 

et al. 2025). 

PCV2 has been detected in a wide range of secretions and excretions, including saliva, urine, faeces 

and semen, where high viral load linked to artificial insemination risk, suggesting transmission 

through direct contact with infected animals and their bodily fluids (Segalés 2025). Vertical 

transmission occurs primarily via transplacental infection and is influenced by gestational timing and 

sow immunity, contributing to reproductive losses in affected herds (Segalés et al. 2025). Other 

routes of transmission such as fomite and mechanical transmission have not been proven but they 

are assumed to play a role in PCV2 maintenance (Segalés 2025). 

PCV3 transmission pathways are not well understood. Detection of PCV3 in blood, semen, oral, faecal 

and nasal swabs suggest involvement of these materials in transmission (Cobos, Sibila & Segalés 

2026; Segalés 2025). 

PCV infection alone does not reliably equate to disease (Segalés 2025). It is still unclear what other 

factors are involved in the development of each disease after PCV infection with the assumption that 
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high viral load, downregulation of the immune system and on-farm management factors are critical 

in the development of the disease (Krakowka et al. 2001; Maity et al. 2023; Segalés 2025). 

Experimentally induce PCV associated disease has been achieved through the presence of additional 

stressors and immunomodulatory factors or by co-infection of multiple PCVs or PCVs with other 

disease agents (Cobos, Sibila & Segalés 2026; Segalés et al. 2025). 

• PCV2 systemic disease (PCV2-SD) 

PCV2‑SD can affect pigs of all ages, but it is more prevalent in pigs 8–18 weeks old. It is characterised 

by decreased average daily weight gain, wasting, and dyspnoea (Segalés 2025). 

PCV2‑SD results in lymphoid depletion with granulomatous inflammation, most evident as enlarged 

pale lymph nodes, thymic atrophy and thin tonsils. Lesions are most frequently observed in the lungs, 

with variable involvement of the liver and kidneys, and occasional cardiac lesions in more severe 

cases (Segalés 2025). 

Despite PCV2 endemicity in Australia, PCV2-SD has never been diagnosed. PCV2-SD prevention, in 

Australia and worldwide, relies on on-farm management practices and the efficacy of PCV2 

vaccination programs in reducing production losses, mortality, viral load, and lesion severity (Zheng 

et al. 2026). 

• PCV2 subclinical infection (PCV2-SI) 

There are no clinical signs of PCV2-SI and affected animals do not show gross lesions. PCV2-SI is 

associated with lower average daily weight gain (Segalés 2025). 

• PCV2 reproductive disease (PCV2-RD) 

Characterised by late-term abortions and stillbirths. Non-viable piglets show lesions in liver as well as 

cardiac hypertrophy (Segalés 2025). 

• Porcine dermatitis and nephropathy syndrome (PDNS) 

PDNS affects primarily nursey and growing pigs. These pigs show symptoms of anorexia, depression 

and reluctance to move. In the acute phase, affected pigs show red-purple macules and papules on 

the skin and enlarged kidneys (Segalés 2025). 

• PCV3 associated diseases (PCV3-AD) 

PCV3-AD is a multifactorial disease associated with PCV3 infection that comprises reproductive and 

pre- and post- weaning disorders (Saporiti et al. 2021). Reproductive impacts include reduced 

conception rates, increased abortions, stillbirths and weak‑born piglets. Postnatal signs overlap with 

those reported for PCV2‑SD and include anorexia, weight loss and wasting (Cobos, Sibila & Segalés 

2026). Macroscopic lesions are often absent, with pathology largely restricted to vascular histological 

lesions (Cobos, Sibila & Segalés 2026; Segalés 2025). PCV3-AD has never been diagnosed in Australia 

(Richards, Pointon & Cutler 2025). 

Much of the literature on PCV3‑associated disease describe detection of PCV3 in clinically affected 

animals without investigation of healthy pigs from the same farm. These reports also commonly 

identify viral DNA without demonstrating viral presence within lesions (Saporiti et al. 2021). Given 

that reported PCV3 prevalence can approach 80% in some populations (Klaumann et al. 2019) and 

the infrequency of confirmed PCV3-AD diagnosis (Rosato et al. 2024; Saporiti et al. 2021), absence of 

appropriate controls limits inference of a causal relationship between infection and disease. 
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There is no risk of PCV infection in humans (WOAH 2020). 

Transmission through natural casings 
PCV2 genetic material has been detected in intestines and mesenteric lymph nodes in pigs with and 

without clinical symptoms (Laisse et al. 2018; Yang et al. 2003). Detection of PCV2 genetic material 

does not necessarily correlate with histological lesions in the intestines (Laisse et al. 2018). In 

experimentally infected pigs, PCV2 DNA is detected in jejunum, ileum and colon at 109–1010 copies/g 

(103–105 TCID50) (Zhang et al. 2023). Immunohistochemistry staining identified that within the 

intestinal tissue, PCV2 is detected in the mucosal lamina propria rather than in the Peyer's patches 

(Magar et al. 2000). 

Evidence of PCV3 presence in the intestines of infected animals is inconsistent. Following 

experimental infection, viral genomic material is detected in the mesentery of approximately half of 

infected animals but not in the small intestine (Deng et al. 2023). In other studies, PCV3 is absent 

from intestinal tissue despite the presence of histological lesions in the intestinal serosa (Mora-Díaz 

et al. 2020). Detection by in situ hybridisation, but not by qRT‑PCR, has been reported in Peyer’s 

patches and the intestinal serosa in 50% of experimentally infected animals (Temeeyasen et al. 

2021). PCV3 has been detected in intestines of naturally infected pigs with clinical symptoms of 

disease however, available studies have not tested PCV3 presence in intestines collected from 

animals without clinical symptoms (Saporiti et al. 2021). 

4.10.2 Unrestricted risk 

Likelihood of entry 
The likelihood of PCVs entry in Australia in casings manufactured under standard industry practices is 

extremely low: 

• Animals with clinical signs of disease are removed from the manufacturing process during ante- 

and post-mortem veterinary inspections. 

• Mesentery and mucosa and serosa layers are removed during natural casings' production 

(pulling and scraping). 

• PCV does not remain viable in pig-derived casings in conditions equivalent to those utilised for 

the storage of casings. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

Ante‑ and post‑mortem veterinary inspection removes clinically affected animals. However, PCV 

infection commonly occurs without clinical disease, therefore collection of intestines from infected 

animals cannot be excluded 

Pulling 

PCV3 and PCV2 have been detected in the mesentery arteries and lymph nodes (Cobos, Sibila & 

Segalés 2026; Laisse et al. 2018). Removal of the mesentery removes associated mesenteric lymph 

nodes and vasculature is expected to reduce viral material associated with these tissues. 
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Stripping 

PCVs are shed in faeces (Cobos, Sibila & Segalés 2026; Segalés 2025). Removal of ingesta eliminates 

the risk associated with PCV presence in faeces but has no effect on the viral load within intestinal 

tissue. 

Scraping 

Histological and genomic data shows that outside the mesenteric lymph nodes, PCVs can be found 

within the mucosa (Peyer's patches and lamina propria) and serosa layers (Magar et al. 2000; 

Temeeyasen et al. 2021). Scraping removes the serosa and mucosa reducing Peyer’s 

patch‑associated lymphoid tissue present in the runners (ENSCA 2017) and therefore reducing the 

viral material present in the natural casings. 

Salting 

There are no studies on the effectiveness of salting in inactivating PCVs. 

Grading 

Determination of the calibre of the runners does not affect the presence or viability PCVs in the final 

product. 

Packaging & storage 

Conditions equivalent to 30 days storage, 10–20°C, 50–90% relative humidity, renders PCV2 spiked 

(105 TCID50) in pig-derived casings not viable (Dee et al. 2018). Considering that the viral content 

introduced in the natural casings is equivalent to the amount detected in unprocessed intestines 

collected at peak viremia (Zhang et al. 2023), standard industry practices of storage of natural casings 

are not compatible with PCVs survival. 

As PCV3 has similar physicochemical properties than PCV2, comparable outcomes are expected. 

Likelihood of establishment or spread 
The likelihood of PCVs establishing or spreading in Australia through the import of natural casings is 

very low: 

• Swill feeding is prohibited in Australia. However, there is a risk of feeding uncooked sausages to 

small landholder/backyard pigs or of disposing of uncooked sausages in areas where feral pigs 

can access domestic or even commercial waste. 

• PCV2 oral infection is not efficient and requires high viral dose to be successful. 

• Vaccination against PCV2 is widespread and effective at preventing clinical disease. 

 Available evidence on experimental PCV2 oral infection indicates inconsistent infection and need of 

high viral doses. PCV2 experimental infection through oral gavage with 107.4 copies/ml and faecal 

contaminated feed with 108.3 copies/ml resulted in no animals infected in the oral gavage group and 

only 50% of animals infected in the faecal contaminated (Patterson et al. 2011). 

There are no available reports of attempts to induce PCV3 infection orally. 

Consequences 
Outbreak scenario 

The most likely outbreak scenario involves exposure of backyard pigs to uncooked sausages or feral 

pigs to domestic waste. Although these exposures can lead to infection, disease development is 
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dependent on additional factors, including co infection, immune modulation, and husbandry 

stressors (Klaumann et al. 2019; Krakowka et al. 2001; Maity et al. 2023; Rosato et al. 2024; Saporiti 

et al. 2021; Segalés 2025). 

PCV2 is endemic in Australia, and exposure to additional PCV2 through imported products would not 

represent introduction of a novel agent (Mone et al. 2020; Raye et al. 2005). Despite PCV2 

endemicity, PCV2-SD has never been diagnoses in Australia confirming that factors other than 

infection are required for disease development. 

PCV2 vaccination is routine in Australia and has been since the availability of the first vaccine in 2010, 

maintaining high levels of immunity will help reduce the potential for clinical PCV2 to develop within 

a herd (APL 2017). 

PCV3 status in Australia is unknown. However, its widespread global distribution and high prevalence 

combined with the infrequency of PCV3-AD diagnoses, indicates that PCV3 associated disease is 

similarly multifactorial and reflects limited capacity to cause disease in the absence of permissive 

conditions (Klaumann et al. 2019; Rosato et al. 2024; Saporiti et al. 2021). 

If infection were to occur following exposure, it would most likely involve backyard pigs or small 

commercial herds where management stressors and co factors may be present. Localised occurrence 

in these populations represents the most plausible early pattern. Spread beyond the initially affected 

herd is expected to be limited, as PCV transmission relies primarily on close and sustained contact 

(Segalés 2025). 

Involvement of feral pigs is considered unlikely to contribute meaningfully to outbreak amplification. 

Although individual feral pigs could theoretically be exposed through access to waste, low population 

density, limited sustained contact and minimal interaction with domestic herds would constrain 

onward transmission. As a result, feral pigs are not expected to act as effective amplifiers of PCV 

infection. 

Early detection of PCV associated disease in Australia is unlikely, as infection commonly occurs 

without overt clinical signs and disease expression is dependent on additional permissive factors 

(Segalés 2025). However, given the limited capacity for sustained transmission and the absence of 

historical disease occurrence in Australia, any outbreak would be expected to remain localised and 

self-limiting, with minimal epidemiological impact. 

Impacts on humans, animals and the environment 

PCV infection poses no risk to human health (WOAH 2020). Detection of PCVs in non‑suid species, 

including humans, has not been associated with clinical disease, and these species are considered 

dead‑end hosts (Segalés et al. 2025). 

Impacts on animals and the environment would be negligible. PCV‑associated diseases affect pigs 

only, and PCV2‑associated disease has not been diagnosed in Australia despite endemic circulation of 

the virus. The proposed outbreak scenario would result, at most, in sporadic disease in small or 

poorly managed pig populations, without sustained spread or establishment. 

Consequently, impacts on pig health and production would be very low. Trade impacts are not 

anticipated, as PCVs are globally distributed, not subject to WOAH‑listed trade restrictions, and not 

managed under emergency animal disease response arrangements. 
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Economic impacts 

The economic impact of porcine circovirus (PCV) exposure associated with imported products would 

be very low. Any economic effects would arise from localised changes in disease expression rather 

than widespread transmission. Where permissive conditions occur, such as co-infection, immune 

modulation, or husbandry stressors, individual herds may experience reduced productivity 

associated with PCV‑associated disease. 

No additional costs associated with outbreak response are expected. Management measures, 

including vaccination, diagnostics, and biosecurity practices, are already in place as part of routine 

industry operations (APL 2017). 

Trade impacts are not anticipated. PCVs are globally distributed and not subject to international 

sanitary trade restrictions. Detection of PCV infection would not affect domestic market access or 

export certification. 

Disease consequences 

The highest impact rating for the proposed outbreak scenario is very low, therefore very low 

consequences are considered the overall rating for PCV. 

Unrestricted risk 
An extremely low likelihood of entry and a very low likelihood of establishment and spread results in 

an extremely low likelihood of PCV associated with the import of pig-derived natural casings. 

An extremely low likelihood of PCV combined with very low consequences results in a negligible 

unrestricted risk of PCV associated with the import of natural casings.  

A negligible unrestricted risk achieves ALOP. 

4.11 Porcine reproductive and respiratory syndrome 
virus 

4.11.1 Technical information 

Description and distribution 
Porcine reproductive and respiratory syndrome virus (PRRSV) is an enveloped single-stranded 

(positive sense) RNA virus belonging to the family Arteriviridae (Leedom Larson 2016; Linhares 2025). 

PRRSV primarily targets cells of monocyte and macrophage linages in lung, placenta and lymphoid 

tissues (Fiers et al. 2024). 

PRRSV is stable at neutral pH (range 6.5–7.5) and is susceptible to heat inactivation, although it is 

very stable under freezing (Leedom Larson 2016; Linhares 2025). In frozen meat, PRRSV is stable at 

−20°C for at least 15 weeks with PRRSV positive meat samples reliably initiating infection after 15 

weeks (Raymond et al. 2017). At pH 7.5, PRRSV shows a 5-log reduction of viral titre in 13 weeks at 

4°C, 2 weeks at 20°C and 2 days at 37°C. Deviation from neutral pH reduces PRRSV survival, with the 

virus showing a maximum half-life of 50h at 37°C and pH 6.5 and reduction of half-life to only 0.65h 

at pH 5 and 1.5h at pH 8 (Bloemraad et al. 1994).  

PRRSV has a widespread global distribution however Australia remains free of PRRSV (Linhares 2025; 

Richards, Pointon & Cutler 2025). 
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Epidemiology 
PRRSV is the causative agent of porcine reproductive and respiratory syndrome (PRRS) in wild and 

domestic pigs, Sus scrofa domesticus. There are no reports of PRRSV infecting other species (Leedom 

Larson 2016; Linhares 2025). 

The main transmission route of PRRSV is by direct contact with infected animals. PRRSV is shed in 

most bodily fluids although it is only occasionally detected in faeces and can be transmitted by 

ingestion of contaminated feed (Linhares 2025; van der Linden et al. 2003). Intrauterine and 

transplacental transmission can also occur and is particularly relevant in female pigs infected at late 

stages of pregnancy (Richards, Pointon & Cutler 2025). Aerosol transmission can expand to 

kilometres if aided by low temperatures (Linhares 2025). 

The incubation period for PRRSV is 14 days (WOAH 2024f). PRRSV infection progresses through 

acute, persistence and extinction stages (Fiers et al. 2024): 

• The acute stage involves rapid replication in tissue-resident macrophages of the nasal mucosa 

with peak viraemia and clinical signs within the first two weeks, followed by a decline by 3–4 

weeks post infection (Fiers et al. 2024; Linhares 2025). 

• The persistence stage can last for months, with virus detectable and transmissible long after 

clinical recovery. 

• Extinction occurs as late as 8 months post infection, but most commonly within 2 -3 months of 

infection. The extinction stage is characterised by the end of viral replication and shedding 

resulting in virus clearance (Fiers et al. 2024). 

PRRS main clinical presentations are viraemia, respiratory disease and reproductive dysfunction, 

including increased numbers of stillborn piglets, mummified foetuses, premature farrowing and 

weak‑born pigs (Linhares 2025; Richards, Pointon & Cutler 2025). Clinical symptoms vary with 

production stage, viral strain, host immunity and co‑infections (Fiers et al. 2024). Piglets and growing 

pigs predominantly develop respiratory disease, growth suppression and chronic post‑weaning 

losses, while infection of breeding females results in reproductive failure (Fiers et al. 2024; Linhares 

2025). Subclinical infection may occur in older pigs, replacement gilts and sows (Fiers et al. 2024; 

Richards, Pointon & Cutler 2025). 

There is no risk to human health associated with PRRSV (Leedom Larson 2016; Linhares 2025; 

Richards, Pointon & Cutler 2025). 

Transmission through natural casings 
PRRSV has been detected in the small intestine of experimentally infected piglets (Senthilkumar et al. 

2018; Zhao et al. 2021). The intestinal lesions in these pigs included a thinner mucosa layer, with 

disruption of cellular organisation and some necrosis (Zhao et al. 2021). 

In experimentally infected pigs, histological staining detects PRRSV during the acute stage in the 

mesenteric lymph nodes (predominantly) and in macrophages and monocytes within the mucosal 

lamina propria in the small and large intestine, with no viral antigen detected within the submucosa 

layer (Hu et al. 2013; Senthilkumar et al. 2018). 

There are no available studies assessing the presence of PRRSV in the intestinal tissues of pigs in 

either the persistence or extinction stages of disease, or in those of subclinically-infected animals. 
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4.11.2 Unrestricted risk 

Likelihood of entry 
The likelihood of PRRSV entry in Australia in casings manufactured under standard industry practices 

is extremely low: 

• Ante‑ and post‑mortem veterinary inspection removes clinically affected animals from natural 

casings' production lines. 

• Mesenteric lymph nodes and mucosa are removed during the production of natural casings 

• Salting for 30 days reduces PRRSV viral load in runners. 

• PRRSV does not remain viable in pig-derived casings in conditions equivalent to those utilised for 

the storage of casings. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

Ante‑ and post‑mortem veterinary inspection removes clinically affected animals. However, PRRSV 

infection can occur without clinical disease, therefore collection of intestines from infected animals 

cannot be excluded. However, even in countries with relatively high PRRV prevalence, less than 5% of 

slaughter-age pigs returned PCR positive tests for PRRSV suggesting that subclinical infection at the 

time of slaughter is rare (DAFF 2004; Lambert et al. 2012). 

Pulling 

PRRSV is present during the acute stage of PRRS in the mesenteric lymph nodes (Senthilkumar et al. 

2018). Removal of mesentery results in the removal of the associated mesenteric lymph nodes, 

suggesting that pulling can reduce the viral load in natural casings. 

Stripping 

PRRSV has occasionally been detected in faeces (Linhares 2025). Removal of ingesta lowers the risk 

associated with PRRSV presence in faeces. 

Scraping 

Viral antigen has occasionally been detected in macrophages and monocytes infiltrated in the 

intestinal mucosa layer (Senthilkumar et al. 2018). Scraping removes mucosa, muscolaris and serosa 

layers from the runners and therefore contributes to reduce the viral load in the runners. 

Salting 

In PRRSV-spiked 3D collagen matrix models, standard industry salting practices (30 days of 

continuous treatment with salt or phosphate supplemented salt) result in reduction of PRRSV viral 

load with temperature critically influencing the efficacy PRRSV inactivation (Jelsma et al. 2026). 30 

days at 12°C and 20°C brings the PRRSV viral load from 106–107 TCID50/ml to below the level of 

detection (101.5 TCID50/ml) with both salt and phosphate supplemented salt treatment. The 

efficiency of the treatment is increased with temperature and salt composition with 30 days of salt 

treatment resulting in 1.3-log reduction at 4°C, 5-log at 12°C and 30-log at 20°C, whereas phosphate 

supplemented salt achieves 3.75-log reduction at 4°C, 10-log at 12 °C and 37-log at 20 °C (Jelsma et 

al. 2026). 
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Grading 

Determination of the calibre of the runners does not affect the presence or viability of CSFV in the 

final product. 

Packaging & storage 

30 days storage at 10–20°C and 50–90% relative humidity, renders PRRSV spiked (105 TCID50) in pig-

derived casings not viable (Dee et al. 2018) indicating that standard industry practices of storage of 

natural casings will significantly reduce PRRSV survival. 

Likelihood of establishment or spread 
The likelihood of PRRSV establishment or spread in Australia through the import of natural casings is 

extremely low: 

• Swill feeding is prohibited in Australia. However, there is a risk of feeding uncooked sausages to 

small landholder/backyard pigs or of disposing of uncooked sausages in areas where feral pigs 

can access domestic or even commercial waste 

• Residual PRRSV viral load in natural casings after salting is significantly lower than PRRSV 

infective oral dose. 

PRRSV infection via oral exposure is less efficient than intranasal or intramuscular infection. The 

infective dose for oral exposure is around 104 and 106 TCID50 (DAFF 2004; Hermann et al. 2005; van 

der Linden et al. 2003). Under the salting worst-case scenario, titres are reduced by approximately 

one-log (Jelsma et al. 2026). Subsequent storage conditions render a viral dose of 105 TCID50 not 

viable (Dee et al. 2018). This indicates that the cumulative effect of salting and storage can result in 

natural casings carrying residual PRRSV loads below the reported oral dose required to induce 

infection. 

Consequences 
Outbreak scenario 

In Australia, only wild and domestic pigs are susceptible to PRRSV infection. A PRRSV outbreak 

resulting from the import of natural casings is most likely to begin in a low‑biosecurity pig setting 

(backyard or micro farm) where pigs access uncooked infected material or contaminated food waste 

(Animal Health Australia 2022b; DAFF 2004). 

Clinical signs of PRRSV are not pathognomonic and can be mild or inapparent, particularly in adult 

pigs. Early infection may therefore go unrecognised (Fiers et al. 2024; Richards, Pointon & Cutler 

2025). During this period, virus shedding occurs, creating opportunities for onward transmission 

through movement of pigs, shared equipment or contaminated vehicles. 

Local spread to nearby backyard herds, or to small commercial piggeries, is the most plausible early 

pattern. Spread may occur through trading of pigs, transfer of pigs for breeding or fattening, or 

indirect transmission via (DAFF 2004; Linhares 2025; van der Linden et al. 2003). 

Detection is expected once reproductive or respiratory impacts become apparent in breeding herds. 

Increased abortions, stillbirths and weak piglets are likely to prompt investigation. Diagnosis would 

trigger an emergency animal disease response with eradication pursued using quarantine, movement 

controls and depopulation. Salvage would be undertaken where feasible, supported by tracing and 

surveillance (Animal Health Australia 2022b). 
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Feral pigs are unlikely to act as early amplifiers. Close and sustained contact with domestic pigs is 

limited, and while transmission is feasible following access to piggeries, ongoing transmission in feral 

populations is unlikely. Feral involvement would more likely occur after establishment in domestic 

pigs (DAFF 2004). 

Overall, the most likely PRRSV outbreak scenario involves initial establishment in backyard pigs 

following ingestion‑related exposure, followed by local spread through pig movements and 

contaminated fomites. Escalation to a broader commercial population becomes plausible only if 

infection enters a small commercial piggery before detection. Early recognition and rapid 

implementation of movement controls are expected to support containment and eradication, 

provided spread remains geographically limited (Animal Health Australia 2022b; DAFF 2004). 

The proposed outbreak scenario would result in a local outbreak. The response strategy would be 

relevant at a national level but coordinated by the affected jurisdiction (Animal Health Australia 

2022b). There is no available treatment for PRRS. 

Impacts on humans, animals and the environment 

A PRRSV outbreak in Australia will result in negligible impact on humans, companion animals and 

native animals or the environment, as PRRSV only affects suids. However, the disease will have a 

moderate impact on pig life, health and production, and on domestic and export trade. 

Economic impacts 

The economic impact of a PRRSV outbreak in Australia would arise from a combination of localised 

production losses, movement restrictions, and limited trade disruption. Under the most plausible 

outbreak scenario, impacts would be concentrated within affected pig enterprises. 

Direct economic losses would occur at the herd level and are driven by reduced productivity. Given 

the likely early detection and implementation of control measures, spread is expected to remain 

localised. As a result, impacts on national production would be limited, although individual 

enterprises could experience substantial financial losses, particularly where infection affects 

breeding herds or high-value genetic lines. 

Trade within Australia would be affected by a PRRSV outbreak through movement restrictions on 

pigs and pig genetic material in the affected area. These restrictions would disrupt breeding activities 

and pig movements but are expected to remain localised. International trade impacts would be 

limited. Temporary suspension of live pig and semen exports may occur, but Australia exports only 

small volumes of these commodities. Pork exports are unlikely to be significantly disrupted in a local 

outbreak (Animal Health Australia 2022b). 

Disease consequences 

The highest impact rating for the proposed outbreak scenario is moderate, therefore moderate 

consequences are considered the overall rating for PRRSV. 

Unrestricted risk 
PRRSV has an extremely low likelihood of entry and an extremely low likelihood of establishment and 

spread as result of the import of natural casings. This results in a negligible combined likelihood.  

A negligible likelihood of PRRSV and moderate consequences associated with an outbreak result in a 

negligible unrestricted PRRSV risk associated with the import of natural casings. 

A negligible unrestricted risk achieves ALOP. 
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4.12 Prion protein- Bovine spongiform encephalitis 

4.12.1 Technical information 

Description and distribution 
Prion proteins (PrPs) are misfolded conformational isoforms of regular host proteins that cause 

further protein misfolding and aggregation resulting in disease. PrPSc is the pathogenic isoform of 

the neuron surface protein PrPc (Badiola 2022; Spickler 2016a). Upon contact with PrPSc, PrPc 

misfolds into PrPSc forming aggregates that deposit in the brain leading to neurodegeneration (Abdul 

et al. 2026). PrPSc is the causal agent of bovine spongiform encephalitis (BSE) in cattle (Badiola 2022; 

Spickler 2016a). PrPSc-BSE initially replicate within the ileum Peyer's patches before being 

transported to the central nervous system through the peripheral nerves (Spickler 2016a). 

Prions are resistant to heat, freezing, UV light and chemical disinfectants (Badiola 2022; Spickler 

2016a). Physical inactivation can be partially achieved by porous‑load autoclaving at 134°C for 18 

minutes at 30 lb/in², or by combining chemical treatment (e.g. sodium hydroxide) with autoclaving, 

which is more effective than either method alone, although complete inactivation is still not 

guaranteed for all sample types or high‑titre material (Spickler 2016a). 

PrPSc-BSE has been detected in Europe, primarily the UK, Canada, Japan, Israel, Brazil and US (Animal 

Health Australia 2025b). 

Epidemiology 
Natural infection of PrPSc-BSE outside cattle is rare but has been described in housecats, some exotic 

antelope and feline species in zoo environments, goats and humans (Animal Health Australia 2025b; 

Spickler 2016a). Although experimental BSE infection is successful in sheep and pigs, oral exposure 

does not result in infection in pigs (Animal Health Australia 2025b; Hedman et al. 2016). 

BSE is classified as either ‘atypical’, a naturally and sporadically occurring form, or ‘classical’, which is 

transmitted by ingestion of tissues containing prions (WOAH 2021a). There is no evidence of 

horizontal or vertical transmission, although the offspring of infected animals show an increased risk 

of infection. In general, younger animals are more susceptible to prion ingestion (Spickler 2016a). 

Spontaneous cases of atypical BSE are extremely rare, with only approximately 50 cases identified 

worldwide between 1986–2009 and generally occurring in older animals (Animal Health Australia 

2025b; WOAH 2021a). 

The incubation period is estimated to be between 2 to 8 years but could extend to decades (Badiola 

2022; Spickler 2016a; WOAH 2021a). Clinical signs can be nonspecific and quite subtle during the 

early stages. Symptoms include apprehension, hyperaesthesia and ataxia, with behavioural changes 

and hyperreactivity to stimuli suggesting BSE (Badiola 2022; Spickler 2016a; WOAH 2021a). BSE 

generally leads to the death of affected animals within months of the onset of clinical symptoms 

(Badiola 2022). 

Humans ingesting PrPSc-BSE containing tissues can develop Creutzfeldt-Jakob disease (Badiola 2022; 

Spickler 2016a). 

There have only been two cases of classical BSE detected since 2020 in the United Kingdom (WOAH 

2024a). 
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Transmission through natural casings 
PrPSc-BSE has consistently been detected only in the ileum and rarely in mesentery of experimentally 

infected cows (Hoffmann et al. 2011; Hoffmann et al. 2007; Terry et al. 2003). Within the Ileum, 

PrPSc-BSE is detectable in the Peyer’s patches from approximately 6 to 18 months after oral exposure, 

declines during mid‑incubation, and can be detected again during late incubation at around 36 to 40 

months post‑exposure (Hoffmann et al. 2011; Terry et al. 2003). Naturally infected cows show no 

evidence of PrPSc-BSE in the Peyer’s patches within the duodenum, jejunum and most of the ileum. 

Detectable amounts of PrPSc-BSE are only apparent in the Peyer’s patches of the distal ileum (Iwata 

et al. 2006). 

4.12.2 Unrestricted risk 

Likelihood of entry 
The likelihood of PrPSc-BSE entry in Australia in casings manufactured under standard industry 

practices is negligible: 

• Extensive surveillance indicates that BSE cases are rare. 

• Standard industry practices require removal of ileum, caecum and mesentery of cattle (specified 

risk material). 

• PrPSc-BSE is not detectable in intestinal tissue other than Peyer's patches of the distal ileum. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

Ante- and post-mortem veterinary inspections requirements are dependent upon the risk status of 

the country with stricter testing mandates for countries with undetermined risk status (WOAH 

2021a, 2023a). Under these conditions, BSE worldwide cases have been scarcely reported in the last 

15 year with only 11 cases of BSE (9 cases of atypical and 2 of classical BSE) reported since 2020 and 

no cases in 2025 (Abdul et al. 2026). 

Standard industry practices involve the removal of specified risk material at the time of collection. In 

cattle this involves the removal of the ileum, caecum and the mesentery, amongst other tissues, 

reducing the likelihood of prion material entering the natural casings production lines (ENSCA 2017). 

Pulling 

The removal of the mesentery in cattle is a requirement to manage the risk associated with BSE 

(ENSCA 2017). 

Stripping 

Removal of faecal material has no effect on the presence or viability of PrPSc-BSE in the intestines. 

Scraping 

Scraping cattle derived natural casings results in the complete removal of the mucosa and Peyer's 

patches in 90% of the samples (Wijnker et al. 2008). Although PrPSc-BSE has only been detected in 

the Peyer's patched in the ileum, scraping successfully removes most of the lymphoid tissue from the 

other intestinal providing reassurance that of PrPSc-BSE is absent from runners. 
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Salting 

There are no studies on the effect of salting on the presence and viability of PrPSc-BSE in natural 

casings. 

Grading 

Determination of the calibre of the runners does not affect the presence or viability of PrPSc-BSE in 

the final product. 

Packaging & storage 

Freezing, refrigeration, and typical storage conditions do not reduce the infectivity of prions (Spickler 

2016a). 

Likelihood of establishment or spread 
As the likelihood of entry is negligible, no further assessment is required. 

Consequences 
As the likelihood of entry is negligible, no further assessment is required. 

Unrestricted risk 
As the likelihood of entry is negligible, the unrestricted BSE risk associated with the import of natural 

casings achieves ALOP. 

4.13 Prion protein-Scrapie 

4.13.1 Technical information 

Description and distribution 
PrPSc-scrapie is the pathogenic isoform of the neuron surface protein PrPc in sheep and goats (Balch 

2022; Spickler 2016b). PrPc misfolds into PrPSc after contact with the prion protein forming protein 

aggregates that deposit in the brain and lead to neurodegeneration (Balch 2022). PrPSc-scrapie is 

absorbed through the ileac Peyer's patches where it replicates in macrophages and follicular 

dendritic cells (Acín et al. 2021). 

As for PrPSc-BSE (Section 4.12), PrPSc-scrapie is resistant to most disinfectants, heat, UV and ionizing 

radiation (Spickler 2016b). Physical inactivation through porous autoclaving (134 °C for 18 minutes at 

30 lb/in2) or combination of chemical treatment and autoclaving can be achieved but consistent 

complete inactivation is not guaranteed and depends on sample type and titre levels (Spickler 

2016b). 

PrPSc-scrapie has a global distribution. Only Australia and New Zealand are considered free of 

disease, (Balch 2022; Cook et al. 2016; Kittelberger et al. 2010; Spickler 2016b). 

Epidemiology 
PrPSc-scrapie is the aetiological agent of classical and atypical scrapie in sheep and goat with atypical 

scrapie also occurring in mouflon (Acín et al. 2021). Experimental infection has been achieved in 

other species, primarily through intracerebral inoculation. Cattle, pig and different species of monkey 

are not susceptible to oral inoculation (Spickler 2016b). 

Classic scrapie is transmitted primarily through ingestion of contaminated material in neonates 

around the time of birth (Spickler 2016b). Most infections take place due to exposure to placenta and 
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placental fluids containing PrPSc-scrapie, although infection through ingestion of milk and colostrum 

has also been reported (Acín et al. 2021; Balch 2022). PrPSc-scrapie is shed in faeces, urine and saliva 

of infected animals contributing to environmental transmission (Balch 2022). 

Similar to atypical BSE (Section 4.12) atypical scrapie is considered a non-contagious spontaneous 

form of prion disease affecting older animals (Acín et al. 2021; Balch 2022; Spickler 2016b). 

Although WOAH does not specify an incubation period for scrapie, classical scrapie is assumed to 

have an incubation period of 2 to 7 years (Balch 2022; Spickler 2016b; WOAH 2011). Infection begins 

with replication in lymphoid tissues and progresses to neuroinvasion in the later stages (Balch 2022; 

Spickler 2016b). Clinical signs are mostly behavioural, with some animals also showing signs of ataxia 

and hypersensitivity to stimuli. There are no gross lesions associated with classical scrapie (Spickler 

2016b). Histological lesions are more evident in the central nervous system and mostly shown as 

spongiform degeneration in the brainstem (Acín et al. 2021; Spickler 2016b). 

When present, the clinical signs of atypical scrapie include incoordination and ataxia (Spickler 2016b). 

Animals with atypical scrapie spongiform degeneration in the cerebellum and cerebral cortex, as 

opposed to the brainstem, may present as classical scrapie (Acín et al. 2021). 

PrPSc-scrapie is not known to affect humans (Acín et al. 2021; Balch 2022; Spickler 2016b). 

Transmission through natural casings 
Animals affected by classical scrapie show evidence of prion protein in all intestinal sections 

examined (van Keulen et al. 1999). Distribution of PrPSc-scrapie within the mesenteric lymph nodes, 

the Peyer's patches and the enteric nervous system show accumulation and dissemination over time 

in the face of continuous exposure, with younger animals showing less affected tissues than older 

ones (Van Keulen, Vromans & Van Zijderveld 2002). Within the intestine, the Peyer's patches of the 

ileum show the highest levels of infectivity 

4.13.2 Unrestricted risk 

Likelihood of entry 
The likelihood of PrPSc-scrapie entry in Australia in casings manufactured under standard industry 

practices is low: 

• Scrapie prevalence in affected countries is low. 

• Ileum is removed at the time of collection. 

• Scraping removes lymphoid tissue and most of the enteric nervous system from the runners. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

Ante- and post-mortem veterinary examination remove animals with clinical signs of disease. At the 

time of slaughter, infected ovines used to produce natural casings would likely not show signs of 

disease while already accumulated of PrPSc-scrapie within the intestinal tissue (Balch 2022; Van 

Keulen, Vromans & Van Zijderveld 2002). However, countries affected by scrapie show generally low 

prevalence of the disease. In fact, in Europe the reported prevalence in sheep slaughter in abattoirs 

is 0.32% (Fediaevsky et al. 2008). 
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Trade of intestines collected from goat and sheep from countries or zones not considered free from 

scrapie requires veterinary certification attesting to specific conditions including animals not showing 

clinical signs of scrapie at the day of slaughter (Article 14.8.12 WOAH (2011)). 

As the biggest accumulation of prions happens within the ileum, regulatory and industry standards 

dictate the removal of this section as specified risk material (ENSCA 2017). 

Pulling 

Pulling removes the mesentery and the associated mesenteric lymph nodes reducing the presence of 

PrPSc-scrapie within the runners (Koolmees et al. 2004). 

Stripping 

Removal of ingesta eliminates the PrPSc-scrapie associated with faecal contamination, but it does not 

influence the presence or viability of PrPSc-scrapie in the intestinal tissue. 

Scraping 

Scraping sheep and goat-derived runners aims to remove all layers but the submucosa from the 

runners (ENSCA 2017). Assessment of manual and mechanical scraping of ovine cases showed that 

Peyer's patches are absent from cleaned runners and that, from the enteric nervous system, the 

submucosal Meissner's plexus remains (Koolmees et al. 2004). This suggests that by removing these 

areas with PrPSc-scrapie accumulation, scraping reduces the presence of protein prions in runners. 

Salting 

There are no studies on the effect of salting on the presence and viability of PrPSc-scrapie in natural 

casings. 

Grading 

Determination of the calibre of the runners does not affect the presence or viability of PrPSc-scrapie 

in the final product. 

Packaging & storage 

Freezing, refrigeration, and typical storage conditions do not reduce the infectivity of prions (Spickler 

2016b). 

Likelihood of establishment or spread 
The likelihood of PrPSc-scrapie to establish and spread in Australia is negligible. 

The only species susceptible to PrPSc-scrapie that are present in Australia are strict herbivores (sheep 

and goats) and therefore there is no plausible exposure pathway. 

Consequences 
As the likelihood of PrPSc-scrapie to establish and spread in Australia is negligible, no further 

assessment is required. 

Unrestricted risk 
As the likelihood of PrPSc-scrapie to establish and spread in Australia is negligible, the unrestricted 

risk for PrPSc-scrapie associated with natural casings achieves ALOP. 
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4.14 Seneca virus A 

4.14.1 Technical information 

Description and distribution 
Senecavirus A (SVA), also known as Seneca Valley virus, is a non-enveloped single- stranded (positive 

sense) RNA virus of the genus Senecavirus family Picornaviridae (Vannucci 2022). SVA replication 

takes place in the epidermis, in tonsillar dendritic cells and in macrophages within lymph nodes 

mediating cell apoptosis and autophagy (Houston, Temeeyasen & Piñeyro 2020). 

SVA is very sensitive to temperature showing a half-life of 1.3 days at 4°C, 0.5 days at 15°C and quick 

inactivation at 30°C. However, presence of a protein matrix increases virus stability with SVA in 

soybean meal showing a half-life of 9.8 days at 4°C, 3 days at 15°C and 1 day at 30°C (Caserta et al. 

2022). 

SVA infection has been confirmed in Noth America, Mexico, Colombia and China. However, due to 

the similarities of the clinical manifestation with other vesicular diseases in pigs and the relatively 

new characterisation of the virus, historical presence in other countries cannot be discarded 

(Vannucci 2022). 

Epidemiology 
SVA is the aetiological agent of Seneca Valley virus vesicular disease (SVA-VD) and epidemic transient 

neonatal losses (ETNL) in pigs (Houston, Temeeyasen & Piñeyro 2020). However, SVA infection does 

not always correlate with clinical manifestation, suggesting that other factors are necessary for 

disease development. The likelihood that SVA infection will develop into disease varies markedly 

between herds and farm types and is influenced by factors such as herd size, workforce numbers, 

biosecurity gaps and commingling (Houston, Temeeyasen & Piñeyro 2020; Maggioli et al. 2019). 

The transmission of SVA is thought to take place by direct contact with infected animals and their 

bodily fluids, including through fomites (Vannucci 2022). SVA transmission can also occur vertically 

from carrier sows to their piglets (Houston, Temeeyasen & Piñeyro 2020). SVA RNA can be detected 

in houseflies and in the intestines and faeces of mice collected from affected farms. Viral particles 

isolated from mice samples suggest that mice may play a role in the maintenance of SVA within a 

herd (Joshi et al. 2016b). 

• Seneca Valley virus vesicular disease (SVA-VD) 

Animals with clinical symptoms of SVA-VD present vesicular lesions on the snout, coronary bands and 

interdigital spaces; similar to the lesions presented by pigs with foot-and-mouth disease, vesicular 

stomatitis, vesicular exanthema of swine, and swine vesicular disease (Houston, Temeeyasen & 

Piñeyro 2020; Vannucci 2022). Histological changes, including epidermal damage and inflammatory 

infiltration, are largely confined to skin and lymphoid tissues while microscopic lesions are 

inconsistently detected in other organs (Houston, Temeeyasen & Piñeyro 2020). 

Experimentally infected pigs develop vesicular lesions within 3–5 days post exposure and resolve by 

day 8–10 post infection (Joshi et al. 2016a). 

Tonsils show SVA RNA long after resolution of clinical disease (Joshi et al. 2016a; Tousignant et al. 

2017). Re-emergence of the disease can occur in response to stressors (Maggioli et al. 2019). 
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As subclinical animals and those with persistent infection show transient viremia, they may play a 

role in the maintenance of SVA infection within a herd (Houston, Temeeyasen & Piñeyro 2020). 

• Epidemic transient neonatal losses (ETNL) 

ETNL affects piglets between 1 to 4 days of age which show signs of weakness, diarrhea, salivation, 

skin rash, and neurological disease. Many piglets may also die suddenly without specific symptoms. 

Mortality can be as high as 80% (Braga et al. 2026). 

ETNL is considered a multifactorial disease, with a high proportion of cases showing co-infection with 

other viruses and bacteria (Braga et al. 2026). 

There are no reports of SVA causing human infection (Vannucci 2022). 

Transmission through natural casings 
In animals presenting with enteric symptoms, SVA RNA is present in mesenteric lymph nodes and the 

mucosal epithelium of small and large intestines. Maximum levels are equivalent to less than 

103 copies/ml (Braga et al. 2026; Joshi et al. 2016a; Leme et al. 2016). Low SVA genome copy number 

(~101 copies/ml) can be found in the intestines and mesentery of infected animals at day 38 post 

infection (after the clearing of clinical signs). However, despite genomic material detection, no viral 

particles can be isolated from those tissues after day 5 post infection (Joshi et al. 2016a). 

Under experimental conditions, attempts to induce SVA infection intranasally with inoculums 

containing less than 104 copies/ml failed – even in neonatal pigs (Buckley & Lager 2022). As 

intranasal infection is significantly more efficient that oral transmission, intestinal tissue, even at 

peak viremia, may have limited infectivity. 

4.14.2 Unrestricted risk 

Likelihood of entry 
The likelihood of SVA entry in Australia in casings manufactured under standard industry practices is 

negligible: 

• Ante- and post-mortem veterinary examinations remove animals with clinical signs of disease 

from the natural casings' manufacturing pathway. 

• SVA is only present in Intestines during clinical outbreak and with low viral levels. 

• SVA is detected in the mesentery and the mucosa layers but nor in other intestinal layers. 

• Salting reduces SVA viral titres of other closely related viruses from the family Picornaviridae. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

Ante- and post-mortem examination prevents animals with clinical signs of disease to enter the 

production of natural casings pathway. As intestine are only known to be infective while animals 

show clinical symptoms (Joshi et al. 2016a), veterinary examination will greatly reduce the likelihood 

of SVA in natural casings. 
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Pulling 

Removal of mesentery during pulling reduces SVA viral load in the intestines by removing the 

associated mesenteric lymph nodes where SVA accumulates (Braga et al. 2026; Joshi et al. 2016a; 

Leme et al. 2016). 

Stripping 

SVA is present in faeces (Houston, Temeeyasen & Piñeyro 2020; Vannucci 2022). Removal of the 

ingesta, eliminates the risk of faeces contamination but it does not influence the presence or viability 

of SVA in the intestinal tissue. 

Scraping 

Scraping removes mucosa, muscularis and serosa layers from pig-derived runners (ENSCA 2017). As 

SVA has only been detected within the mucosal lamina propria (Braga et al. 2026; Joshi et al. 2016a; 

Leme et al. 2016), the likelihood of SVA remaining in the processed runners after scraping is expected 

to be substantially reduced. 

Salting 

There are no studies assessing the effect of salting in the viability of SVA. However, 2 other members 

of the family Picornaviridae, FDMV and swine vesicular disease virus (SVDV) have been used in salting 

studies (Wieringa-Jelsma et al. 2011). 

In 3D collagen matrix models 105 TCID50/mL of FMDV is reduced below 101.8 TCID50/mL after 21 

days at 4°C, 7 days at 12°C, 3 days at 20°C, and 2 days at 25°C. In this system, salting for 30 days 

results in SVDV viral reduction of 1–4-log at 4°C, 4-log and 12°C and 6-log at 20°C (Wieringa-Jelsma et 

al. 2011). As salting reduces the viral load of both FMDV and SVDV, it is expected that it would also 

reduce SVA titres. Considering that the highest SVA titre detected in whole intestines is less 100.5 

TCID50/mL (Buckley & Lager 2022; Joshi et al. 2016a), salting for 30 days should inactivate SVA 

present in the runners. 

Grading 

Determination of the calibre of the runners does not affect the presence or viability of SVA in the 

final product. 

Packaging & storage 

Standard packaging and storage conditions used in the casing industry (cool, temperature‑controlled, 

and with stable low water activity following salting) allow SVA to remain viable if present (Dee et al. 

2018). 

Likelihood of establishment or spread 
As the likelihood of SVA entry in Australia through the import of natural casings is considered 

negligible, no further assessment is required. 

Consequences 
As the likelihood of SVA entry in Australia through the import of natural casings is considered 

negligible, no further assessment is required. 

Unrestricted risk 
As the likelihood of SVA entry in Australia through the import of natural casings is considered 

negligible, the unrestricted risk is considered to achieve ALOP. 
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4.15 Swine enteric coronaviruses 

4.15.1 Technical information 

Description and distribution 
Swine enteric coronaviruses (SeCoV) include 4 viruses that cause enteric disease in pigs (Ibrahim et 

al. 2026). Two of these viruses are causal agents of notifiable diseases within Australia: 

• transmissible gastroenteritis virus (TGEV) 

• porcine epidemic diarrhea virus (PEDV). 

TGEV and PEDV are enveloped single-stranded (positive sense) RNA virus of the genus 

Alphacoronavirus, family Coronaviridae (Ibrahim et al. 2026). These viruses show strong tropism for 

the differentiated enterocytes in the epithelia of the jejunum and ileum (Ibrahim et al. 2026; Li, Ge & 

Li 2007). Despite belonging to the same genus, there is no cross-protection between antibodies 

generated against TGEV and PEDV (Burrough 2021). 

The viral lipid envelope renders SeCoVs relatively sensitive to environmental conditions, with slight 

differences depending on the virus (Animal Health Australia 2016, 2022a). TGEV and PEDV are both 

susceptible to common disinfectants although show a variance in inactivation based on temperature 

and pH (Animal Health Australia 2016, 2022a). At 37°C TGEV remains stable at slightly acidic pH of 

not higher than 6.5 whereas at 4°C, it remains stable at pH 5–8 (Animal Health Australia 2016; Pocock 

& Garwes 1975). PEDV is stable at neutral pH at 37°C and at pH 5–9 at 4 °C (Animal Health Australia 

2022a). 

TGEV and PEDV have caused outbreaks in Europe, America and Asia (Ibrahim et al. 2026; Liu & Wang 

2021). There are no reports of enteric coronavirus diseases within Australia (Animal Health Australia 

2016, 2022a). 

Epidemiology 
TGEV causes transmissible gastroenteritis (TGE) while PEDV causes porcine epidemic diarrhea (PED) 

in both domestic and wild pigs (Sus scrofa domesticus and Sus scrofa) (Ibrahim et al. 2026). 

Experimental infection with PEDV has been successful in other species, although there have been no 

reports of naturally occurring PED outside pigs. By contrast, TGEV can infect both wild and domestic 

carnivores – noting that neither develop clinical symptoms (Ibrahim et al. 2026). 

TGEV and PEDV are commonly transmitted via the faecal-oral route or through contact with 

contaminated equipment, feed, personnel and other fomites, and through aerosols. PEDV may also 

be transmitted through semen and milk (Ibrahim et al. 2026). The incubation period of TGEV and 

PEDV is between 1 to 4 days (Animal Health Australia 2016, 2022a). WOAH considers the incubation 

period of TGEV to be 40 days and of PEDV 1 to 4 days (WOAH 1992, 2014). 

TGE is characterised by vomiting and severe diarrhea resulting in a high mortality (close to 100%) in 

pigs less than 2 weeks old (Liu & Wang 2021). TGE affects primarily young piglets, although pigs of all 

ages are susceptible to infection. Pigs older than 5 weeks generally show milder symptoms and a 

lower mortality rate (Animal Health Australia 2016). 
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The occurrence of TGE has decreased in recent years, following the emergence of porcine respiratory 

coronavirus (PRCV) and as a result of PRCV-mediated partial protection against TGE (Ibrahim et al. 

2026). 

PED has similar symptoms to TGE, with a slightly lower mortality rate in young piglets (95%) and a 

lower rate of disease transmission (Liu & Wang 2021). Neonatal pigs have a higher susceptibility to 

PEDV than older pigs (Animal Health Australia 2022a). 

Gross lesions of TGE and PED include thinning of the intestinal mucosa and the presence of watery 

contents in segments of the small intestine (Animal Health Australia 2016, 2022a; Burrough 2021). 

TGEV and PEDV do not infect humans (Animal Health Australia 2016, 2022a). 

Transmission through natural casings 
Experimentally infected pigs show a high viral load within the intestine, with levels around 107 to 

108 PFU/ml for TGEV and 106 TCID50 for PEDV (López-Figueroa et al. 2024; Sánchez et al. 1999; Zhang 

et al. 2017). Histological analyses show absence of TGEV and PEDV in the submucosa and muscularis 

layers with all positive staining restricted to the epithelial cells of the intestinal mucosa (López-

Figueroa et al. 2024; Zhang et al. 2017). Cells of the intestinal mucosa express high levels of the 

porcine aminopeptidase N receptor, which is required for TGEV and PEDV infection (Li, Ge & Li 2007). 

Viral RNA or antigen has also been detected in mesenteric lymph nodes during acute infection (Zhang 

et al. 2017). 

RNA detection in experimental studies demonstrates that TGEV and PEDV RNA may persist in 

intestinal tissue, and in the absence of clinical symptoms, for up to 30 days post infection (Krishna et 

al. 2020; Underdahl, Mebus & Torres-Medina 1975). 

4.15.2 Unrestricted risk 

Likelihood of entry 
The likelihood of SeCoVs entry in Australia in casings manufactured under standard industry practices 

is very low: 

• Ante- and post-mortem veterinary examinations remove animals with clinical signs of disease 

from the natural casings' manufacturing pathway. 

• The mesentery and the mucosal layer are removed during natural casings production. SeCoV has 

not been detected in intestines outside those areas. 

• SeCoV viral inactivation through salting depends on the salt composition and the temperature of 

the treatment. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

As gross lesions associated with TGEV and PEDV infection deem the intestines not viable for natural 

casing production, veterinary examinations reduce the risk of SeCoV in natural casings. However, 

viral RNA has been detected in the intestines in animals with no clinical signs of disease (Krishna et al. 

2020; Underdahl, Mebus & Torres-Medina 1975). 
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Pulling 

PEDV has been detected in the mesenteric lymph nodes (Zhang et al. 2017). Pulling removes the 

mesenteric lymph nodes from the runners reducing the risk of SeCoV presence in the runners. 

Stripping 

PEDV and TEGV are commonly detected in faecal material even after clinical signs have been 

resolved (Lazov et al. 2022). Stripping of ingesta eliminates the risk of faecal contamination but has 

no influence on the presence or viability of SeCoVs in the intestinal tissues. 

Scraping 

Within the intestinal layers, SeCoVs are localised in the epithelial cells of the mucosa layer which is 

removed during scraping (López-Figueroa et al. 2024; Zhang et al. 2017). As there are no reports of 

SeCoV outside the mucosa, the likelihood of the viruses remaining in the processed runners after 

scraping is expected to be substantially reduced. 

Salting 

The effect of salting on the viability of TGEV and PEDV has been assessed using 3D collagen matrix 

models spiked with viruses. The efficiency of the treatment is dependent on the virus, the 

temperature and salt composition (Jelsma et al. 2026). 

Salting (NaCl) for 30 days at 20°C results in 1.5 to 3-log reduction in PEDV and TGDV viral titres 

respective. Salting at lower temperatures results in less viral load reduction with incubation at 4°C 

not showing any effect on SeCoV viral titres (Jelsma et al. 2026). 

Preservation with phosphate-supplemented salt for 30 days at 20°C results in a viral load reduction 

of 20-log for PEDV and 11-log for TGEV while at 12°C of 15-log and 3-log respectively. At 4°C, 

treatment with phosphate supplemented salt is achieves a viral load reduction for PEDV whilst not 

affecting the viral titres of TGEV (Jelsma et al. 2026). 

Grading 

Determination of the calibre of the runners does not affect the presence or viability of SeCoVs in the 

final product. 

Packaging & storage 

SeCoVs are relatively stable at low temperatures at pH 5–9 (Animal Health Australia 2022a; Pocock & 

Garwes 1975). Natural casings have a pH of ~7 if kept in salt (NaCl) and around 9–10 if kept in 

phosphate-supplemented salt (Wijnker, Tjeerdsma-van Bokhoven & Veldhuizen 2009). Modelling of 

transboundary shipping conditions results in viable virus recover from PEDV contaminated soybean 

feed at pH 6.5–7 (Dee et al. 2016). 

This suggests that standard packaging and storage conditions used in the casing industry (cool, 

temperature‑controlled, and with stable low water activity following salting) allow SeCoVs to remain 

viable if present. 
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Likelihood of establishment or spread 
The likelihood of SeCoVs establishment and spread in Australia through the import of pig-derived 

natural casings is high: 

• Swill feeding is prohibited in Australia. However, there is a risk of feeding uncooked sausages to 

small landholder/backyard pigs or of disposing of uncooked sausages in areas where feral pigs 

can access domestic or even commercial waste. 

• Verly low doses of SeCoV can establish infection. 

PEDV infectivity is influenced by the age of the pigs, with younger pigs more susceptible with a 

minimum infectious dose of 0.056 TCID50 (69 copies/ml) in 5-day-old pigs and 56 TCID50 (23 PFU/ml, 

4.03 x 105 copies/ml) for 3-week-old pig (Thomas et al. 2015). Although no specific minimum 

infective dose for TGEV is described in the available literature, it is assumed that low viral doses are 

required to achieve infection. 

Consequences 
Outbreak scenario 

The import of pig-derived natural casings poses a risk for spreading TGEV and PEDV by swill feeding 

or through access to waste in a lower biosecurity context (Animal Health Australia 2016, 2022a; DAFF 

2004). Exposure is most likely through (illegal) swill feeding and through feral pig access to 

contaminated waste in regional areas. 

Early recognition is likely to be delayed in backyard settings as clinical signs can be mild in older pigs 

and disease may go unnoticed in the absence of newborns (Liu & Wang 2021). Disease may also be 

confused with endemic enteric conditions (Animal Health Australia 2016, 2022a). Outbreaks in 

backyard herds may resolve within weeks if no naïve pigs are introduced, reducing the likelihood of 

veterinary investigation. Outbreak detection is more likely once piglets get infected as they show 

more evident clinical signs of disease and very high mortality (Liu & Wang 2021). 

During the period before detection, short-range spread is the most plausible pattern. Spread can 

occur through movements of recently infected pigs and contaminated fomites (Ibrahim et al. 2026). 

Local spread is expected to result in a cluster of infected backyard holdings and nearby small 

commercial premises with spread beyond this cluster if infection enters a premise with higher animal 

numbers and higher movement frequency (Galvis et al. 2022). 

In 2013, PEDV was introduced into the United States through an unknown pathway most likely 

associated with the import of contaminated feed ingredients, including spray-dried porcine plasma 

transported in flexible intermediate bulk containers (Pasick et al. 2014; Scott et al. 2016). This 

outbreak rapidly spread within the United States and into Canada. Differences in domestic 

production practices in Australia, particularly the absence of feeding imported porcine blood 

products to nursery pigs (APL 2017), are expected to reduce the likelihood of similarly rapid 

dissemination in Australian. Importantly, this scenario differs from the import of natural casings, 

where exposure would occur indirectly through swill feeding or access to contaminated waste, rather 

than through incorporation into commercial feed pathways. 

The involvement of feral pigs is not expected to drive early amplification, as sustained transmission 

requires close and frequent contact (DAFF 2004). Transmission from feral to domestic pigs, and vice 

versa, is unlikely due to the scarcity of adequate contact between them. 
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Both transmissible gastroenteritis and porcine epidemic diarrhea are notifiable animal diseases in 

Australia and identification of cases will trigger control and eradication measures (Animal Health 

Australia 2016, 2022a). 

The response strategy would be significant at a national level although coordinated by the affected 

jurisdiction/s (Animal Health Australia 2016, 2022a). Movement restrictions are expected following 

the detection of either disease, and this would disrupt the sale of breeding stock and the movement 

of pigs within and between farms. 

Impacts on humans, animals and the environment 

An outbreak of PED or TGE in Australia will result in negligible impact on human, companion animals 

and native animal life or health and the environment as these viruses only affects suids. However, it 

will have a moderate impact on the health and production of pigs. 

Economic impacts 

The economic impacts of TGEV and PEDV outbreaks in Australia would arise from a combination of 

localised production losses and movement restrictions, with limited broader market disruption. 

Under the proposed outbreak scenario, impacts would likely be concentrated within backyard and 

small commercial pig enterprises, with the potential for limited spread into larger operations 

depending on movement patterns prior to detection. 

Domestic pork supply may be temporarily affected in localised outbreaks due to high piglet mortality 

and reduced weaner output. However, changes in consumer confidence are not expected, as neither 

disease poses a risk to food safety. Impacts on international trade would be limited. TGEV is present 

in many pig-producing countries, and international standards do not require restrictions on pork 

trade. In addition, PED is not a WOAH-listed disease (WOAH 1992). Temporary suspension of live pig 

and semen exports may occur following detection, although Australia exports only small amounts of 

these commodities. 

Disease consequences 

The highest impact rating for the proposed outbreak scenario is moderate, therefore moderate 

consequences are considered the overall rating for SeCoVs. 

Unrestricted risk 
A very low likelihood of entry combined with a high likelihood of establishment and spread result in a 

combine likelihood of SeCoVs of very low. Very low likelihood and moderate consequences result in a 

very low unrestricted risk of SeCoV associated with the import of pig-derived natural casings.  

A very low unrestricted risk achieves ALOP. 
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4.16 Varicellovirus suidalpha1 

4.16.1 Technical information 

Description and distribution 
Varicellovirus suidalpha1, also known as Suid herpesvirus 1 (SuHV-1) or Pseudorabies virus (PrV), is 

an enveloped linear double-stranded DNA virus belonging to the genus Varicellovirus in the family 

Orthoherpesviridae (Spickler 2024a; Zheng et al. 2022). PrV replicates in many tissues, including the 

epithelial cells of the respiratory tract and the uterus, and the ganglia of the peripheral and central 

nervous systems (Zheng et al. 2022). 

PrV is stable at pH 5–9, survives for long periods in cold and/or humid conditions and can stand 

freeze-thaw cycles. Storage at 4°C for 10 days reduces the viral titre by 2-log and by 3-log when kept 

at room temperature. After 10-days incubation, only maintaining the virus at room temperature 

achieves additional viral titre reduction (Gong et al. 2020). However, it is susceptible to desiccation 

and UV-C light (Animal Health Australia 2020a; Spickler 2024a). 

PrV is present in Europe, North and South America and Asia (Molitor 2026; Spickler 2024a). PrV has 

been eradicated from domestic pigs from several countries including Australia and New Zealand 

(Animal Health Australia 2020a). 

Epidemiology 
PrV is the aetiological agent of pseudorabies also known as Aujeszky’s disease (Spickler 2024a; Zheng 

et al. 2022). 

PrV affects primarily domestic and wild pigs (Sus scrofa domesticus and Sus scrofa), although natural 

and experimental infection in other mammals (incidental hosts) have also been reported. The latter 

includes cattle, sheep and goats, as well as many species of carnivore (Sehl & Teifke 2020; Spickler 

2024a). Hunting dogs show increased risk of PrV infection and show high mortality (close to 100%) 

(Sehl & Teifke 2020). 

Most PrV transmission occurs over short distances through the inhalation of viral particles (Spickler 

2024a). PrV is found in many secretions and excretions, including saliva, milk, urine and semen. This 

suggests that ingestion, vertical and venereal transmission are also possible (Animal Health Australia 

2020a; Spickler 2024a). 
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Incubation period in pigs is thought to be 2 to 6 days and around 9 to 10 days in incidental hosts. 

Clinical signs on pigs are dependent on the age (Sehl & Teifke 2020; Spickler 2024a): 

• In young animals (1–2 weeks of age), PrV manifest predominantly with neurological symptoms 

such as tremors and seizures; as well as fever, vomiting diarrhea and constipation. Affected 

animals generally die within 36 hours. 

• Weaned pigs show respiratory illness with nasal discharge, sneezing and coughing and recover 

within 2 weeks. 

• Adult pigs show mild respiratory symptoms (if any), although infection of pregnant sows can 

lead to abortion, stillbirth and weak piglets. 

Gross lesions are more prominent in younger animals and are generally nonspecific (Spickler 2024a). 

Histopathology is characterised by systemic multifocal necrosis, most likely in liver and spleen (Sehl & 

Teifke 2020; Spickler 2024a). 

Infected pigs can shed the virus for 2–4 weeks following infection. However, a large number of 

infected pigs become carriers with latent virus in the ganglia of the peripheral nervous system. These 

animals show intermittent virus excretion associated with stress (Animal Health Australia 2020a). 

During latency, PrV is generally restricted to the peripheral and central nervous systems (Müller et al. 

2001; Zheng et al. 2022). 

In areas where PrV remains endemic within wild suids, hunting dogs are at high risk of infection due 

to increased exposure to infected boars (Ferrara et al. 2024; Kaneko et al. 2021; Papageorgiou et al. 

2025). PrV infection in dogs results in acute neurological disease almost always fatal within a short 

period. Infected dogs do not amplify PrV infection as they are unable to transmit the virus (Monroe 

1989). 

PrV is not considered to have zoonotic potential (Animal Health Australia 2020a). However, there 

have been reports of human PrV infection associated with direct contact with infected pigs (Sehl & 

Teifke 2020; Spickler 2024a). These rare cases of human infection, primarily causing encephalitis or 

endophthalmitis, have been reported since 2011, mostly linked to novel variant strains in China 

(Spickler 2024a). Most of these cases were diagnosed using next generation sequencing with results 

covering less than 5% of the PrV genome which suggests that the positive PrV identification can be 

the result of environmental contamination (Spickler 2024a). 

Transmission through natural casings 
There is very limited evidence of PrV in the intestines of naturally infected pigs. In a study of 4 

naturally infected animals, only one showed evidence of PrV presence in the intestinal tissue (Ezura 

et al. 1995). However, PrV can be detected in several sections of the small intestines of 

experimentally infected pigs, and particularly in neonate pigs (Xu et al. 2024; Zhang et al. 2024). 

Although not reported in older pigs, infected neonates can also have viral genomic material in the 

mesenteric lymph nodes (Xu et al. 2024). 

Experimental inoculation with PrV into closed intestinal loops results in localisation of PrV depending 

on the infection stage (Narita et al. 1998). In early stages, PrV localises in the subepithelial 

macrophages within the mucosal lamina propria, and the Peyer's patches, before moving to the 

myenteric plexuses in the muscolaris layer (Narita et al. 1998). After the clinical signs are cleared in 
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experimentally infected pigs, PrV enters latency and is then not detected in the intestines (Müller et 

al. 2001). 

The only estimate of viral load in the intestine of subclinical infected pigs comes from vaccination 

studies. At peak viremia, vaccinated pigs without clinical signs of disease show ~100 copies/50mg in 

the duodenum and ~10 copies/50mg in jejunum and ileum (Zhang et al. 2024). 

4.16.2 Unrestricted risk 

Likelihood of entry 
The likelihood of PrV entry in Australia in casings manufactured under standard industry practices is 

negligible: 

• Animals with clinical signs of disease are removed from the manufacturing process during ante- 

and post-mortem veterinary inspections 

• PrV is not present in intestine of carrier animals, and in very low copy number during subclinical 

infection 

• The mesentery, and the mucosa and muscularis layers, are removed during natural casings 

production 

• Curing by salting for 30 continuous days reduces PrV viral load. 

This likelihood rating was derived by independently assessing each step in the standard industry 

practice for the production of natural casings and considering their cumulative effect: 

Collection 

Ante‑ and post‑mortem veterinary inspection removes clinically affected animals. However, pigs of 

slaughter-age might not show signs of disease despite PrV infection. 

Subclinical infected pigs show very small number of PrV copies in the intestines while PrV cannot be 

detected in latent animals (Müller et al. 2001; Zhang et al. 2024). 

Pulling 

Removal of the mesentery eliminates the mesenteric lymph nodes reducing the presence of PrV in 

the runners. 

Stripping 

Although PrV is mostly shed in oronasal secretions, it could also be found in faecal material. Flushing 

the ingesta removes the risk of PrV contamination but it does not influence the presence or survival 

of PrV within the intestinal tissues. 

Scraping 

Within the intestines, PrV is localised in the lamina propria and Peyer's patches of the mucosal layer, 

and the myenteric plexus of the muscolaris layer (Narita et al. 1998). Scraping removes the mucosa, 

muscularis and serosa layers of pig-derived runners (ENSCA 2017) reducing the viral load in the 

runners. 

Salting 

Due to the low prevalence and concentration of PrV within the intestines, studies to determine the 

effect of salting in viral viability have been undertaken using spiking and 3D collagen matrix models 
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(Jelsma et al. 2026). Salt treatment is effective in reducing the viral load from 105 PFU-eq/ml to 

below the limit of detection 101.6 PFU-eq/ml at all temperatures tested. There was a one-log 

reduction in 11 days at 4°C, 5.3 days at 12°C and 0.6 days at 20°C. Phosphate salt treatment has less 

viral inactivation capabilities that salt treatment, only reaching the limit of detection when treatment 

takes place at 20°C (Jelsma et al. 2026). 

Grading 

Determination of the calibre of the runners does not affect the presence or viability of PrV in the final 

product. 

Packaging & storage 

PrV remains infective in spiked in pig-derived natural casings kept under simulated storage 

conditions of 30 days, 10–20°C, 50–90% relative humidity (Stoian et al. 2020). This indicates that 

standard industry practices of storage of natural casings do not influence the survival of PrV. 

Likelihood of establishment or spread 
As likelihood of entry is deemed negligible, no further assessment is required. 

Consequences 
As likelihood of entry is deemed negligible, no further assessment is required. 

Unrestricted risk 
As likelihood of entry is deemed negligible, the unrestricted PrV risk associated with the import of 

natural casings achieves ALOP.



Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 80 

OFFICIAL 

OFFICIAL 

Appendix A: Disease impact rating table 
Table A1 Assessing the impact of diseases and pests of terrestrial animals at a national level 

Rating Human life or health and 
social amenity 

Animal life or health: 
Livestock 

(incl. competition horses) life, 
health and production, and 
impacts on domestic and 
export trade 

Animal life or health: 
Companion animals 

(incl. pleasure horses) life or 
health  

Animal life or health: Native 
animals 

 

Environment 

Incl. biodiversity and 
ecosystem integrity 

Negligible Unlikely to be any discernible 
impact on human life or 
health, or social amenity. 

No discernible impact on 
livestock health or production 

No discernible impact on 
companion animals. 

No discernible impact on 
native animals. 

No additional discernible 
impact on biodiversity or 
ecosystem integrity. 

Very Low Possibility of mild to moderate 
human illness, but little or no 
impact on social amenity. 
Treatment or prevention are 
available in Australia but are 
not generally warranted.  

Cases are limited to individual 
farms or facilities, or to 
sporadic cases of more 
generalised disease. Response 
strategy entirely jurisdictional. 
No impact on domestic 
industry at a national level, and 
no impact on export markets. 

Treatment or prevention are 
available in Australia. 

Mild disease in companion 
animals, with no impact of 
control and/or eradication on 
companion animals. 

Treatment or prevention are 
available in Australia but not 
generally warranted. 

Mild impact on local 
populations of native species. 

Mild and reversible impacts on 
local populations or 
ecosystems.  

Low Mild to moderate human 
illness is likely, but fatality is 
not expected. Discernible 
impact on social amenity in 
affected areas. Treatment or 
prevention are available in 
Australia, are likely to be 
effective, and may be 
warranted for comorbid or 
compromised individuals.  

Severe cases are limited to 
local outbreaks, or to less 
severe disease with a more 
generalised distribution. 
Response strategy is entirely 
jurisdictional. Discernible 
impact on domestic industry at 
a national level, and some 
adjustment to export trade 
possible. 

Treatment or prevention are 
available in Australia. 

Widespread cases of moderate 
to severe disease in one or 
more companion animal 
species. 

Treatment or prevention are 
available and widely accessible 
in Australia. 

Local cases in one or a small 
number of native species. 

Control and/or eradication 
measures, or zoonotic 
potential, unlikely to have an 
impact on these or other 
native species. Treatment or 
prevention are available in 
Australia and could be applied 
at scale if appropriate. 

Local impacts on one or more 
conservation dependent 
species. 

Local impacts on populations 
of native animals, or 
ecosystem integrity. 
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Rating Human life or health and 
social amenity 

Animal life or health: 
Livestock 

(incl. competition horses) life, 
health and production, and 
impacts on domestic and 
export trade 

Animal life or health: 
Companion animals 

(incl. pleasure horses) life or 
health  

Animal life or health: Native 
animals 

 

Environment 

Incl. biodiversity and 
ecosystem integrity 

Moderate Moderate to severe human 
illness is likely in affected 
areas, with the possibility of 
fatality in comorbid or 
compromised individuals. 
Impact on social amenity is 
likely to be substantive in 
affected areas. Treatment or 
prevention are available in 
Australia, are likely to be 
effective, and are likely to be 
sought in affected areas.  

Severe cases are limited to 
local outbreaks, or to less 
severe disease with more 
generalised distribution. 
Response strategy is relevant 
at a national level but 
coordinated by the affected 
jurisdiction. Impact on a local 
industry, with some local 
market closure possible and a 
substantive impact on the 
domestic industry at a national 
level. Some adjustment to 
export trade possible. 

Treatment or prevention are 
available in Australia, but 
practical, efficacy or cost 
considerations may limit their 
use. 

Widespread severe cases in 
one or more companion 
animal species. 

Treatment or prevention are 
available in Australia but may 
not be accessible to all owners 
of companion animals. 

Regional cases in one or a 
small number of native 
species. 

Control and/or eradication 
measures, or zoonotic 
potential, unlikely to have an 
impact on these or other 
native species. Treatment or 
prevention are available in 
Australia and could be applied 
at scale if appropriate. 

Regional impacts on one or 
more threatened species, 
excluding those classified as 
critically endangered or 
endangered. 

Regional impacts on 
populations of native animals, 
or ecosystem integrity. 
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Rating Human life or health and 
social amenity 

Animal life or health: 
Livestock 

(incl. competition horses) life, 
health and production, and 
impacts on domestic and 
export trade 

Animal life or health: 
Companion animals 

(incl. pleasure horses) life or 
health  

Animal life or health: Native 
animals 

 

Environment 

Incl. biodiversity and 
ecosystem integrity 

High Human illness is likely to be 
severe and widespread, with 
the possibility of fatality in 
comorbid or compromised 
individuals and some impact 
on social amenity. Treatment 
or prevention are available in 
Australia, are likely to be 
effective, and are likely to be 
used on a broad scale. 

Severe cases are limited to a 
state or territory, or to a region 
within Australia. A nationally 
coordinated response strategy. 
Significant and sustained 
impact on domestic trade at a 
national level, with likely short-
term loss of a minor export 
market/s. 

Treatment or prevention may 
be available in Australia but 
may not substantively reduce 
the impact of the disease at a 
national level. 

Widespread severe cases in 
one or more companion 
animal species. 

Control and/or eradication 
measures, or zoonotic 
potential, may require the 
destruction of companion 
animals. 

Treatment or prevention are 
available in Australia but may 
not be accessible to all owners 
of companion animals. 

Widespread cases in one or a 
small number of native 
species. 

Control and/or eradication 
measures, or zoonotic 
potential, may have an 
additional impact on these or 
other native species. 
Treatment or prevention are 
available in Australia but may 
not be practical at scale.  

Widespread impacts on one or 
more threatened species, 
including those classified as 
critically endangered, 
endangered or vulnerable. 

Widespread impacts on 
populations of native animals, 
or ecosystem integrity. 

Extreme Multiple human fatalities are 
likely. Human illness is likely to 
be severe and widespread, 
with a marked impact on social 
amenity. Treatment and 
prevention are not available in 
Australia or are unlikely to be 
effective.  

Widespread severe cases in 
one or more livestock species. 
A nationally coordinated 
response strategy. Severe and 
sustained impact on domestic 
trade at a national level and 
closure of major export 
markets. 

Treatment or prevention are 
not available in Australia or are 
not able to be implemented in 
a practical sense.  

Widespread severe cases in 
one or more companion 
animal species. 

Control and/or eradication 
measures, or zoonotic 
potential, are likely to require 
the destruction of substantive 
numbers of companion 
animals. 

Treatment or prevention are 
not available in Australia. 

Widespread severe cases in 
numerous species of native 
species. 

Control and/or eradication 
measures, or zoonotic 
potential, are likely to impact 
on – or may require the 
destruction of – native species. 

Treatment or prevention are 
not available in Australia.  

Widespread and irreversible 
impacts on one or more 
threatened species, including 
those classified as critically 
endangered, endangered or 
vulnerable. 

Widespread and irreversible 
impacts on populations of 
native animals, or ecosystem 
integrity. 

Note: Additional guidance in assessing the level of national impact is given in Appendix B. 



Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 83 

OFFICIAL 

OFFICIAL 

Appendix B Guidelines for assessing 
national impact on terrestrial animals 
Considerations for key impact criteria: 
Human life or health 

• Severity of illness, and possibility of fatality. 

• Availability and effectiveness of prevention (vaccine) or therapeutics. 

• Impact of the disease or its control on social amenity. 

• of the disease or its control on assistance animals. 

Animal life or health 

• Livestock 

− Severity of the disease and its direct impact (including scale of economic impact) on animal 

production and welfare. 

− Availability and effectiveness of prevention (vaccine) or therapeutics. 

− Impact of disease control and/or eradication on domestic and/or export trade. 

• Companion animals 

− Severity of the disease and its direct impact on animal health and welfare. 

− Availability and effectiveness of prevention (vaccine) or therapeutics. 

• Native animals 

− Severity of the disease and its direct impact on native animal survival and/or reproduction. 

• Environment, including biodiversity and ecosystem integrity 

− Additional impacts of the disease on biodiversity, or ecosystem balance and health, as a 

result of its direct impacts on affected animals or the measures taken to control and/or 

eradicate the disease. 
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Considerations for assessing national impact: 

• Negligible: Impact is not likely to be discernible at any level. 

• Very low: Impact is likely to be significant locally, leading to a minor impact at a district level but 

no discernible impact either regionally or at the national level. 

• Low: Impact is likely to be of major significance locally, leading to a minor regional impact but no 

discernible impact at the national level. 

• Moderate: Impact is likely to be of major significance at the district level, leading to a minor 

impact at the national level. 

• High: Impact is likely to be of major significance regionally, leading to a significant impact at the 

national level. 

• Extreme: Impact is likely to be of major significance at the national level
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Appendix C Hazard identification 
Table C1 Hazard identification 

Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

African swine fever 
virus -Asfarviridae 

 

(African Swine Fever 
-ASF) 

Vector 
transmission 
(Ornithodoros 
ticks) 

Ingestion of 
fluids/tissues 
from infected 
animals 

Fomite and 
mechanical 
transmission 

Domestic 
suids 
Wild suids 

Yes Endemic in sub-
Saharan Africa 

Global 
distribution 
(Outbreaks) 
 

No Yes Impact on swine 
farming and 
trade 

High mortality 
(~100%) 

No treatment 

High eradication 
costs 

Yes Yes  

Anaplasma marginale 

 

(Anaplasmosis) 

Vector-borne  
(Tick) 

Vertical 
transmission 

Cattle 
Sheep 
Goat 
Buffalo 
Wild 
ruminants 

No 

Replication in 
red blood cells 

Global 
distribution 

Yes Yes 
(Only in 
tick-free 
areas) 

Impact on 
livestock farming 
and trade 

Yes No Present in 
Australia 

Absent from 
cattle intestines 

Transmission 
dependent on 
vector blood 
feeding infected 
animals 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Babesia bovis 
Babesia bigemina 

 

(Babseiosis) 

Vector-borne  
(Tick) 

Vertical 
transmission 

Cattle 
Sheep 
Goat 
Pigs 
Horses 
Cat  
Dogs 
Wild 
mammals 
Humans 

No 
Replication in 
red blood cells 

Global 
distribution 
(particularly 
tropical and 
subtropical areas) 

Yes Yes 
(Only in 
tick-free 
areas) 

Impact on 
livestock farming 
and trade 

Public health risk 

Yes No  Present in 
Australia 

Absent from 
cattle intestines 

Transmission 
dependent on 
vector blood 
feeding infected 
animals 

Bacillus anthracis 

(Anthrax) 

Environmental 
spores 

Ingestion, 
inhalation or 
percutaneous 

Cattle 
Sheep 
Goats 
Horses 
Camelids 
Wild 
herbivores 
Pigs 
Dogs 
humans 

Limited 
evidence 

Global 
distribution 

Sporadic 
outbreaks  
(Passive 
surveillance) 

Yes Impact on 
livestock farming 
and trade 

Risk of human 
infection 

Yes No Present in 
Australia 

Limited evidence 
of presence in 
intestines 

Bluetongue virus 

 

(Bluetongue) 

Vector-borne 

(Culicoides 
biting midges) 

All ruminants 
Cattle  
Sheep 
Goats 
Deer 
Camelids 
Buffalo 

No 

Not present in 
intestines 

Global 
distribution 

No Yes Impact on 
livestock farming 
and trade 

Yes No Transmission 
dependant on 
vector blood 
feeding from 
infected animals 

Virus not present 
in intestines 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Borna Disease virus 

 

(Borna disease) 

Direct contact 

Rare/unknown 
vector 

Bicoloured 
white-
toothed 
shrew 
(Reservoir) 
Dead-end 
hosts: 
Horses   
Sheep  
Alpacas  
Cats   
Humans   

No 

Disease agent 
limited to 
nervous 
system in 
mammalian 
hosts 

Restricted to 
specific regions of 
Central Europe 

No Yes Fatal 
neurological 
disease 
Impact on 
livestock farming 
and trade  
Risk of human 
infection 

No No Natural host not 
present in 
Australia 

Only natural host 
can transmit the 
virus  

Bovine herpesvirus 1 

 

(Infectious bovine 
rhinotracheitis  
Infectious pustular 
vulvovaginitis) 

Direct contact 
with 
respiratory or 
genital 
secretions 
from infected 
cattle  

Cattle No 

Not present in 
intestines 

Global 
distribution 

Yes No Impact on cattle 
farming and 
trade 

Yes No Present in 
Australia 

Absent from 
cattle intestines 

Bovine Leukemia 
Virus 

 

(Enzootic bovine 
leukosis) 

Direct contact 
with bodily 
fluids from 
infected 
animals 

Cattle No 

Not present in 
intestines 

Global 
distribution 
(controlled or 
eradicated in 
Europe and 
Australia) 

No  
(Eradicated) 

No Impact on cattle 
farming and 
trade 

Yes No Absent from 
cattle intestines 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Bovine viral diarrhea 
virus 

 

(Bovine viral diarrhea 
-BVD 

Mucosal disease 

-MD) 

Direct contact 
with bodily 
fluids 
(including 
semen) from 
an infected 
animal 

Fomite 
transfer 

Vertical 
transmission 

Cattle 

Sheep 

Goat 

Pig 

Yes Global 
distribution 

BVDV1 
present 

BVDV2 
absent 

Yes Impact on 
livestock farming 
and trade 

Yes Yes  

Brucella ovis 

 

(Ovine epididymitis 
Ovine brucellosis) 

Venereal 
transmission  

Domestic 
sheep 
Farmed red 
deer  
Goats 
(Experimental 
infection) 

No 

Not present in 
intestines 

Global 
distribution 

Yes No Impact on 
sheep/goat 
farming and 
trade 

Yes No Present in 
Australia 

Absent from 
intestines 

Bungowannah virus 

 

(Porcine myocarditis 
syndrome) 

Direct contact 
with infected 
animal or its 
secretions 

Vertical 
transmission 

Pig 
Ruminants 
(Experimental 
infection) 

Unclear Australia  
(Limited to NSW) 

Specific 
locations in 
NSW 

Yes Emerging 
disease 

Impact on pig 
farming/ trade 

No No Absent from 
exporting 
countries 

Campylobacter fetus 
subsp. Venerealis 

 

(Bovine genital 
campylobacteriosis) 

Venereal 
transmission 

IVF semen 
from infected 
animals 

Cattle No 

Not present in 
intestines 

Global 
distribution 

Yes No Impact on cattle 
farming and 
trade 

Yes No Present in 
Australia 

Absent from 
cattle intestines 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Caprine Arthritis 
Encephalitis Virus 

 

(Caprine 
arthritis/encephalitis) 

infected 
milk/colostrum 

Venereal 
transmission 

Vertical 
transmission 
during birth  

Sheep 
Goats 

No 

Not present in 
intestines 

Global 
distribution 

Yes No Impact on 
sheep/goat 
farming and 
trade 

Yes No Present in 
Australia 

Absent from 
intestines 

Chlamydia abortus 

 

(ovine chlamydiosis 
or ovine enzootic 
abortion) 

Sexual, 
placental or 
via foetal 
material 

Sheep 
Goats 
Birds 
Humans 
Less 
common: 
Cattle 
Pigs 
Horses 
Wild 
ruminants 

No 

Not present in 
intestines 

Global 
distribution 

No Yes Impact on 
sheep/goat 
farming and 
trade 

Public health risk 

Yes No Absent from 
intestine 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Classical swine fever 
virus 

 

(Classical swine fever 
-CSF) 

Direct contact 
with bodily 
fluids 
(including 
semen) from 
an infected 
animal 

Fomite 
transfer 

Vertical 
transmission 

Vector 
transmission 

(Blood sucking 
insects) 

Domestic 
suids 
Wild suids 

Yes Global 
distribution 

No Yes Impact on pig 
farming/ trade 

High mortality 
(~100%) 

No treatment 

Yes Yes  

Coxiella burnetiid 

 

(Q Fever) 

Parturition 

Aerosol/dust 

Ingestion of 
contaminated 
bodily fluids 

Contact with 
infected bodily 
fluids 

Birds 
Reptiles 
Arthropods 
Cattle 
Sheep 
Goats 
Cats 
Dogs 
Humans 

Limited 
evidence 
(Rare presence 
in intestinal 
wall) 

Global 
distribution 

Yes Yes 
(notifiable 
only if 
human 
disease) 

Impact on 
livestock farming 
and trade 

Wildlife infection 

Public health risk 

Yes No Present in 
Australia 

Disease in 
animals not 
notifiable 

No evidence of 
human infection 
for consumption 
of casings 

Crimean-Congo 
haemorrhagic fever 
virus 

 

(Crimean-Congo 
Haemorrhagic Fever) 

Vector-borne 
(Hyalomma 
tick) 

Contact with 
blood/bodily 
fluids 

Cattle 
Sheep 
Goat 
Deer 
Hare 
Ostriches 
Humans 

Present in 
intestinal 
tissue 

Global 
distribution 

No Yes Animals are 
asymptomatic 

Public health risk 

No No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Echinococcus 
multilocularis 

 

(Echinococcosis  
Hydatid disease) 

Ingestion of 
eggs or 
metacestodes 

Foxes 
Wolves 
Racoon dogs 
Rodents 
Dogs 
Pigs 

No 

Infective stage 
absent from 
intestines 

Northern 
Hemisphere 
(prevalent in cold 
temperatures) 

No Yes Public health risk Yes No Transmissible 
form of parasite 
absent from 
intestines 

*WOAH 
considers casings 
a safe commodity 
for infections 
with E. 
granulosus 

Ehrlichia 
ruminantium 
previously Cowdria 
ruminantium 

 

(Heartwater) 

vector-borne 
(Amblyomma 
ticks) 

Cattle 
Sheep 
Goats 
Wild 
ruminants 

No 

Not present in 
intestines 

Sub-Saharan 
Africa (and 
surrounding 
islands) 

The Caribbean 

No Yes Impact on 
livestock farming 
and trade 

Often fatal 

Yes No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 

Epizootic 
haemorrhagic 
disease virus 

 

(epizootic 
haemorrhagic 
disease) 

Vectors-borne 
(Culicoides 
bitting midges) 

Cattle 
Sheep 
Deer 

Presence in 
intestines 
evidenced by 
pathological 
changes 
(necrosis) 

Global 
distribution 

Yes 
 

Yes Impact on 
livestock farming 
and trade 

Yes No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Foot-and-mouth 
disease virus 

 

(Foot-and-mouth 
disease -FMD) 

Direct contact 
with bodily 
fluids and 
tissues from 
infected 
animals 

Fomite 
transfer 

Cattle 
Pigs 
Sheep 
Goats 
Boars 
Bactrian 
camels 
Antelopes 
Cervids 

Yes 

Present in 
intestinal 
tissue 

Endemic in large 
parts of Africa, 
Asia and South 
America 
Sporadic 
outbreaks in rest 
of the world 

No 
(last 
outbreak 
1872) 

Yes Impact on 
livestock farming 
and trade 

Yes Yes  

Getah virus 

 

(Getah virus 
infection) 

Vector-borne 
(Culex and 
Aedes 
mosquitoes) 

Cattle 
Pigs 
Horses 

Presence in 
intestines 
evidenced by 
pathological 
changes 
(necrosis) 

Far east Russia 

Southeast, south 
and east Asia 

Pan-Pacific region 

No 
(molecular 
analysis of 
older 
isolated 
indicate 
mistaken 
with Ross 
River virus) 

Yes Impact on 
livestock farming 
and trade 

Abortions and 
stillbirth (pigs) 

No No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 

Influenza A virus 

 

(Swine influenza) 

Aerosolization 
(limited 
distance) 

Direct pig-to-
pig contact 

Fomite 
transfer 

Pig 
Poultry 
Human 

No 

Not present in 
intestines 

Global 
distribution 

Yes 
(control and 
eradication) 

Yes Impact on pig 
farming/ trade 

Impact on 
poultry farming/ 
trade 

Public health 

No No Absent from 
intestines 

Jaagsiekte sheep 
retrovirus 

 

(ovine pulmonary 
adenocarcinoma) 

Respiratory 
aerosols 

Lactogenic 
transmission 

Sheep No 

Presence in 
intestine only 
described in 
lactating lambs 

Global 
distribution 

No Yes Impact on 
sheep/goat 
farming and 
trade 

Difficulties in 
control and 
diagnosis 

No No Absent from 
intestines 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Japanese 
encephalitis virus 

 

(Japanese 
encephalitis) 

vector-borne 
(Culex 
mosquitoes) 

Pig 
Horses 
waterbirds 
Humans 
(dead-end 
hosts) 

Yes 
Virus able to 
replicate in 
intestinal 
epithelial 

Asia 
Western Pacific 
Australia's Torres 
Strait 

Significant 
outbreak in 
mainland 
Australia  
(2021–
2022) 

Yes Impact on 
livestock farming 
and trade 

Public health risk 

Yes No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 

Present in 
Australia 

Jembrana disease 
virus 

 

(Jembrana disease) 

Direct contact 
with bodily 
fluids from 
infected 
animals 

Blood-sucking 
insects 

Bos javanicus 
Contradictory 
literature on 
infection in 
other species 

No 

Not present in 
intestines 

Indonesia No Yes Unclear 
potential to 
infect local cattle 

No No Absent from 
cattle intestines 

Louping ill virus 

 

(Infection with 
louping ill virus) 

vector-borne 
(Ixodes Tick) 

Sheep   
Goat 
Humans 

Limited 
evidence  
(tropism for 
nervous 
system) 

Europe and 
Russia  

No Yes Impact on 
livestock farming 
and trade 

Public health risk 

No No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Lumpy skin disease 
virus 

 

(Lumpy skin disease -
LSD) 

Vector-borne 
(bitting flies, 
mosquitoes, 
midges, ticks) 

Direct contact 
with bodily 
fluids of 
infected 
animals 

IVF with 
infected 
semen 

Vertical 
transmission 

Cattle 
Water buffalo 
Yaks 
Dromedary 
camels 

Yes* Africa and Middle 
East 
outbreaks in 
Europe and Asia 

No Yes Impact on cattle 
farming and 
trade 

Yes Yes *WOAH list 
casing as safe 
commodity for 
LSD: 

Only infects 
herbivores so no 
exposure route 
exists 

Vector 
transmission 
main route of 
transmission 

Maedi-visna virus 

 
(Maedi-visna 

ovine progressive 
pneumonia) 

Respiratory 
aerosols 

Potentially 
through 
infected faeces 
and lung fluids 

Lactogenic 
transmission 

Sheep 
Goat 

No 

Presence in 
intestine only 
described in 
lactating lambs 

Europe 

Russia 

America  

No Yes Impact of 
sheep/goat 
farming and 
trade 

Yes No Absent from 
intestines 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Menangle virus 

 

(Menangle virus 
infection) 

Unclear 
transmission 

Direct contact 
with bodily 
fluids from 
infected 
animals 

Fomite 
transfer 
(potentially) 

Flying fox 
Pig 
Human 

No 

Not present in 
intestines 

Australia 
(NSW & QLD 
flying fox 
populations) 

Yes 
(eradicated 
from pigs) 

Yes Impact on pig 
farming/trade 

Public health 

No No Absent from 
exporting 
countries 

Mycobacterium 
avium subsp. 
Paratuberculosis 

 

(Paratuberculosis) 

Oral via 
contaminated 
feed/milk 

Cattle 
Sheep 
Goat 
Wild 
ruminants 
Pig 
Rabbits 
Foxes 
Weasels 
Non-human 
primates 

Yes 

Present in 
intestinal 
tissue 

Global 
distribution 

Yes Yes 
(infection 
in birds) 

Impact on 
livestock farming 
and trade 

Yes No Present in 
Australia 

Notifiable only in 
birds 

Mycobacterium 
tuberculosis 
Mycobacterium bovis 
Mycobacterium 
caprae 

 

(Tuberculosis) 

Aerosol 
Oral via 
contaminated 
feed/water 

Cattle 
Goats 
Cervids 
Water buffalo 
Bison 
Alpacas 
Llamas 
Human 

Limited 
evidence  
(tropism for 
mesenteric 
lymph nodes) 

Global 
distribution 

No  
(eradicated) 

Yes Impact on 
livestock farming 
and trade 
Public health risk 

Yes Yes  
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Mycoplasma 
agalactiae 
M. capricolum subsp. 
capricolum  
 M. mycoides subsp. 
capri  
M. putrefaciens 

 

(Contagious 
agalactia) 

Ingestion 
contaminated 
milk 

Venereal 
transmission 

Sheep 
Goat 
Wild 
ruminants 

No 
Not present in 
intestines 

Global 
distribution 

No Yes Impact on 
sheep/goat 
farming and 
trade 

Yes No Absent from 
intestines 

Mycoplasma 
capricolum subspp  
capripneumoniae 

 

(Contagious caprine 
pleuropneumonia) 

Inhalation of 
infected 
aerosols from 
sick animals 

Sheep 
Goat 
Wild 
ruminants 

No 

Not present in 
intestines 

Africa 

Asia 

Middle East 

No Yes Impact on 
sheep/goat 
farming and 
trade 

Yes No Absent from 
intestine 

Mycoplasmas are 
considered very 
fragile and do not 
survive for long in 
the external 
environment  

Mycoplasma 
mycoides subsp. 
mycoides SC 

 

(Contagious bovine 
pleuropneumonia) 

Respiratory 
aerosols 

Transplacental  

Cattle 
Asian buffalo 
Sheep 
Goat 

No 

No evidence of 
presence in 
intestines 

Africa 

Sporadic 
outbreaks in the 
Middle East 

No Yes Impact on cattle 
farming and 
trade 

Yes No Absent from 
cattle intestines 

Mycoplasmas are 
considered very 
fragile and do not 
survive for long in 
the external 
environment  

Nairobi sheep 
disease virus 

 

(Acute haemorrhagic 
gastroenteritis) 

Vector-borne 
(Ixodidae Tick) 

sheep 
Goats 
Cattle 
(Subclinical 
infection) 

Yes Africa, Sri Lanka 
and India 

No Yes Impact on 
sheep/goat 
farming and 
trade 

No No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Nipah virus 

 

(Nipah virus 
encephalitis 

Porcine Respiratory 
and Neurologic 
Syndrome 

Barking Pig 
Syndrome) 

Direct contact 
with infected 
animals 

Transfer from 
reservoir to 
livestock and 
domestic 
animals 

Ingestion of 
infected 
material 
(including 
partially eaten 
fruits) 

Fruit bats 
(reservoir) 
Pig 
Horse 
Cat 
Dog 
Human 

Unclear Asia 

 

No Yes Impact on pig 
farming/ trade 

Public Health 

Wildlife infection 

Yes Yes Emerging disease 

Pasteurella 
multocida serotypes 
6b/e 

 

(Haemorrhagic 
septicaemia) 

Ingestion, 
inhalation 

Direct contact 
with 
respiratory 
secretions, 
urine or faces 
from infected 
animals 

Contaminated 
feed and water 

Cattle 
Sheep 
Goats 
Pig 
Horse 
Buffalo 
Deer 
Bison 
Antelope 

Yes 

Present in 
intestinal 
tissue 

Global 
distribution 

No Yes Impact on cattle 
farming and 
trade 

Yes Yes  
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Peste des petits 
ruminants virus 

 

(Peste de Petits 
Ruminants -PPR) 

Direct contact 
with 
respiratory 
secretions, 
urine or faces 
from infected 
animals 

Aerosols 

Contaminated 
feed and water 

Sheep 
Goat 
Wild 
ruminants 

Subclinical 
infections:  
Pig 
Camel 
Water buffalo 
Cattle 

Yes 

Presence in 
intestines 
evidenced by 
pathological 
changes 
(necrosis and 
ulcers) 

Africa 

Large parts of 
Asia 

No Yes Impact on 
sheep/goat/ 
camel farming 
and trade 

High control 
costs 

Yes Yes  

Porcine circoviruses 

 

(Porcine circovirus 
associated diseases -
PCVD) 

Direct contact 
with infected 
animals and 
excretions and 
secretions 

Fomite 
transfer 

Vertical 
transmission 

IVF with 
infected 
semen 

Pig 
Boar 

Yes 

Present in 
Peyer's Patches 
of the ileum 

Global 
distribution 

Yes 
(vaccination 
since 2013) 

 Yes  
(only 
PCV2 
systemic 
disease -
formerly 
known as 
PMWS) 

Impact on pig 
farming/ trade 

No Yes Despite genetic 
similarity 
amongst PCV2 
viruses found in 
Australia and 
overseas, no 
cases of PCV2 
systemic disease 
have been 
reported in 
Australia. 

PCV3, as an 
emerging virus, is 
retained for 
further 
assessment. 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Porcine reproductive 
and respiratory 
syndrome virus -
PRRSv 

 

(Porcine 
reproductive and 
respiratory syndrome 
-PRRS) 

Direct contact 
with infected 
animals and 
excretions and 
secretions 

Aerosol 

Vertical 
transmission 

Pig 
Boar 

Yes* 

Present only in 
mucosa layer 
during acute 
stages of 
disease 

Global 
distribution 

No Yes Impact on pig 
farming/ trade 

Yes Yes *WOAH list 
casing as safe 
commodity for 
LSD 

Virus not present 
in Australia 

Porcine teschovirus 

 

(Teschovirus 
encephalomyelitis) 

Direct contact 
with bodily 
fluids from 
infected 
animals 

Fomite 
transfer 

Pig 
Boar 

Yes 
virus replicates 
in 
gastrointestinal 
tract 

virus widespread 
in swine 
populations 

Sporadic 
outbreaks of 
eschovirus 
encephalomyelitis 

No Yes Husbandry 
infection 

No No WOAH no longer 
lists it as 
notifiable disease 

Limited 
outbreaks mostly 
related with poor 
husbandry 
conditions 

Prion protein PrPSc 

 

(Bovine spongiform 
encephalopathy) 

Foodborne 
exposure to 
prions via 
contaminated 
animal-source 
proteins 

Cattle 
Cat 
Human 

Yes 

Present in 
lymphoid 
tissue around 
jejunum and 
colon 

Global 
distribution 
(WOAH official 
BSE risk status) 

No Yes Impact on cattle 
farming and 
trade 

Public health  

Yes Yes  

Prion protein PrPSc 

 

(Scrapie) 

Exposure to 
contaminated 
environment 

Primarily birth 
fluids and 
tissues 

Sheep 
Goat 
Mouflon 

Yes 

(Entry point 
and initial 
accumulation) 

Global 
distribution 

No Yes Impact on 
sheep/goat 
farming and 
trade 

No treatment 

Control of 
outbreaks is 
costly 

Yes Yes  
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Psoropes ovis 

 

(Sheep scab) 

Mite 
colonising skin 
of animals 

Direct contact 

Fomite 
transfer 

Sheep 
Goats 
Wild 
ruminants 
Cattle 
Deer 
Camelids 
Rabbits 
Buffalo 

No 

Not present in 
intestines 

Global 
distribution 

No  
(Eradicated 
from 
domestic 
sheep) 

Yes Impact on 
livestock farming 
and trade 

No No Absent from 
intestine 

Rabies virus 

 

(Rabies) 

Bite or scratch 
of an infected 
mammal 

Contact with 
contaminated 
saliva via eyes, 
mouth, nose 

Dog 
humans 
Dead-end 
hosts: 
Cattle) 
Sheep & Goat   
Pig  

No 

 

Global 
distribution 

No Yes Public health risk Yes No Transmission 
dependant on 
bite/ contact 
with saliva from 
infected animal 

Virus not 
transmissible in 
species used for 
casings' 
manufacturing 

Rift Valley fever virus 

 

(Rift Valley fever) 

Vector-borne 
(Culex and 
Aedes 
mosquitoes) 

Cattle 
Sheep 
Goats 
Camels 
Humans 

No 

Not evidence 
of presence in 
intestines 

Africa and 
Madagascar 

Parts of the Asia 

No Yes Impact on 
livestock farming 
and trade 

Public health risk 

Yes No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 

Salmonella abortus-
ovis 

 

(Paratyphoid 
Abortion) 

Ingestion 

Via the 
conjunctiva, 
respiratory 
tract or genital 
tract 

Sheep 
Goats 
Wild 
ungulates 

No 

Not present in 
intestines 

Mainly Europe 
with sporadic 
outbreaks in 
other regions 

No Yes Impact on 
sheep/goat 
farming and 
trade 

No No Absent from 
intestine 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Seneca valley virus 
Senecavirus A 

 

(Senecavirus A 
vesicular disease -
SVA-VD 

Epidemic transient 
neonatal losses -
ETNL) 

Unclear 
transmission 

Ingestion or 
inhalation of 
secretions, 
excretions or 
products 

Fomite 
transfer 

 

Pig 
Mice 
Houseflies 

Yes 

Viable virus 
present in 
intestines 
during acute 
infection 

Unclear 
distribution 
(clinical 
presentation 
similar to FMD 
and SCD) 

Confirmed cases 
in US, Canada, 
Brazil, Mexico, 
Colombia and 
China 

 

No Yes Impact on pig 
farming/ trade 

No Yes Emerging disease 

sheep pox virus 
goat pox virus 

 

(Sheep and Goat pox) 

Airborne 

direct contact 
with lesions 

Biting of 
insects 

Sheep 
Goats 

No 

Not present in 
intestines 

Southeastern 
Europe, Africa, 
and Asia 

No Yes Impact on 
sheep/goat 
farming and 
trade 

Yes Yes* *Assessment 
combined with 
Lumpy skin 
disease virus 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Swine enteric 
coronaviruses 

 

(Transmissible 
gastroenteritis -TGE 

Porcine epidemic 
diarrhea-PED) 

Direct contact 
with infected 
animals 

Fomite 
transfer 

Pig Yes 
virus target 
villus 
enterocytes in 
the small 
intestine 

Asia 

Global impact 
unknown 

No Yes 

(TGE and 
PED) 

Impact on pig 
farming/ trade 

Yes 

(TGE) 

Yes* *Retained for 
further 
assessment: 

Transmissible 
gastroenteritis 
virus 

Porcine epidemic 
diarrhea virus 

Not for further 
consideration: 

Porcine 
deltacoronavirus 

Swine acute 
diarrhea 
syndrome 
coronavirus 

Swine vesicular 
disease virus 

 

(Swine vesicular 
disease -SVD) 

Direct contact 
with infected 
pigs or the 
contaminated 
environment 

Fomite 
transfer 

Pig 
Human (rare) 

Yes Europe 
(eradicated but 
from southern 
Italy) 

Asia (last 
reported 
outbreak 1999) 

No Yes Impact on pig 
farming/ trade 

Public health risk 

No No Historically 
included in 
WOAH list of 
notifiable 
diseases because 
of clinical 
symptoms 
similarity with 
FMD. 

Current 
diagnostic 
techniques 
differentiate FMD 
from SVD 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Taenia saginata 

 

(Bovine cysticercosis) 

Ingestion of 
food 
contaminated 
with T. 
saginata eggs 
or cysts 

Cattle 
(transient 
host) 
Human  

No 

Transmissible 
forms not 
present in 
intestines 

Global 
distribution 

Yes 
(Low 
prevalence) 

Yes Impact on cattle 
farming and 
trade 

Public health risk 

No No Present in 
Australia 

Transmissible 
form absent from 
intestines 

Tick-borne 
encephalitis virus 

 

(Tick-borne 
encephalitis) 

vector-borne 
(Ixodes Tick) 

Cattle 
Sheep 
Goats 
wild 
ruminants 
Rodents 
Horses 
Dogs 
Humans 

No 

Not present in 
intestines 

Europe 

Russia 

parts of Asia 

No Yes Impact on 
livestock farming 
and trade 

Public health risk 

No No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 

Large mammals 
not capable of 
effective virus 
transmission 

Trichinella spp 
Nematode 

 

(Trichinellosis) 

Ingestion of 
infected tissue 

Cattle 
Pigs 
Most 
mammals 
Birds 
Humans 

No 

Infective stage 
only found in 
striated 
muscle. 

Global 
distribution 

Yes 
(Limited to 
wildlife in 
Tasmania 
and Torres 
Strait) 

Yes Impact on 
livestock farming 
and trade 

Impact on native 
wildlife 

Public health risk 

Yes No Absent from 
intestines 

Tritrichomonas 
foetus 

 

(Bovine 
Trichomoniasis) 

Venereal 
transmission 

Cattle No 

Not present in 
intestines 

Global 
distribution 

Yes No Impact on cattle 
farming and 
trade 

Yes No Present in 
Australia 
Absent from 
cattle intestines 
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Trypanonosma brucei 
Trypanosoma 
congolense 
Trypanosoma evansi 
Trypanosoma vivax 

 

(Trypanosomiasis 

Surra) 

Vector-borne 
Vertical 
transmission 

Cattle 
Sheep 
Goats 
Pigs 
Dogs 
Cats 
Humans 

No 
Not reported in 
intestines 

T. brucei: Africa 

T. congolense: 
Africa 

T. evansi: Asia, 
South America, 
Middle East and 
Europe 

T. vivax: African 
and Asia 

No Yes Impact on 
livestock farming 
and trade 
Public health risk 

Yes No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 

Trypanosomes 
have very poor 
environmental 
survival (only 
survive a few 
hours in carcases) 

* WOAH 
considers meat 
as a safe 
commodity if 
ante- and post-
mortem 
inspections result 
in favourable 
results 

Varicellovirus 
suidalpha1 

 

(Aujeszky’s disease  
Pseudorabies) 

Direct contact 

Oronasal 

Ingestion 

Aerosol 

Pig (domestic 
and wild) 
Sheep & Goat 
Cattle 
Cats 
Dogs 
Rats 

Transitory 

Significant 
pathological 
changes 
(necrosis) 

Global 
distribution 

No Yes Impact on 
livestock farming 
and trade 

Yes Yes  
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Disease agent 

(Disease) 

Affected 
species 

Transmission 

 

Relevance to 
natural casings 

Global 
distribution 

Present in 
Australia 

 

Notifiable 
nationally 

Consequences 
for Australia 

WOAH 
listed 

Retained Rationale 

Vesicular exanthema 
of swine virus 

 

(vesicular exanthema 
of swine) 

Ingestion of 
pig feed 
contained fish 
uncooked fish 
products 

Direct contact 
with vesicular 
fluid, oral and 
nasal 
secretions, and 
vesicle 
coverings 

Fish 
Pig 
Cattle 
Horse 
Seal 
Cetaceans 
Primates 

Yes US 
(Eradicated from 
pigs) 

No Yes Impact on pig 
farming trade 

Risk of wildlife 
infection 

No No Not present in 
any country since 
1959 

(1959 outbreak 
resulted from 
infected fish 
being used in pig 
feed) 

Wesselbron virus 

 

(Wesselsbron 
disease) 

Vector-borne  
(Aedes, Culex, 
Anopheles and 
Mansonia 
mosquito) 

sheep 
Goats 
Cattle 
Human (by 
exposure to 
fluids and 
tissues from 
infected 
animals) 

Liver and 
central neural 
system primary 
tissues for 
infection 

sub-Saharan 
Africa  

No Yes Impact on 
livestock farming 
and trade 

No No Transmission 
dependant on 
vector blood 
feeding from 
infected animals. 
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Glossary 
Term Definition 

ALOP Appropriate level of protection 

Baumé scale Baumé scale indicates a specific density of the solution. 

Salt brine measuring 22° Baumé correlates approximately 23.5% sodium chloride (salt) by weight 
at a standard temperature.  

Biosecurity Managing risks to Australia’s economy, environment and community of pests and diseases 
entering, emerging, establishing or spreading in Australia. 

BIRA Biosecurity import risk analysis 

Casings intestines derived from cattle, pig, sheep or goats that have been cleaned, processed by scraping, 
defatting and washing, and preserved using salt or brine 

CCP Critical control point 

CEBRA Centre of Excellence for Biosecurity Risk Analysis 

CFU Colony forming unit 

EFSA European Food Safety Authority  

ENSCA European Natural Casings Association  

FSANZ Food Standards Australia New Zealand  

Green runners Intestines that have been stripped of ingesta but otherwise uncleaned 

HACCP Hazard analysis and critical control points  

INSCA International Natural Sausage Casings Association  

PCR Polymerase chain reaction 

qRT-PCR Quantitative reverse transcription polymerase chain reaction 

Runners Cleaned intestines after they have been removed from the mesentery and fat but have not been 
preserved  

SAG Scientific advisory group 

SRM Specified risk material 

TCID50 Tissue Culture Infectious Dose 50% 

Unrestricted Risk Biosecurity risk associated with a product without applying risk management measures 

WOAH World Organisation for Animal Health 

 



Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 107 

OFFICIAL 

OFFICIAL 

References 
Abdul, H, Konold, T, Spiropoulos, J & Lewis, PA 2026, ‘New Frontiers in Animal Prion Diseases’ (in 
eng), Annu Rev Anim Biosci, vol. 14, no. 1, pp. 319-39.. 

Acín, C, Bolea, R, Monzón, M, Monleón, E, Moreno, B, Filali, H, Marín, B, Sola, D, Betancor, M, 
Guijarro, IM, García, M, Vargas, A & Badiola, JJ 2021, ‘Classical and Atypical Scrapie in Sheep and 
Goats. Review on the Etiology, Genetic Factors, Pathogenesis, Diagnosis, and Control Measures of 
Both Diseases’, Animals, vol. 11, no. 3, p. 691.. 

Adedeji, AJ, Milovanovic, M, Dogonyaro, BB, Adole, JA, Samson, M, Omoniwa, DO, Olubade-
Olatokunbo, T, Emmauel, LL, Ijomanta, JO, Karaye, KK, Igomu, EE, Omileye, A, Ignatius, HO, Adamu, P, 
Allendorf, V, Hoffmann, B, Meseko, C & Dietze, K 2025, ‘Can pigs add another "P" to the PPR? 
Serological evidence of frequent Peste des petits ruminants infections in pigs in Nigeria’ (in eng), Vet 
Res, vol. 56, no. 1, p. 49. (PMC11881296). 

AHAW 2012, Scientific Opinion on animal health risk mitigation treatments as regards imports of 
animal casings, European Food and Safety Authority (EFSA) Panel on Animal Health and Welfare 
(AHAW). 

Alexandersen, S, Zhang, Z, Donaldson, AI & Garland, AJM 2003, ‘The Pathogenesis and Diagnosis of 
Foot-and-Mouth Disease’, Journal of Comparative Pathology, vol. 129, no. 1, pp. 1-36. 

Allen, AR 2017, ‘One bacillus to rule them all? – Investigating broad range host adaptation in 
Mycobacterium bovis’, Infection, Genetics and Evolution, vol. 53, pp. 68-76. 

Ang, BSP, Lim, TCC & Wang, L 2018, ‘Nipah Virus Infection’ (in eng), J Clin Microbiol, vol. 56, no. 6. 
(PMC5971524). 

Animal Health Australia 2016, Disease strategy: Transmissible gastroenteritis (Version 4.0), Edition 4, 
National Biosecurity Committee, Canberra, ACT, available at  
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/AVP_TGE_V4.0_2016-
1.pdf. 

-- -- 2020a, Response strategy: Aujeszky’s disease (version 5.0), Edition 5, Australian Veterinary 
Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/2022/01/AUSVETPLAN-
Manuals-Response-Aujeszkys-Disease.pdf   

-- -- 2020b, Response strategy: Peste des petits ruminants (Version 5.0), Edition 5, Australian 
Veterinary Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-content/uploads/2021/03/Peste-des-petit-ruminants.pdf. 

-- -- 2022a, Response strategy: Porcine epidemic diarrhoea (version 5.0), Edition 5, Australian 
Veterinary Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-content/uploads/2022/08/AUSVETPLAN-
Manuals_Response_Porcine-epidemic-diarrhoea.pdf. 

-- -- 2022b, Response strategy: Porcine reproductive and respiratory syndrome (version 5.0), Edition 5, 
Australian Veterinary Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-content/uploads/2022/08/AUSVETPLAN-
Manuals_Response_Porcine-reproductive-and-respiratory-syndrome.pdf. 

-- -- 2025a, Response strategy: African swine fever (version 5.3), Edition 5, Australian Veterinary 
Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-

https://doi.org/10.1146/annurev-animal-111523-102335
https://doi.org/10.3390/ani11030691
https://doi.org/10.3390/ani11030691
https://doi.org/10.3390/ani11030691
https://doi.org/10.1186/s13567-025-01482-3
https://doi.org/10.1186/s13567-025-01482-3
https://doi.org/10.2903/j.efsa.2012.2820
https://doi.org/10.2903/j.efsa.2012.2820
https://www.sciencedirect.com/science/article/pii/S0021997503000410
https://www.sciencedirect.com/science/article/pii/S0021997503000410
https://www.sciencedirect.com/science/article/pii/S1567134817301314.
https://www.sciencedirect.com/science/article/pii/S1567134817301314.
https://doi.org/10.1128/JCM.01875-17
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/AVP_TGE_V4.0_2016-1.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/2022/01/AUSVETPLAN-Manuals-Response-Aujeszkys-Disease.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/2021/03/Peste-des-petit-ruminants.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/2022/08/AUSVETPLAN-Manuals_Response_Porcine-epidemic-diarrhoea.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/2022/08/AUSVETPLAN-Manuals_Response_Porcine-reproductive-and-respiratory-syndrome.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-African-swine-fever-v5.3.pdf


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 108 

OFFICIAL 

OFFICIAL 

content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-African-swine-fever-
v5.3.pdf. 

-- -- 2025b, Response strategy: Bovine spongiform encephalopathy (version 5.1), Edition 5, Australian 
Veterinary Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-
content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-BSE_V5.1.pdf. 

-- -- 2025c, Response strategy: Foot-and-mouth disease (version 5.4), Edition 5, Australian Veterinary 
Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-
content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-Foot-and-mouth-disease-
v5.4.pdf. 

-- -- 2025d, Response strategy: Lumpy skin disease (Version 5.3), Edition 5, Australian Veterinary 
Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-
content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-LSD_v5.3.pdf. 

-- -- 2026, Disease strategy: Classical swine fever (Version 5.0), Edition 4, Australian Veterinary 
Emergency Plan (AUSVETPLAN), Canberra, ACT, available at 
https://animalhealthaustralia.com.au/wp-
content/uploads/dlm_uploads/2026/04/AUSVETPLAN_ResponseStrategy_Classical-swin-fever-
v5.0.pdf. 

Annas, S, Zamri-Saad, M, Jesse, FFA & Zunita, Z 2014, ‘New sites of localisation of Pasteurella 
multocida B:2 in buffalo surviving experimental haemorrhagic septicaemia’, BMC Veterinary 
Research, vol. 10, no. 1, p. 88. 

APL 2017, Producers’ Guide to Pig Production & Nutrition, available at 
https://australianpork.com.au/sites/default/files/2021-07/2017-APL-Producers-Guide-to-Pig-
Production-and-Nutrition.pdf. 

ARMCANZ 2001, Australian standard for the hygienic production of natural casings for human 
consumption Agriculture and Resource Management Council of Australia and New Zealand 
(ARMCANZ)CSIRO Publisher  

Asmar, S, Sassi, M, Phelippeau, M & Drancourt, M 2016, ‘Inverse correlation between salt tolerance 
and host-adaptation in mycobacteria’ (in eng), BMC Res Notes, vol. 9, p. 249. (PMC4850692). 

Babiuk, S, Bowden, TR, Parkyn, G, Dalman, B, Manning, L, Neufeld, J, Embury-Hyatt, C, Copps, J & 
Boyle, DB 2008, ‘Quantification of Lumpy Skin Disease Virus Following Experimental Infection in 
Cattle’, Transboundary and Emerging Diseases, vol. 55, no. 7, pp. 299-307. 

Bachrach, HL, Breese, SS, Jr., Callis, JJ, Hess, WR & Patty, RE 1957, ‘Inactivation of foot-and-mouth 
disease virus by pH and temperature changes and by formaldehyde’ (in eng), Proc Soc Exp Biol Med, 
vol. 95, no. 1, pp. 147-52. 

Badiola, JJ 2022, 'Bovine Spongiform Encephalopathy', in MSD Veterinay Manual (Professional 
version), Otero Garcia, A (ed), Merck & Co, available at https://www.msdvetmanual.com/nervous-
system/bovine-spongiform-encephalopathy/bovine-spongiform-
encephalopathy?query=prion&_gl=1*1m80qhg*_up*MQ..*_ga*ODE1MTM4MDEzLjE3NzQyMjI5Nzc.
*_ga_HM7HGJFRVG*czE3NzQyMjI5NzckbzEkZzAkdDE3NzQyMjI5NzckajYwJGwwJGgw  . 

Balch, SG 2022, 'Scrapie', in MSD Veterinay Manual (Professional version), Merck & Co, available at 
https://www.msdvetmanual.com/nervous-
system/scrapie/scrapie?query=prion&_gl=1*1m80qhg*_up*MQ..*_ga*ODE1MTM4MDEzLjE3NzQyM
jI5Nzc.*_ga_HM7HGJFRVG*czE3NzQyMjI5NzckbzEkZzAkdDE3NzQyMjI5NzckajYwJGwwJGgw  . 

https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-BSE_V5.1.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-Foot-and-mouth-disease-v5.4.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/2026/01/AUSVETPLAN_ResponseStrategy-LSD_v5.3.pdf
https://animalhealthaustralia.com.au/wp-content/uploads/dlm_uploads/2026/04/AUSVETPLAN_ResponseStrategy_Classical-swin-fever-v5.0.pdf
https://doi.org/10.1186/1746-6148-10-88.
https://doi.org/10.1186/1746-6148-10-88.
https://australianpork.com.au/sites/default/files/2021-07/2017-APL-Producers-Guide-to-Pig-Production-and-Nutrition.pdf
https://www.publishing.csiro.au/book/1600/
https://www.publishing.csiro.au/book/1600/
https://link.springer.com/article/10.1186/s13104-016-2054-y
https://link.springer.com/article/10.1186/s13104-016-2054-y
https://doi.org/10.1111/j.1865-1682.2008.01024.x.
https://doi.org/10.1111/j.1865-1682.2008.01024.x.
https://doi.org/10.3181/00379727-95-23148.
https://doi.org/10.3181/00379727-95-23148.
https://www.msdvetmanual.com/nervous-system/bovine-spongiform-encephalopathy/bovine-spongiform-encephalopathy?query=prion&_gl=1*1m80qhg*_up*MQ..*_ga*ODE1MTM4MDEzLjE3NzQyMjI5Nzc.*_ga_HM7HGJFRVG*czE3NzQyMjI5NzckbzEkZzAkdDE3NzQyMjI5NzckajYwJGwwJGgw
https://www.msdvetmanual.com/nervous-system/scrapie/scrapie?query=prion&_gl=1*1m80qhg*_up*MQ..*_ga*ODE1MTM4MDEzLjE3NzQyMjI5Nzc.*_ga_HM7HGJFRVG*czE3NzQyMjI5NzckbzEkZzAkdDE3NzQyMjI5NzckajYwJGwwJGgw


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 109 

OFFICIAL 

OFFICIAL 

Behr, MA & Waters, WR 2014, ‘Is tuberculosis a lymphatic disease with a pulmonary portal?’, The 
Lancet Infectious Diseases, vol. 14, no. 3, pp. 250-55. 

Belsham, G, Bøtner, A & Lohse, L 2021, 'Foot-and-Mouth Disease in Animals', in MSD Veterinay 
Manual (Professional version), Merck & Co, available at https://www.msdvetmanual.com/infectious-
diseases/foot-and-mouth-disease/foot-and-mouth-disease-in-
animals?query=foot%20and%20mouth%20disease#Epidemiology-and-Transmission_v23374856  . 

Beltrán-Alcrudo, D, Arias, M, Gallardo, C, Kramer, S & Penrith, ML 2017, African swine fever: 
detection and diagnosis – A manual for veterinarians, Food and Agriculture Organization of the 
United Nations, Rome, Italy, available at 
https://openknowledge.fao.org/handle/20.500.14283/i7228en. 

Betts, JG, Young, KA, Wise, JA, Johnson, E, Poe, B, Kruse, DH, Korol, O, Johnson, JE, Womble, M & 
DeSaix, P 2026, 'U18-003 Histology', in Integrated Human Anatomy and Physiology part 2 (Not 
updated), Steph, J, Hutchins, J, West, J, Burr, J, Silberman, P & Crookston, A (eds), Weber State 
University, Ogden, available at 
https://openstax.org/apps/archive/20240625.161426/resources/cfa0a944ef93cbf70c104f57c04cbd2
86ca74e3b. 

Blázquez, E, Pujols, J, Segalés, J, Rodríguez, F, Crenshaw, J, Rodríguez, C, Ródenas, J & Polo, J 2020, 
‘Commercial feed containing porcine plasma spiked with African swine fever virus is not infective in 
pigs when administered for 14 consecutive days’, PLOS ONE, vol. 15, no. 7, p. e0235895. 

Bloemraad, M, de Kluijver, EP, Petersen, A, Burkhardt, GE & Wensvoort, G 1994, ‘Porcine 
reproductive and respiratory syndrome: temperature and pH stability of Lelystad virus and its 
survival in tissue specimens from viraemic pigs’ (in eng), Vet Microbiol, vol. 42, no. 4, pp. 361-71. 

Boender, GJ, Hengel, Rvd, Roermund, HJWv & Hagenaars, TJ 2014, ‘The Influence of Between-Farm 
Distance and Farm Size on the Spread of Classical Swine Fever during the 1997–1998 Epidemic in The 
Netherlands’, PLOS ONE, vol. 9, no. 4, p. e95278. 

Bossart, KN, Tachedjian, M, McEachern, JA, Crameri, G, Zhu, Z, Dimitrov, DS, Broder, CC & Wang, L-F 
2008, ‘Functional studies of host-specific ephrin-B ligands as Henipavirus receptors’, Virology, vol. 
372, no. 2, pp. 357-71. 

Bowden, TR, Babiuk, SL, Parkyn, GR, Copps, JS & Boyle, DB 2008, ‘Capripoxvirus tissue tropism and 
shedding: A quantitative study in experimentally infected sheep and goats’, Virology, vol. 371, no. 2, 
pp. 380-93. 

Bradhurst, R, Sellens, E, Al Riyami, S, Burns, R & Breed, A 2025, Assessing the potential role of feral 
pigs in an outbreak of foot-and-mouth disease in Australia., CEBRA Project 23F, available at 
https://cebra.unimelb.edu.au/__data/assets/pdf_file/0003/5339811/Att-A-
CEBRA_Project_23F_Final_Report_2.6.pdf. 

Braga, ER, da Silva, EMS, Gris, AH, Groeltz-Thrush, J & Piñeyro, PE 2026, ‘Diagnostic and pathological 
characterization of senecavirus A-associated epidemic transient neonatal losses in swine’, Microbial 
Pathogenesis, vol. 212, p. 108303. 

Brown, DWG 2001, ‘Foot and mouth disease in human beings’, The Lancet, vol. 357, no. 9267, p. 
1463. 

Bruno, L, Nappo, MA, Ferrari, L, Di Lecce, R, Guarnieri, C, Cantoni, AM & Corradi, A 2023, ‘Nipah Virus 
Disease: Epidemiological, Clinical, Diagnostic and Legislative Aspects of This Unpredictable Emerging 
Zoonosis’, Animals, vol. 13, no. 1, p. 159. 

Buckley, A & Lager, K 2022, ‘Infectious dose of Senecavirus A in market weight and neonatal pigs’, 
PLOS ONE, vol. 17, no. 4, p. e0267145. 

https://www.sciencedirect.com/science/article/pii/S1473309913702536.
https://www.msdvetmanual.com/infectious-diseases/foot-and-mouth-disease/foot-and-mouth-disease-in-animals?query=foot%20and%20mouth%20disease#Epidemiology-and-Transmission_v23374856
https://openknowledge.fao.org/handle/20.500.14283/i7228en
https://openknowledge.fao.org/handle/20.500.14283/i7228en
https://openstax.org/apps/archive/20240625.161426/resources/cfa0a944ef93cbf70c104f57c04cbd286ca74e3b
https://openstax.org/apps/archive/20240625.161426/resources/cfa0a944ef93cbf70c104f57c04cbd286ca74e3b
https://doi.org/10.1371/journal.pone.0235895.
https://doi.org/10.1371/journal.pone.0235895.
https://doi.org/10.1016/0378-1135(94)90067-1.
https://doi.org/10.1016/0378-1135(94)90067-1.
https://doi.org/10.1016/0378-1135(94)90067-1.
https://doi.org/10.1371/journal.pone.0095278.
https://doi.org/10.1371/journal.pone.0095278.
https://doi.org/10.1371/journal.pone.0095278.
https://www.sciencedirect.com/science/article/pii/S0042682207007593.
https://doi.org/10.1016/j.virol.2007.10.002.
https://doi.org/10.1016/j.virol.2007.10.002.
https://cebra.unimelb.edu.au/__data/assets/pdf_file/0003/5339811/Att-A-CEBRA_Project_23F_Final_Report_2.6.pdf
https://cebra.unimelb.edu.au/__data/assets/pdf_file/0003/5339811/Att-A-CEBRA_Project_23F_Final_Report_2.6.pdf
https://doi.org/10.1016/j.micpath.2026.108303.
https://doi.org/10.1016/j.micpath.2026.108303.
https://doi.org/10.1016/S0140-6736(00)04670-5.
https://doi.org/10.3390/ani13010159.
https://doi.org/10.3390/ani13010159.
https://doi.org/10.3390/ani13010159.
https://doi.org/10.1371/journal.pone.0267145.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 110 

OFFICIAL 

OFFICIAL 

Burrough, ER 2021, 'Porcine Coronaviral Enteritis', in MSD Veterinay Manual (Professional version), 
Merck & Co, available at https://www.msdvetmanual.com/digestive-system/intestinal-diseases-in-
pigs/porcine-coronaviral-enteritis?query=Transmissible%20gastroenteritis  
https://www.msdvetmanual.com/digestive-system/intestinal-diseases-in-pigs/porcine-coronaviral-
enteritis?query=Transmissible%20gastroenteritis. 

Caserta, LC, Noll, JCG, Singrey, A, Niederwerder, MC, Dee, S, Nelson, EA & Diel, DG 2022, ‘Stability of 
Senecavirus A in animal feed ingredients and infection following consumption of contaminated feed’, 
Transboundary and Emerging Diseases, vol. 69, no. 1, pp. 88-96. 

Chowdhury, S, Khan, SU, Crameri, G, Epstein, JH, Broder, CC, Islam, A, Peel, AJ, Barr, J, Daszak, P, 
Wang, L-F & Luby, SP 2014, ‘Serological Evidence of Henipavirus Exposure in Cattle, Goats and Pigs in 
Bangladesh’, PLOS Neglected Tropical Diseases, vol. 8, no. 11, p. e3302. 

Clausi, MT, Ciambrone, L, Zanoni, M, Costanzo, N, Pacciarini, M & Casalinuovo, F 2021, ‘Evaluation of 
the Presence and Viability of Mycobacterium bovis in Wild Boar Meat and Meat-Based Preparations’, 
Foods, vol. 10, no. 10, p. 2410. 

Cobos, À, Domingo, M, Pérez, M, Huerta, E, Llorens, A, Segalés, J & Sibila, M 2024, ‘Retrospective 
investigation of porcine circoviruses in cases of porcine dermatitis and nephropathy syndrome’, 
Veterinary Research, vol. 55, no. 1, p. 146. 

Cobos, À, Sibila, M & Segalés, J 2026, ‘Review of porcine circovirus 3–associated lesions in swine: 
Challenges and advances in diagnostics’, Veterinary Pathology, vol. 63, no. 1, pp. 9-18. 

Collins, JT, Nguyen, A, Omole, AE & Badireddy, M 2026, ‘Anatomy, Abdomen and Pelvis, Small 
Intestine’, in StatPearls, StatPearls Publishing Copyright © 2026, StatPearls Publishing LLC., Treasure 
Island (FL)  

Cook, R, Bingham, J, Besier, A, Bayley, C, Hawes, M, Shearer, P, Yamada, M, Bergfeld, J, Williams, D & 
Middleton, D 2016, ‘Atypical scrapie in Australia’, Australian Veterinary Journal, vol. 94, no. 12, pp. 
452-55. 

Corner, LA 1994, ‘Post mortem diagnosis of Mycobacterium bovis infection in cattle’ (in eng), 
Veterinary microbiology, vol. 40, no. 1-2, pp. 53-63. 

Cowan, L, Haines, FJ, Everett, HE, Crudgington, B, Johns, HL, Clifford, D, Drew, TW & Crooke, HR 2015, 
‘Factors affecting the infectivity of tissues from pigs with classical swine fever: Thermal inactivation 
rates and oral infectious dose’, Veterinary Microbiology, vol. 176, no. 1, pp. 1-9. 

DAFF 2004, ‘Generic import risk analysis (IRA) for pig meat’, available at 
https://www.agriculture.gov.au/sites/default/files/documents/2004-01b.pdf. 

-- -- 2025, Import risk review for dairy products for human consumption: final report, Canberra, 
available at https://www.agriculture.gov.au/sites/default/files/documents/import-risk-review-dairy-
products-human-consumption-final-report.pdf. 

Davies, K, Goatley, LC, Guinat, C, Netherton, CL, Gubbins, S, Dixon, LK & Reis, AL 2017, ‘Survival of 
African Swine Fever Virus in Excretions from Pigs Experimentally Infected with the Georgia 2007/1 
Isolate’ (in eng), Transbound Emerg Dis, vol. 64, no. 2, pp. 425-31. (PMC5347838). 

De Boer, C & Barber, T 1964, ‘pH and thermal stability of rinderpest virus’ (in English), Archiv fur die 
gesamte Virusforschung, vol. 15, pp. 98–108. (item type: Journal article)  

Dee, S, Neill, C, Singrey, A, Clement, T, Cochrane, R, Jones, C, Patterson, G, Spronk, G, Christopher-
Hennings, J & Nelson, E, 2016, ‘Modeling the transboundary risk of feed ingredients contaminated 
with porcine epidemic diarrhea virus’, BMC Veterinary Research, vol. 12, no. 1, p. 51. 

Dee, SA, Bauermann, FV, Niederwerder, MC, Singrey, A, Clement, T, de Lima, M, Long, C, Patterson, 
G, Sheahan, MA, Stoian, AMM, Petrovan, V, Jones, CK, De Jong, J, Ji, J, Spronk, GD, Minion, L, 

https://www.msdvetmanual.com/digestive-system/intestinal-diseases-in-pigs/porcine-coronaviral-enteritis?query=Transmissible%20gastroenteritis%20%20https://www.msdvetmanual.com/digestive-system/intestinal-diseases-in-pigs/porcine-coronaviral-enteritis?query=Transmissible%20gastroenteritis.
https://doi.org/10.1111/tbed.14310.
https://doi.org/10.1111/tbed.14310.
https://doi.org/10.1371/journal.pntd.0003302.
https://doi.org/10.1371/journal.pntd.0003302.
https://www.mdpi.com/2304-8158/10/10/2410.
https://www.mdpi.com/2304-8158/10/10/2410.
https://doi.org/10.1186/s13567-024-01405-8.
https://doi.org/10.1186/s13567-024-01405-8.
https://journals.sagepub.com/doi/abs/10.1177/03009858251347522.
https://journals.sagepub.com/doi/abs/10.1177/03009858251347522.
https://www.ncbi.nlm.nih.gov/books/NBK459366/
https://www.ncbi.nlm.nih.gov/books/NBK459366/
https://onlinelibrary.wiley.com/doi/abs/10.1111/avj.12529.
https://www.sciencedirect.com/science/article/pii/0378113594900469?via%3Dihub.
https://www.sciencedirect.com/science/article/pii/S0378113514005768.
https://www.sciencedirect.com/science/article/pii/S0378113514005768.
https://www.agriculture.gov.au/sites/default/files/documents/2004-01b.pdf
https://www.agriculture.gov.au/sites/default/files/documents/import-risk-review-dairy-products-human-consumption-final-report.pdf
https://doi.org/10.1111/tbed.12381
https://doi.org/10.1111/tbed.12381
https://doi.org/10.1111/tbed.12381
https://www.cabidigitallibrary.org/doi/full/10.5555/19652201742.
https://doi.org/10.1186/s12917-016-0674-z.
https://doi.org/10.1186/s12917-016-0674-z.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 111 

OFFICIAL 

OFFICIAL 

Christopher-Hennings, J, Zimmerman, JJ, Rowland, RRR, Nelson, E, Sundberg, P & Diel, DG 2018, 
‘Survival of viral pathogens in animal feed ingredients under transboundary shipping models’, PLOS 
ONE, vol. 13, no. 3, p. e0194509. 

Deng, H, Zhu, S, Zhu, L, Jian, Z, Zhou, Y, Li, F, Deng, L, Deng, J, Deng, Y, Lai, S & Xu, Z 2023, 
‘Histopathological Changes and Inflammatory Response in Specific Pathogen-Free (SPF) with Porcine 
Circovirus Type 3 Infection’, Animals, vol. 13, no. 3, p. 530. 

Depner, K, Bauer, T & Liess, B 1992, ‘Thermal and pH stability of pestiviruses’ (in eng), Rev Sci Tech, 
vol. 11, no. 3, pp. 885-93. 

Diallo, A 1990, ‘Morbillivirus group: genome organisation and proteins’, Veterinary Microbiology, vol. 
23, no. 1, pp. 155-63. 

Diallo, A, Minet, C, Le Goff, C, Berhe, G, Albina, E, Libeau, G & Barrett, T 2007, ‘The threat of peste 
des petits ruminants: progress in vaccine development for disease control’, Vaccine, vol. 25, no. 30, 
pp. 5591-97. 

Dou, Y, Liang, Z, Prajapati, M, Zhang, R, Li, Y & Zhang, Z 2020, ‘Expanding Diversity of Susceptible 
Hosts in Peste Des Petits Ruminants Virus Infection and Its Potential Mechanism Beyond’ (in English), 
Frontiers in Veterinary Science, vol. Volume 7 - 2020. 

Drehoff, CC, Munden, KC, Ray, C, Martinez, H, Robbe-Austerman, S & Lombard, JE 2026, ‘An 
Examination of Gross Lesions Associated with Bovine Tuberculosis in the U.S’, Pathogens, vol. 15, no. 
4, p. 350. 

EAZWV 2019, ‘Bovine viral diarrhoea’, in Transmissible Diseases Handbook 2019, European 
Association of Zoo and Wildlife Veterinarians  

Edwards, S 2000, ‘Survival and inactivation of classical swine fever virus’, Veterinary Microbiology, 
vol. 73, no. 2, pp. 175-81. 

Elbers, ARW, Vos, JH, Bouma, A & Stegeman, JA 2004, ‘Ability of veterinary pathologists to diagnose 
classical swine fever from clinical signs and gross pathological findings’, Preventive Veterinary 
Medicine, vol. 66, no. 1, pp. 239-46. 

Embury-Hyatt, C, Babiuk, S, Manning, L, Ganske, S, Bowden, TR, Boyle, DB & Copps, J 2012, 
‘Pathology and Viral Antigen Distribution following Experimental Infection of Sheep and Goats with 
Capripoxvirus’, Journal of Comparative Pathology, vol. 146, no. 2, pp. 106-15. 

ENSCA 2017, Community Guide to Good Practice for Hygiene and the application of the HACCP 
principles in the production of natural sausage casings, Wijnker, JJ (ed), European Natural Sausage 
Casings Association (ENSCA)  

Evans, CA & Reichel, MP 2021, ‘Non-Bovine Species and the Risk to Effective Control of Bovine Viral 
Diarrhoea (BVD) in Cattle’, Pathogens, vol. 10, no. 10, p. 1263. 

Ezura, K, Usami, Y, Tajima, K, Komaniwa, H, Nagai, S, Narita, M & Kawashima, K 1995, 
‘Gastrointestinal and Skin Lesions in Piglets Naturally Infected with Pseudorabies Virus’, Journal of 
Veterinary Diagnostic Investigation, vol. 7, no. 4, pp. 451-55. 

Fediaevsky, A, Tongue, SC, Nöremark, M, Calavas, D, Ru, G & Hopp, P 2008, ‘A descriptive study of 
the prevalence of atypical and classical scrapie in sheep in 20 European countries’, BMC Veterinary 
Research, vol. 4, no. 1, p. 19. 

Ferrara, G, Pagnini, U, Parisi, A, Amoroso, MG, Fusco, G, Iovane, G & Montagnaro, S 2024, ‘A 
pseudorabies outbreak in hunting dogs in Campania region (Italy): a case presentation and 
epidemiological survey’, BMC Veterinary Research, vol. 20, no. 1, p. 323. 

https://doi.org/10.1371/journal.pone.0194509.
https://doi.org/10.3390/ani13030530.
https://doi.org/10.3390/ani13030530.
https://doc.woah.org/dyn/portal/index.xhtml?page=alo&aloId=26228.
https://www.sciencedirect.com/science/article/pii/037811359090145L.
https://www.sciencedirect.com/science/article/pii/S0264410X07001740.
https://www.sciencedirect.com/science/article/pii/S0264410X07001740.
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2020.00066.
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2020.00066.
https://www.mdpi.com/2076-0817/15/4/350.
https://www.mdpi.com/2076-0817/15/4/350.
https://pocketbase.eazwv.org/api/files/pbc_116307/rb9bb7f430327da/v11_02_bovine_viral_diarrhea_f6e5bfb2ae.pdf.
https://www.sciencedirect.com/science/article/pii/S0378113500001437.
https://www.sciencedirect.com/science/article/pii/S0167587704001710.
https://www.sciencedirect.com/science/article/pii/S0167587704001710.
https://doi.org/10.1016/j.jcpa.2011.12.001.
https://doi.org/10.1016/j.jcpa.2011.12.001.
https://food.ec.europa.eu/system/files/2017-09/biosafety_fh_guidance_guide_good-practice-haccp-ensca.pdf.
https://food.ec.europa.eu/system/files/2017-09/biosafety_fh_guidance_guide_good-practice-haccp-ensca.pdf.
https://www.mdpi.com/2076-0817/10/10/1263.
https://www.mdpi.com/2076-0817/10/10/1263.
https://doi.org/10.1177/104063879500700405.
https://doi.org/10.1186/1746-6148-4-19.
https://doi.org/10.1186/1746-6148-4-19.
https://doi.org/10.1186/s12917-024-04189-3.
https://doi.org/10.1186/s12917-024-04189-3.
https://doi.org/10.1186/s12917-024-04189-3.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 112 

OFFICIAL 

OFFICIAL 

Fiers, J, Cay, AB, Maes, D & Tignon, M 2024, ‘A Comprehensive Review on Porcine Reproductive and 
Respiratory Syndrome Virus with Emphasis on Immunity’, Vaccines, vol. 12, no. 8, p. 942. 

Fine, AE, Pruvot, M, Benfield, CTO, Caron, A, Cattoli, G, Chardonnet, P, Dioli, M, Dulu, T, Gilbert, M, 
Kock, R, Lubroth, J, Mariner, JC, Ostrowski, S, Parida, S, Fereidouni, S, Shiilegdamba, E, Sleeman, JM, 
Schulz, C, Soula, J-J, Van der Stede, Y, Tekola, BG, Walzer, C, Zuther, S, Njeumi, F & Meeting 
Participants 2020, ‘Eradication of Peste des Petits Ruminants Virus and the Wildlife-Livestock 
Interface’ (in English), Frontiers in Veterinary Science, vol. Volume 7 - 2020.. 

Fischer, M, Hühr, J, Blome, S, Conraths, FJ & Probst, C 2020, ‘Stability of African Swine Fever Virus in 
Carcasses of Domestic Pigs and Wild Boar Experimentally Infected with the ASFV “Estonia 2014” 
Isolate’, Viruses, vol. 12, no. 10, p. 1118. 

Fogarty, R, Halpin, K, Hyatt, AD, Daszak, P & Mungall, BA 2008, ‘Henipavirus susceptibility to 
environmental variables’, Virus Research, vol. 132, no. 1, pp. 140-44. 

FSANZ 2014, ‘Approval Report – Proposal P1014 – Primary Production & Processing Standard for 
Meat & Meat Products.’, Food Standards Australia New Zealand, available at 
https://www.foodstandards.gov.au/sites/default/files/food-standards-
code/proposals/Documents/P1014-MeatPPPSAppR-RIScombined.pdf, accessed 20 January 2026. 

Fukai, K, Nishi, T, Ikezawa, M, Kawaguchi, R & Morioka, K 2025, ‘Oral infectivity and 50% porcine 
infectious dose of classical swine fever virus JPN/1/2018 strain isolated from the first case in Japan’ 
(in eng), J Vet Med Sci, vol. 87, no. 7, pp. 769-73. (PMC12246604)  

Galvis, JA, Jones, CM, Prada, JM, Corzo, CA & Machado, G 2022, ‘The between-farm transmission 
dynamics of porcine epidemic diarrhoea virus: A short-term forecast modelling comparison and the 
effectiveness of control strategies’, Transboundary and Emerging Diseases, vol. 69, no. 2, pp. 396-
412. 

Gonçalves, S, Cardoso, MF, Vieira-Pinto, M & Gomes-Neves, E 2022, ‘Bovine Tuberculosis - Analysis of 
10-year cases and impact of visual inspection in the surveillance at the slaughterhouse in Portugal’, 
One Health, vol. 15, p. 100451. 

Gong, L, Deng, Q, Xu, R, Ji, C, Wang, H & Zhang, G 2020, ‘Effects of physical and chemical factors on 
pseudorabies virus activity in vitro’ (in eng), BMC Vet Res, vol. 16, no. 1, p. 358. (PMC7519544)  

Grünberg, W 2026, 'Bovine Viral Diarrhea and Mucosal Disease Complex', in MSD Veterinay Manual 
(Professional version), Abuelo, A (ed), Merck & Co, available at 
https://www.msdvetmanual.com/infectious-diseases/bovine-viral-diarrhea/bovine-viral-diarrhea-
and-mucosal-disease-complex?query=bovine%20viral%20diarrhea%20virus. 

Guirado, E, Schlesinger, LS & Kaplan, G 2013, ‘Macrophages in tuberculosis: friend or foe’, Seminars 
in Immunopathology, vol. 35, no. 5, pp. 563-83. 

Gurley, ES, Montgomery, JM, Hossain, MJ, Bell, M, Azad, AK, Islam, MR, Molla, MA, Carroll, DS, 
Ksiazek, TG, Rota, PA, Lowe, L, Comer, JA, Rollin, P, Czub, M, Grolla, A, Feldmann, H, Luby, SP, 
Woodward, JL & Breiman, RF 2007, ‘Person-to-person transmission of Nipah virus in a Bangladeshi 
community’ (in eng), Emerg Infect Dis, vol. 13, no. 7, pp. 1031-7. (PMC2878219)  

Halpin, K 2026, 'Nipah Virus Infection in Swine', in MSD Veterinay Manual (Professional version), 
Merck & Co, available at https://www.msdvetmanual.com/generalized-conditions/nipah-virus-
infection/nipah-virus-infection-in-swine?query=Nipah%20virus. 

Hamdi, J, Bamouh, Z, Jazouli, M, Alhyane, M, Safini, N, Omari Tadlaoui, K, Fassi Fihri, O & El Harrak, M 
2021a, ‘Experimental infection of indigenous North African goats with goatpox virus’, Acta 
Veterinaria Scandinavica, vol. 63, no. 1, p. 9. 

https://www.mdpi.com/2076-393X/12/8/942.
https://www.mdpi.com/2076-393X/12/8/942.
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2020.00050
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2020.00050
https://www.mdpi.com/1999-4915/12/10/1118.
https://www.mdpi.com/1999-4915/12/10/1118.
https://www.mdpi.com/1999-4915/12/10/1118.
https://www.sciencedirect.com/science/article/pii/S0168170207004297.
https://www.sciencedirect.com/science/article/pii/S0168170207004297.
https://www.foodstandards.gov.au/sites/default/files/food-standards-code/proposals/Documents/P1014-MeatPPPSAppR-RIScombined.pdf.
https://www.foodstandards.gov.au/sites/default/files/food-standards-code/proposals/Documents/P1014-MeatPPPSAppR-RIScombined.pdf.
https://doi.org/10.1292/jvms.25-0123.
https://doi.org/10.1292/jvms.25-0123.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.13997.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.13997.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.13997.
https://www.sciencedirect.com/science/article/pii/S2352771422000830.
https://www.sciencedirect.com/science/article/pii/S2352771422000830.
https://doi.org/10.1186/s12917-020-02573-3.
https://doi.org/10.1186/s12917-020-02573-3.
https://www.msdvetmanual.com/infectious-diseases/bovine-viral-diarrhea/bovine-viral-diarrhea-and-mucosal-disease-complex?query=bovine%20viral%20diarrhea%20virus
https://doi.org/10.1007/s00281-013-0388-2.
https://doi.org/10.3201/eid1307.061128.
https://doi.org/10.3201/eid1307.061128.
https://www.msdvetmanual.com/generalized-conditions/nipah-virus-infection/nipah-virus-infection-in-swine?query=Nipah%20virus
https://doi.org/10.1186/s13028-021-00574-2.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 113 

OFFICIAL 

OFFICIAL 

Hamdi, J, Munyanduki, H, Omari Tadlaoui, K, El Harrak, M & Fassi Fihri, O 2021b, ‘Capripoxvirus 
Infections in Ruminants: A Review’, Microorganisms, vol. 9, no. 5, p. 902. 

Harland, CW, Rabuka, D, Bertozzi, CR & Parthasarathy, R 2008, ‘The Mycobacterium tuberculosis 
Virulence Factor Trehalose Dimycolate Imparts Desiccation Resistance to Model Mycobacterial 
Membranes’, Biophysical Journal, vol. 94, no. 12, pp. 4718-24. 

Hedman, C, Bolea, R, Marín, B, Cobrière, F, Filali, H, Vazquez, F, Pitarch, JL, Vargas, A, Acín, C, 
Moreno, B, Pumarola, M, Andreoletti, O & Badiola, JJ 2016, ‘Transmission of sheep-bovine 
spongiform encephalopathy to pigs’, Veterinary Research, vol. 47, no. 1, p. 14. 

Hermann, JR, Muñoz-Zanzi, CA, Roof, MB, Burkhart, K & Zimmerman, JJ 2005, ‘Probability of porcine 
reproductive and respiratory syndrome (PRRS) virus infection as a function of exposure route and 
dose’, Veterinary Microbiology, vol. 110, no. 1, pp. 7-16. 

Hoffmann, C, Eiden, M, Kaatz, M, Keller, M, Ziegler, U, Rogers, R, Hills, B, Balkema-Buschmann, A, van 
Keulen, L, Jacobs, JG & Groschup, MH 2011, ‘BSE infectivity in jejunum, ileum and ileocaecal junction 
of incubating cattle’, Veterinary Research, vol. 42, no. 1, p. 21. 

Hoffmann, C, Ziegler, U, Buschmann, A, Weber, A, Kupfer, L, Oelschlegel, A, Hammerschmidt, B & 
Groschup, MH 2007, ‘Prions spread via the autonomic nervous system from the gut to the central 
nervous system in cattle incubating bovine spongiform encephalopathy’, Journal of General Virology, 
vol. 88, no. 3, pp. 1048-55. 

Houben, JH, Bakker, WAM & Keizer, G 2005, ‘Effect of trisodium phosphate on slip and textural 
properties of hog and sheep natural sausage casings’, Meat Science, vol. 69, no. 2, pp. 209-14. 

Houston, E, Temeeyasen, G & Piñeyro, PE 2020, ‘Comprehensive review on immunopathogenesis, 
diagnostic and epidemiology of Senecavirus A’, Virus Research, vol. 286, p. 198038. 

Hu, SP, Zhang, Z, Liu, YG, Tian, ZJ, Wu, DL, Cai, XH & He, XJ 2013, ‘Pathogenicity and Distribution of 
Highly Pathogenic Porcine Reproductive and Respiratory Syndrome Virus in Pigs’, Transboundary and 
Emerging Diseases, vol. 60, no. 4, pp. 351-59. 

Huang, YL, Meyer, D, Postel, A, Tsai, KJ, Liu, HM, Yang, CH, Huang, YC, Berkley, N, Deng, MC, Wang, 
FI, Becher, P, Crooke, H & Chang, CY 2021, ‘Identification of a Common Conformational Epitope on 
the Glycoprotein E2 of Classical Swine Fever Virus and Border Disease Virus’ (in eng), Viruses, vol. 13, 
no. 8. (PMC8402670)  

Ibrahim, YM, Liu, C, Yu, Y, Yang, L, Chen, Q, Ma, W, Werid, GM, Li, S, Luo, J, Gao, S, Zhang, S, Fu, L & 
Wang, Y 2026, ‘Swine Enteric Coronaviruses: An Updated Overview of Epidemiology, Diagnosis, 
Prevention, and Control’, Animals, vol. 16, no. 3, p. 458. 

ICTV 2016, ‘ Implementation of taxon-wide non-Latinized binomial species names in the family 
Paramyxoviridae.’, available at 
https://ictv.global/ictv/proposals/2016.011aM.A.v2.Paramyxoviridae_spren.pdf, accessed 5 February 
2026.  

Ijabadeniyi, OA & Pillay, Y 2017, ‘Microbial Safety of Low Water Activity Foods: Study of Simulated 
and Durban Household Samples’, Journal of Food Quality, vol. 2017, no. 1, p. 4931521. 

Islam, A, Cannon, DL, Rahman, MZ, Khan, SU, Epstein, JH, Daszak, P, Luby, SP, Montgomery, JM, 
Klena, JD & Gurley, ES 2023, ‘Nipah Virus Exposure in Domestic and Peridomestic Animals Living in 
Human Outbreak Sites, Bangladesh, 2013-2015’ (in eng), Emerg Infect Dis, vol. 29, no. 2, pp. 393-96. 
(PMC9881791)  

Iwata, N, Sato, Y, Higuchi, Y, Nohtomi, K, Nagata, N, Hasegawa, H, Tobiume, M, Nakamura, Y, 
Hagiwara, Ki, Furuoka, H, Horiuchi, M, Yamakawa, Y & Sata, T 2006, ‘Distribution of PrPSc in Cattle 

https://www.mdpi.com/2076-2607/9/5/902.
https://www.mdpi.com/2076-2607/9/5/902.
https://www.sciencedirect.com/science/article/pii/S0006349508703394.
https://www.sciencedirect.com/science/article/pii/S0006349508703394.
https://www.sciencedirect.com/science/article/pii/S0006349508703394.
https://doi.org/10.1186/s13567-015-0295-8.
https://doi.org/10.1186/s13567-015-0295-8.
https://www.sciencedirect.com/science/article/pii/S0378113505002324.
https://www.sciencedirect.com/science/article/pii/S0378113505002324.
https://www.sciencedirect.com/science/article/pii/S0378113505002324.
https://doi.org/10.1186/1297-9716-42-21.
https://doi.org/10.1186/1297-9716-42-21.
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/vir.0.82186-0.
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/vir.0.82186-0.
https://www.sciencedirect.com/science/article/pii/S0309174004001779.
https://www.sciencedirect.com/science/article/pii/S0309174004001779.
https://www.sciencedirect.com/science/article/pii/S0168170219306902.
https://www.sciencedirect.com/science/article/pii/S0168170219306902.
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1865-1682.2012.01354.x.
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1865-1682.2012.01354.x.
https://www.mdpi.com/1999-4915/13/8/1655.
https://www.mdpi.com/1999-4915/13/8/1655.
https://doi.org/10.3390/ani16030458.
https://doi.org/10.3390/ani16030458.
https://ictv.global/ictv/proposals/2016.011aM.A.v2.Paramyxoviridae_spren.pdf.
https://ictv.global/ictv/proposals/2016.011aM.A.v2.Paramyxoviridae_spren.pdf.
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/4931521.
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/4931521.
https://doi.org/10.3201/eid2902.221379.
https://doi.org/10.3201/eid2902.221379.
https://pubmed.ncbi.nlm.nih.gov/16632909/


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 114 

OFFICIAL 

OFFICIAL 

with Bovine Spongiform Encephalopathy Slaughtered at Abattoirs in Japan’, Japanese Journal of 
Infectious Diseases, vol. 59, no. 2, pp. 100-07. 

Izzati, UZ, Hoa, NT, Lan, NT, Diep, NV, Fuke, N, Hirai, T & Yamaguchi, R 2021a, ‘Pathology of the 
outbreak of subgenotype 2.5 classical swine fever virus in northern Vietnam’ (in eng), Vet Med Sci, 
vol. 7, no. 1, pp. 164-74. (PMC7840204)  

Izzati, UZ, Inanaga, M, Hoa, NT, Nueangphuet, P, Myint, O, Truong, QL, Lan, NT, Norimine, J, Hirai, T & 
Yamaguchi, R 2021b, ‘Pathological investigation and viral antigen distribution of emerging African 
swine fever in Vietnam’, Transboundary and Emerging Diseases, vol. 68, no. 4, pp. 2039-50. 

Jelsma, T, Wijnker, JJ, Smid, B, Verheij, E, van der Poel, WHM & Wisselink, HJ 2019, ‘Salt inactivation 
of classical swine fever virus and African swine fever virus in porcine intestines confirms the existing 
in vitro casings model’, Vet Microbiol, vol. 238, p. 108424. 

-- -- 2021, ‘Determination of Intestinal Viral Loads and Distribution of Bovine Viral Diarrhea Virus, 
Classical Swine Fever Virus, and Peste Des Petits Ruminants Virus: A Pilot Study’ (in eng), Pathogens, 
vol. 10, no. 9. (PMC8466767)  

Jelsma, T, Wijnker, JJ, Verheij, E, van der Poel, WHM & Wisselink, HJ 2026, ‘Salt inactivation kinetics 
of six porcine viruses in a 3D collagen model, simulating natural sausage casings’, Veterinary 
Microbiology, vol. 314, p. 110902. 

Joshi, LR, Fernandes, MHV, Clement, T, Lawson, S, Pillatzki, A, Resende, TP, Vannucci, FA, Kutish, GF, 
Nelson, EA & Diel, DG 2016a, ‘Pathogenesis of Senecavirus A infection in finishing pigs’, Journal of 
General Virology, vol. 97, no. 12, pp. 3267-79. 

Joshi, LR, Mohr, KA, Clement, T, Hain, KS, Myers, B, Yaros, J, Nelson, EA, Christopher-Hennings, J, 
Gava, D, Schaefer, R, Caron, L, Dee, S & Diel, DG 2016b, ‘Detection of the Emerging Picornavirus 
Senecavirus A in Pigs, Mice, and Houseflies’, Journal of Clinical Microbiology, vol. 54, no. 6, pp. 1536-
45. 

Juleff, N, Windsor, M, Reid, E, Seago, J, Zhang, Z, Monaghan, P, Morrison, IW & Charleston, B 2008, 
‘Foot-and-Mouth Disease Virus Persists in the Light Zone of Germinal Centres’, PLOS ONE, vol. 3, no. 
10, p. e3434. 

Kaneko, C, Kaneko, Y, Sudaryatma, PE, Mekata, H, Kirino, Y, Yamaguchi, R & Okabayashi, T 2021, 
‘Pseudorabies virus infection in hunting dogs in Oita, Japan: Report from a prefecture free from 
Aujeszky's disease in domestic pigs’ (in eng), J Vet Med Sci, vol. 83, no. 4, pp. 680-84. (PMC8111351)  

Kasloff, SB, Leung, A, Pickering, BS, Smith, G, Moffat, E, Collignon, B, Embury-Hyatt, C, Kobasa, D & 
Weingartl, HM 2019, ‘Pathogenicity of Nipah henipavirus Bangladesh in a swine host’, Scientific 
Reports, vol. 9, no. 1, p. 5230. 

Killick, KE, Magee, DA, Park, SDE, Taraktsoglou, M, Browne, JA, Conlon, KM, Nalpas, NC, Gormley, E, 
Gordon, SV, MacHugh, DE & Hokamp, K 2014, ‘Key Hub and Bottleneck Genes Differentiate the 
Macrophage Response to Virulent and Attenuated Mycobacterium bovis’ (in English), Frontiers in 
Immunology, vol. Volume 5 - 2014. 

Kittelberger, R, Chaplin, MJ, Simmons, MM, Ramirez-Villaescusa, A, McIntyre, L, MacDiarmid, SC, 
Hannah, MJ, Jenner, J, Bueno, R, Bayliss, D, Black, H, Pigott, CJ & O'Keefe, JS 2010, ‘Atypical 
Scrapie/Nor98 in a Sheep from New Zealand’, Journal of Veterinary Diagnostic Investigation, vol. 22, 
no. 6, pp. 863-75. 

Klaumann, F, Correa-Fiz, F, Franzo, G, Sibila, M, Núñez, JI & Segalés, J 2018, ‘Current Knowledge on 
Porcine circovirus 3 (PCV-3): A Novel Virus With a Yet Unknown Impact on the Swine Industry’ (in 
English), Frontiers in Veterinary Science, vol. Volume 5 - 2018. 

https://pubmed.ncbi.nlm.nih.gov/16632909/
https://doi.org/10.1002/vms3.339.
https://doi.org/10.1002/vms3.339.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.13851.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.13851.
https://doi.org/10.1016/j.vetmic.2019.108424.
https://doi.org/10.1016/j.vetmic.2019.108424.
https://doi.org/10.1016/j.vetmic.2019.108424.
https://www.mdpi.com/2076-0817/10/9/1188.
https://www.mdpi.com/2076-0817/10/9/1188.
https://doi.org/10.1016/j.vetmic.2026.110902.
https://doi.org/10.1016/j.vetmic.2026.110902.
https://doi.org/10.1099/jgv.0.000631.
https://doi.org/10.1128/jcm.03390-15.
https://doi.org/10.1128/jcm.03390-15.
https://doi.org/10.1371/journal.pone.0003434.
https://doi.org/10.1292/jvms.20-0450.
https://doi.org/10.1292/jvms.20-0450.
https://doi.org/10.1038/s41598-019-40476-y.
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2014.00422.
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2014.00422.
https://journals.sagepub.com/doi/abs/10.1177/104063871002200604.
https://journals.sagepub.com/doi/abs/10.1177/104063871002200604.
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2018.00315.
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2018.00315.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 115 

OFFICIAL 

OFFICIAL 

Klaumann, F, Correa-Fiz, F, Sibila, M, Núñez, JI & Segalés, J 2019, ‘Infection dynamics of porcine 
circovirus type 3 in longitudinally sampled pigs from four Spanish farms’, Veterinary Record, vol. 184, 
no. 20, pp. 619-19. 

Koolmees, PA, Tersteeg, MHG, Keizer, G, Van Den Broek, J & Bradley, R 2004, ‘Comparative 
Histological Studies of Mechanically Versus Manually Processed Sheep Intestines Used To Make 
Natural Sausage Casings’, Journal of Food Protection, vol. 67, no. 12, pp. 2747-55. 

Krakowka, S, Ellis, JA, McNeilly, F, Ringler, S, Rings, DM & Allan, G 2001, ‘Activation of the Immune 
System is the Pivotal Event in the Production of Wasting Disease in Pigs Infected with Porcine 
Circovirus-2 (PCV-2)’, Veterinary Pathology, vol. 38, no. 1, pp. 31-42. 

Krishna, VD, Kim, Y, Yang, M, Vannucci, F, Molitor, T, Torremorell, M & Cheeran, MCJ 2020, ‘Immune 
responses to porcine epidemic diarrhea virus (PEDV) in swine and protection against subsequent 
infection’, PLOS ONE, vol. 15, no. 4, p. e0231723. 

Kumar, N, Maherchandani, S, Kashyap, SK, Singh, SV, Sharma, S, Chaubey, KK & Ly, H 2014, ‘Peste Des 
Petits Ruminants Virus Infection of Small Ruminants: A Comprehensive Review’, Viruses, vol. 6, no. 6, 
pp. 2287-327. 

Laisse, CJ, Souza, CK, Pereira, PR, De Lorenzo, C, Bianchi, MV, Mapaco, LP, Pavarini, SP, Canal, CW & 
Driemeier, D 2018, ‘Detection and phylogenetic characterization of porcine circovirus 2 from pigs in 
Mozambique’, Journal of Veterinary Diagnostic Investigation, vol. 30, no. 3, pp. 342-47. 

Lambert Dutton, T & Leedom Larson, K 2016, ‘Porcine circovirus.’, available at 
https://www.cfsph.iastate.edu/pdf/shic-factsheet-porcine-circovirus-3, accessed 29 January 2026.  

Lambert, M-È, Arsenault, J, Poljak, Z & D’Allaire, S 2012, ‘Epidemiological investigations in regard to 
porcine reproductive and respiratory syndrome (PRRS) in Quebec, Canada. Part 2: Prevalence and 
risk factors in breeding sites’, Preventive Veterinary Medicine, vol. 104, no. 1, pp. 84-93. 

Lanyon, SR & Reichel, MP 2014, ‘Bovine viral diarrhoea virus ('pestivirus') in Australia: to control or 
not to control?’ (in eng), Aust Vet J, vol. 92, no. 8, pp. 277-82.https://doi.org/10.1111/avj.12208. 

Lazov, CM, Lohse, L, Belsham, GJ, Rasmussen, TB & Bøtner, A 2022, ‘Experimental Infection of Pigs 
with Recent European Porcine Epidemic Diarrhea Viruses’, Viruses, vol. 14, no. 12, p. 
2751.https://doi.org/10.3390/v14122751. 

Leedom Larson, K 2016, ‘Highly pathogenic porcine reproductive and respiratory syndrome virus.’, 
available at https://www.cfsph.iastate.edu/pdf/shic-factsheet-highly-pathogenic-prrsv, accessed 29 
January 2026.  

Leme, RA, Oliveira, TES, Alfieri, AF, Headley, SA & Alfieri, AA 2016, ‘Pathological, 
Immunohistochemical and Molecular Findings Associated with Senecavirus A-Induced Lesions in 
Neonatal Piglets’, Journal of Comparative Pathology, vol. 155, no. 2, pp. 145-55. 

Li, BX, Ge, JW & Li, YJ 2007, ‘Porcine aminopeptidase N is a functional receptor for the PEDV 
coronavirus’, Virology, vol. 365, no. 1, pp. 166-72.https://doi.org/10.1016/j.virol.2007.03.031. 

Li, S, Wang, J, Yang, Q, Naveed Anwar, M, Yu, S & Qiu, H-J 2017, ‘Complex Virus–Host Interactions 
Involved in the Regulation of Classical Swine Fever Virus Replication: A Minireview’, Viruses, vol. 9, 
no. 7, p. 171. 

Liebler-Tenorio, EM, Ridpath, JF & Neill, JD 2004, ‘Distribution of Viral Antigen and Tissue Lesions in 
Persistent and Acute Infection with the Homologous Strain of Noncytopathic Bovine Viral Diarrhea 
Virus’, Journal of Veterinary Diagnostic Investigation, vol. 16, no. 5, pp. 388-96. 

Liess, B & Plowright, W 1963, ‘Studies in tissue culture on pH-stability of rinderpest virus’ (in eng), J 
Hyg (Lond), vol. 61, no. 2, pp. 205-11. (PMC2134331)  

https://bvajournals.onlinelibrary.wiley.com/doi/abs/10.1136/vr.105219.
https://bvajournals.onlinelibrary.wiley.com/doi/abs/10.1136/vr.105219.
https://doi.org/10.4315/0362-028X-67.12.2747.
https://doi.org/10.4315/0362-028X-67.12.2747.
https://doi.org/10.4315/0362-028X-67.12.2747.
https://journals.sagepub.com/doi/abs/10.1354/vp.38-1-31.
https://journals.sagepub.com/doi/abs/10.1354/vp.38-1-31.
https://journals.sagepub.com/doi/abs/10.1354/vp.38-1-31.
https://doi.org/10.1371/journal.pone.0231723.
https://doi.org/10.1371/journal.pone.0231723.
https://doi.org/10.1371/journal.pone.0231723.
https://doi.org/10.3390/v6062287.
https://doi.org/10.3390/v6062287.
https://doi.org/10.1177/1040638718769266.
https://doi.org/10.1177/1040638718769266.
https://www.cfsph.iastate.edu/pdf/shic-factsheet-porcine-circovirus-3.
https://www.sciencedirect.com/science/article/pii/S0167587711003473.
https://www.sciencedirect.com/science/article/pii/S0167587711003473.
https://www.sciencedirect.com/science/article/pii/S0167587711003473.
https://www.cfsph.iastate.edu/pdf/shic-factsheet-highly-pathogenic-prrsv.
https://doi.org/10.1016/j.jcpa.2016.06.011.
https://doi.org/10.1016/j.jcpa.2016.06.011.
https://doi.org/10.1016/j.jcpa.2016.06.011.
https://www.mdpi.com/1999-4915/9/7/171.
https://www.mdpi.com/1999-4915/9/7/171.
https://doi.org/10.1177/104063870401600504.
https://doi.org/10.1177/104063870401600504.
https://doi.org/10.1177/104063870401600504.
https://pmc.ncbi.nlm.nih.gov/articles/PMC2134331/


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 116 

OFFICIAL 

OFFICIAL 

Linhares, D 2025, 'Porcine reproductive and respiratory syndrome', in MSD Veterinay Manual 
(Professional version), Ramirez, A (ed), Merck & Co, available at 
https://www.msdvetmanual.com/generalized-conditions/porcine-reproductive-and-respiratory-
syndrome/porcine-reproductive-and-respiratory-
syndrome?query=Porcine%20reproductive%20and%20respiratory%20syndrome   

Liu, J, Fan, XZ, Wang, Q, Xu, L, Zhao, QZ, Huang, W, Zhou, YC, Tang, B, Chen, L, Zou, XQ, Sha, S & Zhu, 
YY 2011, ‘Dynamic distribution and tissue tropism of classical swine fever virus in experimentally 
infected pigs’ (in eng), Virol J, vol. 8, p. 201. (PMC3107811)  

Liu, Q & Wang, H-Y 2021, ‘Porcine enteric coronaviruses: an updated overview of the pathogenesis, 
prevalence, and diagnosis’, Veterinary Research Communications, vol. 45, no. 2, pp. 75-86. 

López-Figueroa, C, Cano, E, Navarro, N, Pérez-Maíllo, M, Pujols, J, Núñez, JI, Vergara-Alert, J & 
Segalés, J 2024, ‘Clinical, Pathological and Virological Outcomes of Tissue-Homogenate-Derived and 
Cell-Adapted Strains of Porcine Epidemic Diarrhea Virus (PEDV) in a Neonatal Pig Model’, Viruses, vol. 
16, no. 1, p. 44. 

MacDiarmid, SC & Thompson, EJ 1997, ‘The potential risks to animal health from imported sheep and 
goat meat’ (in eng), Rev Sci Tech, vol. 16, no. 1, pp. 45-56. 

Magar, R, Larochelle, R, Thibault, S & Lamontagne, L 2000, ‘Experimental Transmission of Porcine 
Circovirus Type 2 (PCV2) in Weaned Pigs:a Sequential Study’, Journal of Comparative Pathology, vol. 
123, no. 4, pp. 258-69. 

Maggioli, MF, Fernandes, MHV, Joshi, LR, Sharma, B, Tweet, MM, Noll, JCG, Bauermann, FV & Diel, 
DG 2019, ‘Persistent Infection and Transmission of Senecavirus A from Carrier Sows to Contact 
Piglets’, Journal of Virology, vol. 93, no. 21, pp. 10.1128/jvi.00819-19. 

Maity, HK, Samanta, K, Deb, R & Gupta, VK 2023, ‘Revisiting Porcine Circovirus Infection: Recent 
Insights and Its Significance in the Piggery Sector’, Vaccines, vol. 11, no. 8, p. 1308. 

Mandal, S, Bradshaw, L, Anderson Laura, F, Brown, T, Evans Jason, T, Drobniewski, F, Smith, G, 
Magee John, G, Barrett, A, Blatchford, O, Laurenson Ian, F, Seagar, A-L, Ruddy, M, White, PL, Myers, 
R, Hawkey, P & Abubakar, I 2011, ‘Investigating Transmission of Mycobacterium bovis in the United 
Kingdom in 2005 to 2008’, Journal of Clinical Microbiology, vol. 49, no. 5, pp. 1943-50. 

Mazur-Panasiuk, N & Woźniakowski, G 2020, ‘Natural inactivation of African swine fever virus in 
tissues: Influence of temperature and environmental conditions on virus survival’, Veterinary 
Microbiology, vol. 242, p. 108609. 

Mazur-Panasiuk, N, Żmudzki, J & Woźniakowski, G 2019, ‘African Swine Fever Virus - Persistence in 
Different Environmental Conditions and the Possibility of its Indirect Transmission’ (in eng), J Vet Res, 
vol. 63, no. 3, pp. 303-10. (PMC6749736)  

McGowan, M, McCosker, K, Fordyce, G & Kirkland, P 2020, ‘Epidemiology and Management of BVDV 
in Rangeland Beef Breeding Herds in Northern Australia’ (in eng), Viruses, vol. 12, no. 10. 
(PMC7598213)  

Menin, Á, Fleith, R, Reck, C, Marlow, M, Fernandes, P, Pilati, C & Báfica, A 2013, ‘Asymptomatic Cattle 
Naturally Infected with Mycobacterium bovis Present Exacerbated Tissue Pathology and Bacterial 
Dissemination’, PLOS ONE, vol. 8, no. 1, p. e53884. 

Merchioratto, I, Mendes Peter, C, Ramachandran, A, Maggioli, MF & Vicosa Bauermann, F 2023, 
‘Viability of Veterinary-Relevant Viruses in Decomposing Tissues over a 90-Day Period Using an In-
Vitro System’, Pathogens, vol. 12, no. 9, p. 1104. 

https://www.msdvetmanual.com/generalized-conditions/porcine-reproductive-and-respiratory-syndrome/porcine-reproductive-and-respiratory-syndrome?query=Porcine%20reproductive%20and%20respiratory%20syndrome.
https://link.springer.com/article/10.1186/1743-422X-8-201.
https://link.springer.com/article/10.1186/1743-422X-8-201.
https://doi.org/10.1007/s11259-021-09808-0.
https://doi.org/10.1007/s11259-021-09808-0.
https://doi.org/10.3390/v16010044.
https://doi.org/10.3390/v16010044.
https://doi.org/10.20506/rst.16.1.994.
https://doi.org/10.20506/rst.16.1.994.
https://doi.org/10.1053/jcpa.2000.0413.
https://doi.org/10.1053/jcpa.2000.0413.
https://doi.org/10.1128/jvi.00819-19.
https://doi.org/10.1128/jvi.00819-19.
https://www.mdpi.com/2076-393X/11/8/1308.
https://www.mdpi.com/2076-393X/11/8/1308.
https://doi.org/10.1128/jcm.02299-10.
https://doi.org/10.1128/jcm.02299-10.
https://www.sciencedirect.com/science/article/pii/S0378113519313240.
https://www.sciencedirect.com/science/article/pii/S0378113519313240.
https://doi.org/10.2478/jvetres-2019-0058.
https://doi.org/10.2478/jvetres-2019-0058.
https://doi.org/10.3390/v12101063.
https://doi.org/10.3390/v12101063.
https://doi.org/10.1371/journal.pone.0053884.
https://doi.org/10.1371/journal.pone.0053884.
https://doi.org/10.1371/journal.pone.0053884.
https://doi.org/10.3390/pathogens12091104.
https://doi.org/10.3390/pathogens12091104.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 117 

OFFICIAL 

OFFICIAL 

Middleton, DJ, Westbury, HA, Morrissy, CJ, van der Heide, BM, Russell, GM, Braun, MA & Hyatt, AD 
2002, ‘Experimental Nipah Virus Infection in Pigs and Cats’, Journal of Comparative Pathology, vol. 
126, no. 2, pp. 124-36. 

Mielke, SR & Garabed, R 2020, ‘Environmental persistence of foot-and-mouth disease virus applied 
to endemic regions’ (in eng), Transbound Emerg Dis, vol. 67, no. 2, pp. 543-54. 

Molitor, TW 2026, 'Pseudorabies in Pigs', in MSD Veterinay Manual (Professional version), Ramirez, A 
(ed), Merck & Co, available at https://www.msdvetmanual.com/nervous-
system/pseudorabies/pseudorabies-in-pigs?query=suid%20herpesvirus   

Mone, N, Clark, N, Kyaw-Tanner, M, Turni, C, Barnes, T, Parke, C, Alawneh, J, Blackall, P & Meers, J 
2020, ‘Genetic analysis of porcine circovirus type 2 (PCV2) in Queensland, Australia’, Australian 
Veterinary Journal, vol. 98, no. 8, pp. 388-95. 

Monroe, WE 1989, ‘Clinical signs associated with pseudorabies in dogs’ (in eng), J Am Vet Med Assoc, 
vol. 195, no. 5, pp. 599-602. 

Mora-Díaz, J, Piñeyro, P, Shen, H, Schwartz, K, Vannucci, F, Li, G, Arruda, B & Giménez-Lirola, L 2020, 
‘Isolation of PCV3 from Perinatal and Reproductive Cases of PCV3-Associated Disease and In Vivo 
Characterization of PCV3 Replication in CD/CD Growing Pigs’, Viruses, vol. 12, no. 2, p. 219. 

Mosier, DA 2021, 'Hemorrhagic Septicemia in Water Buffalo and Cattle', in MSD Veterinay Manual 
(Professional version), Merck & Co, available at https://www.msdvetmanual.com/generalized-
conditions/hemorrhagic-septicemia/hemorrhagic-septicemia-in-water-buffalo-and-
cattle?query=Pasteurella%20multocida%20serotypes%206b/e   

Müller, TF, Teuffert, J, Zellmer, R & Conraths, FJ 2001, ‘Experimental infection of European wild boars 
and domestic pigs with pseudorabies viruses with differing virulence’ (in English), American Journal 
of Veterinary Research, vol. 62, no. 2, pp. 252-58. 

Narita, M, Kawashima, K, Kimura, K, Mikami, O, Shibahara, T, Yamada, S & Sakoda, Y 2000, 
‘Comparative Immunohistopathology in Pigs Infected with Highly Virulent or Less Virulent Strains of 
Hog Cholera Virus’, Veterinary Pathology, vol. 37, no. 5, pp. 402-08. 

Narita, M, Zhao, YM, Kawashima, K, Arai, S, Hirose, H, Yamada, S & Ezura, K 1998, ‘Enteric Lesions 
Induced by Different Pseudorabies (Aujeszky's Disease) Virus Strains Inoculated into Closed Intestinal 
Loops of Pigs’, Journal of Veterinary Diagnostic Investigation, vol. 10, no. 1, pp. 36-42. 

Negrete, OA, Levroney, EL, Aguilar, HC, Bertolotti-Ciarlet, A, Nazarian, R, Tajyar, S & Lee, B 2005, 
‘EphrinB2 is the entry receptor for Nipah virus, an emergent deadly paramyxovirus’, Nature, vol. 436, 
no. 7049, pp. 401-05. 

Niederwerder, MC, Stoian, AMM, Rowland, RRR, Dritz, SS, Petrovan, V, Constance, LA, Gebhardt, JT, 
Olcha, M, Jones, CK, Woodworth, JC, Fang, Y, Liang, J & Hefley, TJ 2019, ‘Infectious Dose of African 
Swine Fever Virus When Consumed Naturally in Liquid or Feed’ (in eng), Emerg Infect Dis, vol. 25, no. 
5, pp. 891-97. (PMC6478231)  

Nishi, T, Morioka, K, Kawaguchi, R, Yamada, M, Ikezawa, M & Fukai, K 2021, ‘Quantitative analysis of 
infection dynamics of foot-and-mouth disease virus strain O/CATHAY in pigs and cattle’, PLOS ONE, 
vol. 16, no. 1, p. e0245781. 

Oura, C 2024, 'African Swine Fever', in MSD Veterinay Manual (Professional version), Ramirez, A (ed), 
Merck & Co, available at https://www.msdvetmanual.com/generalized-conditions/african-swine-
fever/african-swine-
fever?query=african%20swine%20fever&_gl=1*1221col*_up*MQ..*_ga*MTY3NTQxOTc3NC4xNzY5N
jQyNzgx*_ga_HM7HGJFRVG*czE3Njk2NDI3ODEkbzEkZzAkdDE3Njk2NDI3ODEkajYwJGwwJGgw   

https://www.sciencedirect.com/science/article/pii/S0021997501905328.
https://doi.org/10.1111/tbed.13383.
https://doi.org/10.1111/tbed.13383.
https://www.msdvetmanual.com/nervous-system/pseudorabies/pseudorabies-in-pigs?query=suid%20herpesvirus.
https://onlinelibrary.wiley.com/doi/abs/10.1111/avj.12952.
https://avmajournals.avma.org/view/journals/javma/195/5/javma.1989.195.05.599.xml?tab_body=abstract.
https://doi.org/10.3390/v12020219.
https://doi.org/10.3390/v12020219.
https://www.msdvetmanual.com/generalized-conditions/hemorrhagic-septicemia/hemorrhagic-septicemia-in-water-buffalo-and-cattle?query=Pasteurella%20multocida%20serotypes%206b/e.
https://doi.org/10.2460/ajvr.2001.62.252.
https://doi.org/10.2460/ajvr.2001.62.252.
https://journals.sagepub.com/doi/abs/10.1354/vp.37-5-402.
https://journals.sagepub.com/doi/abs/10.1354/vp.37-5-402.
https://doi.org/10.1177/104063879801000107.
https://doi.org/10.1177/104063879801000107.
https://doi.org/10.1177/104063879801000107.
https://doi.org/10.1038/nature03838.
https://wwwnc.cdc.gov/eid/article/25/5/18-1495_article.
https://wwwnc.cdc.gov/eid/article/25/5/18-1495_article.
https://doi.org/10.1371/journal.pone.0245781.
https://doi.org/10.1371/journal.pone.0245781.
https://www.msdvetmanual.com/generalized-conditions/african-swine-fever/african-swine-fever?query=african%20swine%20fever&_gl=1*1221col*_up*MQ..*_ga*MTY3NTQxOTc3NC4xNzY5NjQyNzgx*_ga_HM7HGJFRVG*czE3Njk2NDI3ODEkbzEkZzAkdDE3Njk2NDI3ODEkajYwJGwwJGgw.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 118 

OFFICIAL 

OFFICIAL 

Palmer, MV & Whipple, DL 2006, ‘Survival of Mycobacterium bovis on feedstuffs commonly used as 
supplemental feed for white-tailed deer (Odocoileus virginianus)’ (in eng), J Wildl Dis, vol. 42, no. 4, 
pp. 853-8. 

Papageorgiou, K, Bouzalas, I, Giamoustari, K, Wróbel, M, Doukas, D, Stoikou, A, Athanasakopoulou, Z, 
Chatzopoulos, D, Papadopoulos, D, Pakos, S, Karapetsiou, C, Billinis, C, Petridou, E & Kritas, SK 2025, 
‘Detection of Pseudorabies Virus in Hunting Dogs in Greece: The Role of Wild Boars in Virus 
Transmission’, Pathogens, vol. 14, no. 9, p. 905. 

Pasick, J, Berhane, Y, Ojkic, D, Maxie, G, Embury-Hyatt, C, Swekla, K, Handel, K, Fairles, J & 
Alexandersen, S 2014, ‘Investigation into the role of potentially contaminated feed as a source of the 
first-detected outbreaks of porcine epidemic diarrhea in Canada’ (in eng), Transbound Emerg Dis, vol. 
61, no. 5, pp. 397-410. (PMC4282400)  

Paton, DJ & Greiser-Wilke, I 2003, ‘Classical swine fever – an update’, Research in Veterinary Science, 
vol. 75, no. 3, pp. 169-78. 

Patterson, AR, Ramamoorthy, S, Madson, DM, Meng, XJ, Halbur, PG & Opriessnig, T 2011, ‘Shedding 
and infection dynamics of porcine circovirus type 2 (PCV2) after experimental infection’, Veterinary 
Microbiology, vol. 149, no. 1, pp. 91-98. 

Peng, Z, Wang, X, Zhou, R, Chen, H, Wilson, BA & Wu, B 2019, ‘Pasteurella multocida: Genotypes and 
Genomics’, Microbiology and Molecular Biology Reviews, vol. 83, no. 4, pp. 10.1128/mmbr.00014-19. 

Pérez-Lago, L, Navarro, Y & García-de-Viedma, D 2014, ‘Current knowledge and pending challenges in 
zoonosis caused by Mycobacterium bovis: A review’, Research in Veterinary Science, vol. 97, pp. S94-
S100. 

Pham, TH, Lila, MAM, Rahaman, NYA, Lai, HLT, Nguyen, LT, Do, KV & Noordin, MM 2020, 
‘Epidemiology and clinico-pathological characteristics of current goat pox outbreak in North 
Vietnam’, BMC Veterinary Research, vol. 16, no. 1, p. 128. 

Pocock, DH & Garwes, DJ 1975, ‘The influence of pH on the growth and stability of transmissible 
gastroenteritis virus in vitro’ (in eng), Arch Virol, vol. 49, no. 2-3, pp. 239-47. (PMC7086683)  

Postler, TS, Beer, M, Blitvich, BJ, Bukh, J, de Lamballerie, X, Drexler, JF, Imrie, A, Kapoor, A, 
Karganova, GG, Lemey, P, Lohmann, V, Simmonds, P, Smith, DB, Stapleton, JT & Kuhn, JH 2023, 
‘Renaming of the genus Flavivirus to Orthoflavivirus and extension of binomial species names within 
the family Flaviviridae’, Archives of Virology, vol. 168, no. 9, p. 224. 

Qi, S, Wo, L, Sun, C, Zhang, J, Pang, Q & Yin, X 2022, ‘Host Cell Receptors Implicated in the Cellular 
Tropism of BVDV’, Viruses, vol. 14, no. 10, p. 2302. 

Ramos, B, Pereira, AC, Reis, AC & Cunha, MV 2020, ‘Estimates of the global and continental burden of 
animal tuberculosis in key livestock species worldwide: A meta-analysis study’ (in eng), One Health, 
vol. 10, p. 100169. (PMC7582805)  

Raye, W, Muhling, J, Warfe, L, Buddle, J, Palmer, C & Wilcox, G 2005, ‘The detection of porcine 
circovirus in the Australian pig herd’, Australian Veterinary Journal, vol. 83, no. 5, pp. 300-04. 

Raymond, P, Bellehumeur, C, Nagarajan, M, Longtin, D, Ferland, A, Müller, P, Bissonnette, R & 
Simard, C 2017, ‘Porcine reproductive and respiratory syndrome virus (PRRSV) in pig meat’ (in eng), 
Can J Vet Res, vol. 81, no. 3, pp. 162-70. (PMC5508380)  

Richards, K, Pointon, A & Cutler, R 2025, ‘A qualitative risk assessment for the importation of fresh 
porcine semen into Australia’, Australian Veterinary Journal, vol. 103, no. 9, pp. 603-13. 

Richter, V, Kattwinkel, E, Firth, CL, Marschik, T, Dangelmaier, M, Trauffler, M, Obritzhauser, W, 
Baumgartner, W, Käsbohrer, A & Pinior, B 2019, ‘Mapping the global prevalence of bovine viral 

https://pubmed.ncbi.nlm.nih.gov/17255455/
https://pubmed.ncbi.nlm.nih.gov/17255455/
https://www.mdpi.com/2076-0817/14/9/905.
https://www.mdpi.com/2076-0817/14/9/905.
https://doi.org/10.1111/tbed.12269.
https://doi.org/10.1111/tbed.12269.
https://www.sciencedirect.com/science/article/pii/S0034528803000766.
https://www.sciencedirect.com/science/article/pii/S0378113510005079.
https://www.sciencedirect.com/science/article/pii/S0378113510005079.
https://journals.asm.org/doi/abs/10.1128/mmbr.00014-19.
https://journals.asm.org/doi/abs/10.1128/mmbr.00014-19.
https://www.sciencedirect.com/science/article/pii/S0034528813003706.
https://www.sciencedirect.com/science/article/pii/S0034528813003706.
https://doi.org/10.1186/s12917-020-02345-z.
https://doi.org/10.1186/s12917-020-02345-z.
https://link.springer.com/article/10.1007/BF01317542.
https://link.springer.com/article/10.1007/BF01317542.
https://doi.org/10.1007/s00705-023-05835-1.
https://doi.org/10.1007/s00705-023-05835-1.
https://www.mdpi.com/1999-4915/14/10/2302.
https://www.mdpi.com/1999-4915/14/10/2302.
https://doi.org/10.1016/j.onehlt.2020.100169.
https://doi.org/10.1016/j.onehlt.2020.100169.
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1751-0813.2005.tb12747.x.
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1751-0813.2005.tb12747.x.
https://pmc.ncbi.nlm.nih.gov/articles/PMC5508380/
https://onlinelibrary.wiley.com/doi/abs/10.1111/avj.13439.
https://onlinelibrary.wiley.com/doi/abs/10.1111/avj.13439.
https://www.veterinaryworld.org/Vol.14/April-2021/6.html.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 119 

OFFICIAL 

OFFICIAL 

diarrhoea virus infection and its associated mitigation programmes’ (in eng), Vet Rec, vol. 184, no. 23, 
p. 711. (PMC6582812)  

Ridpath, JF, Fulton, RW, Kirkland, PD & Neill, JD 2010, ‘Prevalence and Antigenic Differences 
Observed between Bovine Viral Diarrhea Virus Subgenotypes Isolated from Cattle in Australia and 
Feedlots in the Southwestern United States’, Journal of Veterinary Diagnostic Investigation, vol. 22, 
no. 2, pp. 184-91. 

Risatti, GR & Borca, M 2025, 'Classical Swine Fever', in MSD Veterinay Manual (Professional version), 
Ramirez, A (ed), Merck & Co, available at https://www.msdvetmanual.com/generalized-
conditions/classical-swine-fever/classical-swine-fever?query=classical%20swine%20fever. 

Rosato, G, Makoni, GM, Cobos, À, Sibila, M, Segalés, J, Marti, H, Prähauser, B & Seehusen, F 2024, 
‘Retrospective Analyses of Porcine Circovirus Type 3 (PCV-3) in Switzerland’, Viruses, vol. 16, no. 9, p. 
1431. 

Salguero, FJ 2020, ‘Comparative Pathology and Pathogenesis of African Swine Fever Infection in 
Swine’ (in eng), Front Vet Sci, vol. 7, p. 282. (PMC7248413)  

Saliki, JT 2023, 'Peste des Petits Ruminants', in MSD Veterinay Manual (Professional version), Abuelo, 
A (ed), Merck & Co, available at https://www.msdvetmanual.com/generalized-conditions/peste-des-
petits-ruminants/peste-des-petits-ruminants?query=Peste%20des%20petits%20ruminants. 

Sánchez, CM, Izeta, A, Sánchez-Morgado, J, M., Alonso, S, Sola, I, Balasch, M, Plana-Durán, J & 
Enjuanes, L 1999, ‘Targeted Recombination Demonstrates that the Spike Gene of Transmissible 
Gastroenteritis Coronavirus Is a Determinant of Its Enteric Tropism and Virulence’, Journal of 
Virology, vol. 73, no. 9, pp. 7607-18. 

Santos, IR, Henker, LC, Bandinelli, MB, Bianchi, MV, Vielmo, A, Taunde, PA, Schwertz, CI, Konradt, G, 
Vargas, TP, Driemeier, D & Pavarini, SP 2021, ‘Pathology of Gastrointestinal Tuberculosis in Cattle’, 
Journal of Comparative Pathology, vol. 184, pp. 7-11. 

Santos, N 2024, 'Overview of tuberculosis in animals', in MSD Veterinay Manual (Professional 
version), Abuelo, A (ed), Merck & Co, available at https://www.msdvetmanual.com/generalized-
conditions/overview-of-tuberculosis-in-animals/overview-of-tuberculosis-in-
animals?query=tuberculosis%20in%20animals   

Saporiti, V, Franzo, G, Sibila, M & Segalés, J 2021, ‘Porcine circovirus 3 (PCV-3) as a causal agent of 
disease in swine and a proposal of PCV-3 associated disease case definition’, Transboundary and 
Emerging Diseases, vol. 68, no. 6, pp. 2936-48. 

Scharnböck, B, Roch, F-F, Richter, V, Funke, C, Firth, CL, Obritzhauser, W, Baumgartner, W, 
Käsbohrer, A & Pinior, B 2018, ‘A meta-analysis of bovine viral diarrhoea virus (BVDV) prevalences in 
the global cattle population’, Scientific Reports, vol. 8, no. 1, p. 14420. 

Schulz, C, Fast, C, Schlottau, K, Hoffmann, B & Beer, M 2018, ‘Neglected Hosts of Small Ruminant 
Morbillivirus’ (in eng), Emerg Infect Dis, vol. 24, no. 12, pp. 2334-37. (PMC6256395)  

Scott, A, McCluskey, B, Brown-Reid, M, Grear, D, Pitcher, P, Ramos, G, Spencer, D & Singrey, A 2016, 
‘Porcine epidemic diarrhea virus introduction into the United States: Root cause investigation’ (in 
eng), Prev Vet Med, vol. 123, pp. 192-201. (PMC7114364)  

Segalés, J 2025, 'Porcine Circoviruses and Their Associated Diseases', in MSD Veterinay Manual 
(Professional version), Ramirez, A (ed), Merck & Co, available at 
https://www.msdvetmanual.com/infectious-diseases/porcine-circoviruses/porcine-circoviruses-and-
their-associated-diseases?query=circovirus  https://www.msdvetmanual.com/infectious-
diseases/porcine-circoviruses/porcine-circoviruses-and-their-associated-diseases?query=circovirus. 

https://www.veterinaryworld.org/Vol.14/April-2021/6.html.
https://doi.org/10.1177/104063871002200203.
https://doi.org/10.1177/104063871002200203.
https://doi.org/10.1177/104063871002200203.
https://www.msdvetmanual.com/generalized-conditions/classical-swine-fever/classical-swine-fever?query=classical%20swine%20fever
https://www.mdpi.com/1999-4915/16/9/1431.
https://doi.org/10.3389/fvets.2020.00282.
https://doi.org/10.3389/fvets.2020.00282.
https://www.msdvetmanual.com/generalized-conditions/peste-des-petits-ruminants/peste-des-petits-ruminants?query=Peste%20des%20petits%20ruminants
https://doi.org/10.1128/jvi.73.9.7607-7618.1999.
https://doi.org/10.1128/jvi.73.9.7607-7618.1999.
https://www.sciencedirect.com/science/article/pii/S0021997521000141.
https://www.msdvetmanual.com/generalized-conditions/overview-of-tuberculosis-in-animals/overview-of-tuberculosis-in-animals?query=tuberculosis%20in%20animals.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.14204.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.14204.
https://doi.org/10.1038/s41598-018-32831-2.
https://doi.org/10.1038/s41598-018-32831-2.
https://doi.org/10.3201/eid2412.180507.
https://doi.org/10.3201/eid2412.180507.
https://doi.org/10.1016/j.prevetmed.2015.11.013.
https://www.msdvetmanual.com/infectious-diseases/porcine-circoviruses/porcine-circoviruses-and-their-associated-diseases?query=circovirus%20%20https://www.msdvetmanual.com/infectious-diseases/porcine-circoviruses/porcine-circoviruses-and-their-associated-diseases?query=circovirus.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 120 

OFFICIAL 

OFFICIAL 

Segalés, J, Franzo, G, Larsen, LE, Nauwynck, H, Opriessnig, T, Stadejek, T & Vannucci, F 2025, 
‘Knowledge gaps in research and control of porcine circovirus 2 (PCV2) infections’, BMC Veterinary 
Research, vol. 22, no. 1, p. 14. 

Segalés, J, Kekarainen, T & Cortey, M 2013, ‘The natural history of porcine circovirus type 2: From an 
inoffensive virus to a devastating swine disease?’, Veterinary Microbiology, vol. 165, no. 1, pp. 13-20. 

Sehl, J & Teifke, JP 2020, ‘Comparative Pathology of Pseudorabies in Different Naturally and 
Experimentally Infected Species—A Review’, Pathogens, vol. 9, no. 8, p. 
633.https://doi.org/10.3390/pathogens9080633. 

Senthilkumar, D, Rajukumar, K, Sen, A, Kumar, M, Shrivastava, D, Kalaiyarasu, S, Gautam, S, Singh, F, 
Kulkarni, DD & Singh, VP 2018, ‘Pathogenic characterization of porcine reproductive and respiratory 
syndrome virus of Indian origin in experimentally infected piglets’ (in eng), Transbound Emerg Dis, 
vol. 65, no. 6, pp. 1522-36. 

Serrano, M, Sevilla, IA, Fuertes, M, Geijo, M, Risalde, MÁ, Ruiz-Fons, JF, Gortazar, C, Juste, RA, 
Domínguez, L, Elguezabal, N & Garrido, JM 2018, ‘Different lesion distribution in calves orally or 
intratracheally challenged with Mycobacterium bovis: implications for diagnosis’, Veterinary 
Research, vol. 49, no. 1, p. 74. 

Shumilova, I, Sprygin, A, Mazloum, A, Pronin, V, Byadovskaya, O, Babiuk, S, Donnik, I & Chvala, I 2023, 
‘Comparison of Gross Pathology between Classical and Recombinant Lumpy Skin Disease Viruses’, 
Viruses, vol. 15, no. 9, p. 1883. 

Skuce, RA, Allen, AR & McDowell, SWJ 2012, ‘Herd-Level Risk Factors for Bovine Tuberculosis: A 
Literature Review’, Veterinary Medicine International, vol. 2012, no. 1, p. 621210. 

Smith, DB, Meyers, G, Bukh, J, Gould, EA, Monath, T, Scott Muerhoff, A, Pletnev, A, Rico-Hesse, R, 
Stapleton, JT, Simmonds, P & Becher, P 2017, ‘Proposed revision to the taxonomy of the genus 
Pestivirus, family Flaviviridae’, Journal of General Virology, vol. 98, no. 8, pp. 2106-12. 

Spickler, AR 2016a, ‘Bovine Spongiform Encephalopathy.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/bovine_spongiform_encephalopathy.pdf, accessed 
29 January 2026.  

-- -- 2016b, ‘Scrapie.’, available at https://www.cfsph.iastate.edu/Factsheets/pdfs/scrapie.pdf, 
accessed 29 January 2026.  

-- -- 2017, ‘Sheep pox and goat pox.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/sheep_and_goat_pox.pdf, accessed 29 January 
2026.  

-- -- 2019a, ‘Bovine Tuberculosis.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/bovine_tuberculosis.pdf, accessed 29 January 2026.. 

-- -- 2019b, ‘Hemorragic Septicemia.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/hemorrhagic_septicemia.pdf, accessed 29 January 
2026.  

-- -- 2024a, ‘Aujeszky’s Disease.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/aujeszkys_disease.pdf, accessed 29 January 2026.  

-- -- 2024b, ‘Peste des Petits Ruminants.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/peste_des_petits_ruminants.pdf, accessed 29 
January 2026.  

-- -- 2025a, ‘African Swine Fever.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/african_swine_fever.pdf, accessed 29 January 2026.  

https://doi.org/10.1186/s12917-025-05134-8.
https://www.sciencedirect.com/science/article/pii/S0378113513000424.
https://www.sciencedirect.com/science/article/pii/S0378113513000424.
https://onlinelibrary.wiley.com/doi/10.1111/tbed.12893.
https://onlinelibrary.wiley.com/doi/10.1111/tbed.12893.
https://doi.org/10.1186/s13567-018-0566-2.
https://doi.org/10.1186/s13567-018-0566-2.
https://doi.org/10.3390/v15091883.
https://onlinelibrary.wiley.com/doi/abs/10.1155/2012/621210.
https://onlinelibrary.wiley.com/doi/abs/10.1155/2012/621210.
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/jgv.0.000873.
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/jgv.0.000873.
https://www.cfsph.iastate.edu/Factsheets/pdfs/bovine_spongiform_encephalopathy.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/scrapie.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/sheep_and_goat_pox.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/bovine_tuberculosis.pdf
https://www.cfsph.iastate.edu/Factsheets/pdfs/hemorrhagic_septicemia.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/aujeszkys_disease.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/peste_des_petits_ruminants.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/african_swine_fever.pdf.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 121 

OFFICIAL 

OFFICIAL 

-- -- 2025b, ‘Classical Swine Fever.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/classical_swine_fever.pdf, accessed 29 January 
2026.  

-- -- 2025c, ‘Foot and mouth disease.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/foot_and_mouth_disease.pdf, accessed 29 January 
2026.  

-- -- 2025d, ‘Lumpy skin disease.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/lumpy_skin_disease.pdf, accessed 29 January 2026.  

-- -- 2025e, ‘Nipah virus infection.’, available at 
https://www.cfsph.iastate.edu/Factsheets/pdfs/nipah.pdf, accessed 29 January 2026. 

Stenfeldt, C, Bertram, MR, Meek, HC, Hartwig, EJ, Smoliga, GR, Niederwerder, MC, Diel, DG, Dee, SA 
& Arzt, J 2022, ‘The risk and mitigation of foot-and-mouth disease virus infection of pigs through 
consumption of contaminated feed’, Transboundary and Emerging Diseases, vol. 69, no. 1, pp. 72-
87.https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.14230. 

Stoian, AMM, Petrovan, V, Constance, LA, Olcha, M, Dee, S, Diel, DG, Sheahan, MA, Rowland, RRR, 
Patterson, G & Niederwerder, MC 2020, ‘Stability of classical swine fever virus and pseudorabies 
virus in animal feed ingredients exposed to transpacific shipping conditions’, Transboundary and 
Emerging Diseases, vol. 67, no. 4, pp. 1623-32. 

Szacawa, E, Radulski, Ł, Weiner, M, Szulowski, K & Krajewska-Wędzina, M 2025, ‘Mycobacterium 
tuberculosis Complex Infections in Animals: A Comprehensive Review of Species Distribution and 
Laboratory Diagnostic Methods’ (in eng), Pathogens, vol. 14, no. 10. (PMC12567028)  

Temeeyasen, G, Lierman, S, Arruda, BL, Main, R, Vannucci, F, Gimenez-Lirola, LG & Piñeyro, PE 2021, 
‘Pathogenicity and immune response against porcine circovirus type 3 infection in caesarean-derived, 
colostrum-deprived pigs’, Journal of General Virology, vol. 102, no. 11. 

Terry, LA, Marsh, S, Ryder, SJ, Hawkins, SA, Wells, GA & Spencer, YI 2003, ‘Detection of disease-
specific PrP in the distal ileum of cattle exposed orally to the agent of bovine spongiform 
encephalopathy’ (in eng), Vet Rec, vol. 152, no. 13, pp. 387-92. 

Thomas, JT, Chen, Q, Gauger, PC, Giménez-Lirola, LG, Sinha, A, Harmon, KM, Madson, DM, Burrough, 
ER, Magstadt, DR, Salzbrenner, HM, Welch, MW, Yoon, K-J, Zimmerman, JJ & Zhang, J 2015, ‘Effect of 
Porcine Epidemic Diarrhea Virus Infectious Doses on Infection Outcomes in Naïve Conventional 
Neonatal and Weaned Pigs’, PLOS ONE, vol. 10, no. 10, p. e0139266. 

Thomson, CM, Chanter, N & Wathes, CM 1992, ‘Survival of toxigenic Pasteurella multocida in 
aerosols and aqueous liquids’, Applied and Environmental Microbiology, vol. 58, no. 3, pp. 932-
36.https://journals.asm.org/doi/abs/10.1128/aem.58.3.932-936.1992. 

Tousignant, SJP, Bruner, L, Schwartz, J, Vannucci, F, Rossow, S & Marthaler, DG 2017, ‘Longitudinal 
study of Senecavirus a shedding in sows and piglets on a single United States farm during an 
outbreak of vesicular disease’, BMC Veterinary Research, vol. 13, no. 1, p. 277. 

Underdahl, NR, Mebus, CA & Torres-Medina, A 1975, ‘Recovery of Transmissible Gastroenteritis Virus 
from Chronically Infected Experimental Pigs’ (in English), American Journal of Veterinary Research, 
vol. 36, no. 10, pp. 1473-76. 

van der Linden, IFA, van der Linde-Bril, EM, Voermans, JJM, van Rijn, PA, Pol, JMA, Martin, R & 
Steverink, PJGM 2003, ‘Oral transmission of porcine reproductive and respiratory syndrome virus by 
muscle of experimentally infected pigs’, Veterinary Microbiology, vol. 97, no. 1, pp. 45-54. 

https://www.cfsph.iastate.edu/Factsheets/pdfs/classical_swine_fever.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/foot_and_mouth_disease.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/lumpy_skin_disease.pdf.
https://www.cfsph.iastate.edu/Factsheets/pdfs/nipah.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.13498.
https://onlinelibrary.wiley.com/doi/abs/10.1111/tbed.13498.
https://doi.org/10.3390/pathogens14101004.
https://doi.org/10.3390/pathogens14101004.
https://doi.org/10.3390/pathogens14101004.
https://doi.org/10.1099/jgv.0.001502.
https://doi.org/10.1099/jgv.0.001502.
https://bvajournals.onlinelibrary.wiley.com/doi/epdf/10.1136/vr.152.13.387.
https://bvajournals.onlinelibrary.wiley.com/doi/epdf/10.1136/vr.152.13.387.
https://bvajournals.onlinelibrary.wiley.com/doi/epdf/10.1136/vr.152.13.387.
https://doi.org/10.1371/journal.pone.0139266.
https://doi.org/10.1371/journal.pone.0139266.
https://doi.org/10.1371/journal.pone.0139266.
https://doi.org/10.1186/s12917-017-1172-7.
https://doi.org/10.1186/s12917-017-1172-7.
https://doi.org/10.1186/s12917-017-1172-7.
https://doi.org/10.2460/ajvr.1975.36.10.1473.
https://doi.org/10.2460/ajvr.1975.36.10.1473.
https://www.sciencedirect.com/science/article/pii/S0378113503002980.
https://www.sciencedirect.com/science/article/pii/S0378113503002980.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 122 

OFFICIAL 

OFFICIAL 

van Driessche, L, De Neve, C, Haesebrouck, F, van Leenen, K, Boyen, F & Pardon, B 2020, ‘Storage 
time and temperature affect the isolation rate of Mannheimia haemolytica and Pasteurella multocida 
from bovine bronchoalveolar lavage samples’, BMC Veterinary Research, vol. 16, no. 1, p. 238. 

van Keulen, LJM, Schreuder, BEC, Vromans, MEW, Langeveld, JPM & Smits, MA 1999, ‘Scrapie-
associated Prion Protein in the Gastro-intestinal Tract of Sheep with Natural Scrapie’, Journal of 
Comparative Pathology, vol. 121, no. 1, pp. 55-63. 

Van Keulen, LJM, Vromans, MEW & Van Zijderveld, FG 2002, ‘Early and late pathogenesis of natural 
scrapie infection in sheep’, APMIS, vol. 110, no. 1, pp. 23-32. 

van Vlijmen, HWT, Curry, S, Schaefer, M & Karplus, M 1998, ‘Titration calculations of foot-and-mouth 
disease virus capsids and their stabilities as a function of pH11Edited by A. R. Fersht’, Journal of 
Molecular Biology, vol. 275, no. 2, pp. 295-308. 

Vannucci, F 2022, 'Seneca Valley Virus Disease in Pigs', in MSD Veterinay Manual (Professional 
version), Merck & Co, available at https://www.msdvetmanual.com/generalized-conditions/seneca-
valley-virus-disease/seneca-valley-virus-disease-in-pigs?query=senecavirus   

Walz, PH, Baker, JC, Mullaney, TP, Kaneene, JB & Maes, RK 1999, ‘Comparison of type I and type II 
bovine viral diarrhea virus infection in swine’ (in eng), Can J Vet Res, vol. 63, no. 2, pp. 119-23. 
(PMC1189530)  

Walz, PH, Bell, TG, Wells, JL, Grooms, DL, Kaiser, L, Maes, RK & Baker, JC 2001, ‘Relationship between 
degree of viremia and disease manifestation in calves with experimentally induced bovine viral 
diarrhea virus infection’ (in eng), Am J Vet Res, vol. 62, no. 7, pp. 1095-103. 

Wardley, RC & Wilkinson, PJ 1978, ‘The growth of virulent African swine fever virus in pig monocytes 
and macrophages’, J Gen Virol, vol. 38, no. 1, pp. 183-6. 

Weingartl, H, Czub, S, Copps, J, Berhane, Y, Middleton, D, Marszal, P, Gren, J, Smith, G, Ganske, S, 
Manning, L & Czub, M 2005, ‘Invasion of the Central Nervous System in a Porcine Host by Nipah 
Virus’, Journal of Virology, vol. 79, no. 12, pp. 7528-34. 

WHO 2026, ‘Nipah virus’, available at https://www.who.int/news-room/fact-sheets/detail/nipah-
virus#:~:text=suitably%20equipped%20laboratories.-
,Treatment,under%20different%20stages%20of%20development., accessed 29 January 2026.  

Wieringa-Jelsma, T, Quak, S & Loeffen, WLA 2006, ‘Limited BVDV transmission and full protection 
against CSFV transmission in pigs experimentally infected with BVDV type 1b’, Veterinary 
Microbiology, vol. 118, no. 1, pp. 26-36. 

Wieringa-Jelsma, T, Wijnker, JJ, Zijlstra-Willems, EM, Dekker, A, Stockhofe-Zurwieden, N, Maas, R & 
Wisselink, HJ 2011, ‘Virus inactivation by salt (NaCl) and phosphate supplemented salt in a 3D 
collagen matrix model for natural sausage casings’, Int J Food Microbiol, vol. 148, no. 2, pp. 128-34. 

Wiggan, O, Livengood, JA, Silengo, SJ, Kinney, RM, Osorio, JE, Huang, CY & Stinchcomb, DT 2011, 
‘Novel formulations enhance the thermal stability of live-attenuated flavivirus vaccines’ (in eng), 
Vaccine, vol. 29, no. 43, pp. 7456-62. (PMC3186865)  

Wijnker, JJ, Depner, KR & Berends, BR 2008, ‘Inactivation of classical swine fever virus in porcine 
casing preserved in salt’, Int J Food Microbiol, vol. 128, no. 2, pp. 411-3. 

Wijnker, JJ, Haas, B & Berends, BR 2007, ‘Removal of foot-and-mouth disease virus infectivity in 
salted natural casings by minor adaptation of standardized industrial procedures’, Int J Food 
Microbiol, vol. 115, no. 2, pp. 214-9. 

-- -- 2012, ‘Inactivation of foot-and-mouth disease virus in various bovine tissues used for the 
production of natural sausage casings’, Int J Food Microbiol, vol. 153, no. 1-2, pp. 237-40. 

https://doi.org/10.1186/s12917-020-02456-7.
https://doi.org/10.1186/s12917-020-02456-7.
https://doi.org/10.1186/s12917-020-02456-7.
https://doi.org/10.1053/jcpa.1998.0300.
https://doi.org/10.1053/jcpa.1998.0300.
https://doi.org/10.1034/j.1600-0463.2002.100104.x.
https://doi.org/10.1034/j.1600-0463.2002.100104.x.
https://www.sciencedirect.com/science/article/pii/S0022283697914182.
https://www.sciencedirect.com/science/article/pii/S0022283697914182.
https://www.msdvetmanual.com/generalized-conditions/seneca-valley-virus-disease/seneca-valley-virus-disease-in-pigs?query=senecavirus.
https://pmc.ncbi.nlm.nih.gov/articles/PMC1189530/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1189530/
https://doi.org/10.2460/ajvr.2001.62.1095.
https://doi.org/10.2460/ajvr.2001.62.1095.
https://doi.org/10.2460/ajvr.2001.62.1095.
https://www.ncbi.nlm.nih.gov/pubmed/340610.
https://www.ncbi.nlm.nih.gov/pubmed/340610.
https://journals.asm.org/doi/abs/10.1128/jvi.79.12.7528-7534.2005.
https://journals.asm.org/doi/abs/10.1128/jvi.79.12.7528-7534.2005.
https://www.who.int/news-room/fact-sheets/detail/nipah-virus#:~:text=suitably%20equipped%20laboratories.-,Treatment,under%20different%20stages%20of%20development.
https://doi.org/10.1016/j.vetmic.2006.06.014.
https://doi.org/10.1016/j.vetmic.2006.06.014.
https://doi.org/10.1016/j.ijfoodmicro.2011.05.010.
https://doi.org/10.1016/j.ijfoodmicro.2011.05.010.
https://doi.org/10.1016/j.vaccine.2011.07.054.
https://doi.org/10.1016/j.ijfoodmicro.2008.09.013.
https://doi.org/10.1016/j.ijfoodmicro.2008.09.013.
https://doi.org/10.1016/j.ijfoodmicro.2006.10.030.
https://doi.org/10.1016/j.ijfoodmicro.2006.10.030.
https://doi.org/10.1016/j.ijfoodmicro.2011.11.013.
https://doi.org/10.1016/j.ijfoodmicro.2011.11.013.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 123 

OFFICIAL 

OFFICIAL 

Wijnker, JJ, Tersteeg, MHG, Berends, BR, Vernooij, JCM & Koolmees, PA 2008, ‘Quantitative 
Histological Analysis of Bovine Small Intestines before and after Processing into Natural Sausage 
Casings’, Journal of Food Protection, vol. 71, no. 6, pp. 1199-204. 

Wijnker, JJ, Tjeerdsma-van Bokhoven, JLM & Veldhuizen, EJA 2009, ‘Phosphate analysis of natural 
sausage casings preserved in brines with phosphate additives as inactivating agent – Method 
validation’, Meat Science, vol. 81, no. 1, pp. 245-48. 

Wilkinson, PJ & Wardley, RC 1978, ‘The replication of African swine fever virus in pig endothelial 
cells’, Br Vet J, vol. 134, no. 3, pp. 280-2. 

Willgert, K, Cliff, M, Meinke, S, Messina, D, Broom, DM, Wood, J & Conlan, AJK 2025, ‘Burden of 
Bovine Tuberculosis on Animal Health, Welfare and Production: A Systematic Review’ (in eng), 
Transbound Emerg Dis, vol. 2025, p. 6541298. (PMC12520801)  

Williams, GA, Koenen, ME, Havenaar, R, Wheeler, P, Gowtage, S, Lesellier, S & Chambers, MA 2019, 
‘Survival of Mycobacterium bovis BCG oral vaccine during transit through a dynamic in vitro model 
simulating the upper gastrointestinal tract of badgers’, PLOS ONE, vol. 14, no. 4, p. e0214859. 

WOAH 1986, ‘Sheep pox and goat pox’, in WOAH Terrestrial animal health code, World Organisation 
of Animal Health WOAH  

-- -- 1992, ‘Transmissible gastroenteritis’, in WOAH Terrestrial animal health code, World 
Organisation of Animal Health WOAH  

-- -- 2011, ‘Scrapie’, in WOAH Terrestrial animal health code, World Organisation of Animal Health 
WOAH  

-- -- 2014, ‘Infection with porcine epidemic diarrhoea virus’, in OIE Technical factsheet, World 
Organisation of Animal Health WOAH https://www.woah.org/app/uploads/2021/03/a-factsheet-
pedv.pdf. 

-- -- 2018, ‘Infection with lumpy skin disease virus’, in WOAH Terrestrial animal health code, World 
Organisation of Animal Health WOAH  

-- -- 2020, 'Porcine circovirus infection.', in OIE Technical Disease Cards, World Organisation for 
Animal Health, available at https://www.woah.org/app/uploads/2021/05/circoviruses-infection-
with.pdf   

-- -- 2021a, ‘Bovine Spongiform Encephalopathy’, in WOAH Terrestrial manual World Organisation of 
Animal Health WOAH  

-- -- 2021b, ‘Infection with peste des petits ruminants virus’, in WOAH Terrestrial animal health code, 
World Organisation of Animal Health WOAH  

-- -- 2022a, 'Infection with Henipaviruses: Nipah viruses', in OIE Technical Disease Cards, World 
Organisation for Animal Health, available at 
https://www.woah.org/app/uploads/2022/02/henipaviruses-nipah-viruses-infection-with.pdf   

-- -- 2022b, ‘Mammalian tuberculosis (infection with Mycobacterium tuberculosis complex)’, in 
WOAH Terrestrial manual World Organisation of Animal Health WOAH  

-- -- 2023a, ‘Bovine Spongiform Encephalopathy’, in WOAH Terrestrial animal health code, World 
Organisation of Animal Health WOAH  

-- -- 2023b, ‘Haemorrhagic septicaemia (Pasteurella multocida serotypes 6:b and 6:e)’, in WOAH 
Terrestrial animal health code, World Organisation of Animal Health WOAH  

-- -- 2024a, Ad hoc Group on the evaluation of bovine spongiform encephalopathy (BSE) risk status of 
Members available at https://www.woah.org/app/uploads/2025/03/a-bse-ahg-report-2024-public-
final.pdf. 

https://doi.org/10.4315/0362-028X-71.6.1199.
https://doi.org/10.4315/0362-028X-71.6.1199.
https://doi.org/10.4315/0362-028X-71.6.1199.
https://www.sciencedirect.com/science/article/pii/S0309174008002507.
https://www.sciencedirect.com/science/article/pii/S0309174008002507.
https://www.sciencedirect.com/science/article/pii/S0309174008002507.
https://www.ncbi.nlm.nih.gov/pubmed/566606.
https://www.ncbi.nlm.nih.gov/pubmed/566606.
https://doi.org/10.1155/tbed/6541298.
https://doi.org/10.1155/tbed/6541298.
https://doi.org/10.1371/journal.pone.0214859.
https://doi.org/10.1371/journal.pone.0214859.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=166&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=173&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=165&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=139&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/app/uploads/2021/05/circoviruses-infection-with.pdf.
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahm/3.04.05_BSE.pdf.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=164&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/app/uploads/2022/02/henipaviruses-nipah-viruses-infection-with.pdf.
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahm/3.01.13_Mammalian_tuberculosis.pdf.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=134&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=137&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/app/uploads/2025/03/a-bse-ahg-report-2024-public-final.pdf.
https://www.woah.org/app/uploads/2025/03/a-bse-ahg-report-2024-public-final.pdf.


Biosecurity import risk analysis for natural casings for human consumption: issues paper 

Department of Agriculture, Fisheries and Forestry 124 

OFFICIAL 

OFFICIAL 

-- -- 2024b, Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test 
and slaughter, World Organisation for Animal Health, available at  
https://www.woah.org/app/uploads/2024/10/v6-guidelines-mtbc-181024.pdf. 

-- -- 2024c, ‘Infection with African swine fever virus’, in WOAH Terrestrial animal health code, World 
Organisation of Animal Health WOAH  

-- -- 2024d, ‘Infection with classical swine fever virus’, in WOAH Terrestrial animal health code, World 
Organisation of Animal Health WOAH  

-- -- 2024e, ‘Infection with Foot and Mouth disease virus’, in WOAH Terrestrial animal health code, 
World Organisation of Animal Health WOAH  

-- -- 2024f, ‘Infection with porcine reproductive and respiratory syndrome virus’, in WOAH Terrestrial 
animal health code, World Organisation of Animal Health WOAH  

-- -- 2025, ‘Bovine viral diarrhoea’, in Manual of Diagnostic Tests and Vaccines for Terrestrial Animals, 
World Organisation of Animal Health WOAH  

Wolff, J, Beer, M & Hoffmann, B 2020, ‘Thermal Inactivation of Different Capripox Virus Isolates’, 
Microorganisms, vol. 8, no. 12, p. 2053. 

Xu, L, Tao, Q, Xu, T, Yang, Y, Zhang, Y, Liu, Z, Zhou, Y, Zhu, L & Xu, Z 2024, ‘Pathogenicity 
characteristics of different subgenotype pseudorabies virus in newborn piglets’ (in English), Frontiers 
in Veterinary Science, vol. Volume 11 - 2024. 

Yadav, S, Olynk Widmar, NJ & Weng, H-Y 2016, ‘Modeling Classical Swine Fever Outbreak-Related 
Outcomes’ (in English), Frontiers in Veterinary Science, vol. Volume 3 - 2016. 

Yang, JS, Song, DS, Kim, SY, Lyoo, KS & Park, BK 2003, ‘Detection of Porcine Circovirus Type 2 in Feces 
of Pigs with or without Enteric Disease by Polymerase Chain Reaction’, Journal of Veterinary 
Diagnostic Investigation, vol. 15, no. 4, pp. 369-73. 

Zhang, H, Shi, H, Wei, Y, Shi, D, Cao, M, Liu, J, Liu, J, Li, L, Liu, C, Feng, L & Huang, L 2023, ‘Impact of 
porcine circovirus type 2 on porcine epidemic diarrhea virus replication in the IPI-FX cell line depends 
on the order of infection’ (in English), Frontiers in Microbiology, vol. Volume 14 - 2023. 

Zhang, X, Zhu, Y, Zhu, X, Shi, H, Chen, J, Shi, D, Yuan, J, Cao, L, Liu, J, Dong, H, Jing, Z, Zhang, J, Wang, X 
& Feng, L 2017, ‘Identification of a natural recombinant transmissible gastroenteritis virus between 
Purdue and Miller clusters in China’, Emerging Microbes & Infections, vol. 6, no. 1, pp. 1-10. 

Zhang, Y, Xu, L, Tao, Q, Liu, Z, Wen, J, Xu, T, Lai, S, Ai, Y, Xu, Z & Zhu, L 2024, ‘The immunity protection 
of intestine induced by pseudorabies virus del gI/gE/TK in piglets’ (in English), Frontiers in 
Microbiology, vol. Volume 14 - 2023. 

Zhao, J, Wan, S, Sun, N, Sun, P, Sun, Y, Khan, A, Guo, J, Zheng, X, Fan, K, Yin, W & Li, H 2021, ‘Damage 
to intestinal barrier integrity in piglets caused by porcine reproductive and respiratory syndrome 
virus infection’, Veterinary Research, vol. 52, no. 1, p. 93. 

Zheng, H-H, Fu, P-F, Chen, H-Y & Wang, Z-Y 2022, ‘Pseudorabies Virus: From Pathogenesis to 
Prevention Strategies’, Viruses, vol. 14, no. 8, p. 1638. 

Zheng, J, Zhang, G, Li, P & Ren, L 2026, ‘Emerging Challenges and Advances in Porcine Circovirus: A 
Decade in Review’, Transboundary and Emerging Diseases, vol. 2026, no. 1, p. 4921135. 

 

https://www.woah.org/app/uploads/2024/10/v6-guidelines-mtbc-181024.pdf
https://www.woah.org/app/uploads/2024/10/v6-guidelines-mtbc-181024.pdf
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=169&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=170&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=99&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=171&volume_no=2&ismanual=false&language=102&standard_type=5&animal_type=7.
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#chapter/?rid=354&volume_no=3&ismanual=true&language=102&standard_type=6&animal_type=7.
https://www.mdpi.com/2076-2607/8/12/2053.
https://doi.org/10.3389/fvets.2024.1438354.
https://doi.org/10.3389/fvets.2024.1438354.
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2016.00007.
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2016.00007.
https://doi.org/10.1177/104063870301500412.
https://doi.org/10.1177/104063870301500412.
https://doi.org/10.3389/fmicb.2023.1162104.
https://doi.org/10.3389/fmicb.2023.1162104.
https://doi.org/10.3389/fmicb.2023.1162104.
https://doi.org/10.1038/emi.2017.62.
https://doi.org/10.1038/emi.2017.62.
https://doi.org/10.3389/fmicb.2023.1295524.
https://doi.org/10.3389/fmicb.2023.1295524.
https://doi.org/10.1186/s13567-021-00965-3.
https://doi.org/10.1186/s13567-021-00965-3.
https://doi.org/10.1186/s13567-021-00965-3.
https://doi.org/10.3390/v14081638.
https://doi.org/10.3390/v14081638.
https://onlinelibrary.wiley.com/doi/abs/10.1155/tbed/4921135.
https://onlinelibrary.wiley.com/doi/abs/10.1155/tbed/4921135.

	Biosecurity import risk analysis for natural casings for human consumption: issues paper
	Summary
	Introduction
	Australia’s biosecurity policy framework
	Biosecurity import risk analysis framework
	Regulated steps in the biosecurity import risk analysis process
	Background BIRA for natural casings
	Scope
	Stakeholder feedback on issues paper

	1 Natural casings
	1.1 Manufacturing guidelines
	1.1.1 Collection of intestines at slaughter and initial cleaning
	1.1.2 Scraping, defatting, flushing and preservation
	1.1.3 Sorting, grading, packaging and storage
	1.1.4 Critical control points

	1.2 Natural casings industry
	1.2.1 Existing trade in natural casings

	1.3 Natural casings import proposal
	1.3.1 Current conditions for the importation of natural casings


	2 Method for biosecurity risk assessment
	2.1 Hazard identification
	2.2 Unrestricted risk
	2.2.1 Likelihoods
	2.2.2 Consequences
	Outbreak scenario
	Impacts on humans, animals and the environment
	Economic impacts
	Disease or pest consequences

	2.2.3 Unrestricted biosecurity risk


	3 Hazard identification
	4 Risk assessment
	4.1 African swine fever virus
	4.1.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.1.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging and storage

	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.2 Bovine viral diarrhoea virus
	4.2.1 Technical information
	Description and distribution
	Epidemiology
	Bovine viral diarrhea (BVD)
	Mucosal disease (MD)

	Transmission through natural casings

	4.2.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.3 Capripox viruses
	4.3.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.3.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.4 Classical swine fever virus
	4.4.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.4.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Outbreak scenario
	Impacts on humans, animals and the environment
	Economic impacts
	Disease consequences

	Unrestricted risk


	4.5 Foot-and-mouth disease virus
	4.5.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.5.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Outbreak scenario
	Impacts on humans, animals and the environment
	Economic impacts
	Disease consequences

	Unrestricted risk


	4.6 Mycobacterium tuberculosis, M. bovis and M. caprae
	4.6.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.6.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.7 Nipah virus
	4.7.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.7.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.8 Pasteurella multocida serotypes 6b/e
	4.8.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.8.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.9 Peste de petits ruminants virus
	4.9.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.9.2 Unrestricted risk
	Likelihood of entry
	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.10 Porcine circoviruses
	4.10.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.10.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging & storage

	Likelihood of establishment or spread
	Consequences
	Outbreak scenario
	Impacts on humans, animals and the environment
	Economic impacts
	Disease consequences

	Unrestricted risk


	4.11 Porcine reproductive and respiratory syndrome virus
	4.11.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.11.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging & storage

	Likelihood of establishment or spread
	Consequences
	Outbreak scenario
	Impacts on humans, animals and the environment
	Economic impacts
	Disease consequences

	Unrestricted risk


	4.12 Prion protein- Bovine spongiform encephalitis
	4.12.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.12.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging & storage

	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.13 Prion protein-Scrapie
	4.13.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.13.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging & storage

	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.14 Seneca virus A
	4.14.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.14.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging & storage

	Likelihood of establishment or spread
	Consequences
	Unrestricted risk


	4.15 Swine enteric coronaviruses
	4.15.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.15.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging & storage

	Likelihood of establishment or spread
	Consequences
	Outbreak scenario
	Impacts on humans, animals and the environment
	Economic impacts
	Disease consequences

	Unrestricted risk


	4.16 Varicellovirus suidalpha1
	4.16.1 Technical information
	Description and distribution
	Epidemiology
	Transmission through natural casings

	4.16.2 Unrestricted risk
	Likelihood of entry
	Collection
	Pulling
	Stripping
	Scraping
	Salting
	Grading
	Packaging & storage

	Likelihood of establishment or spread
	Consequences
	Unrestricted risk



	Appendix A: Disease impact rating table
	Appendix B Guidelines for assessing national impact on terrestrial animals
	Considerations for key impact criteria:
	Human life or health
	Animal life or health

	Considerations for assessing national impact:

	Appendix C Hazard identification
	Glossary
	References


