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Section 1. Introduction

1.1 Objectives:Outputs

The objectives are to;

1. Conduct a Hazard Identification of red meat and meat products — output is “hazards
likely to occur” and potential hazards

2. Identify gross carcase abnormalities typically associated with “hazards likely to
occur” — does inspection reduce hazard levels in fresh meat

3. Identify hazards that result in typical (diagnostic) gross abnormalities — reliability of
inspection to detect known hazards

4, Attribute gross abnormalities in the Australian Standard under the following
categories: OIE surveillance, foodborne, uncertain, aesthetic/production and animal
welfare — to provide a risk-based rationale for the level of inspection stringency and
training required for various outputs

5. Identify potential hazards warranting future consideration — focus on emerging risks

Predict the most effective points at which to detect these abnormalities — provide a
risk-basis for detection and removal of grossly detectable abnormalities

(“pathology™).
1.2 Background

Current post-mortem inspection procedures are labour intensive and mainly target grossly
detectable abnormalities which have been assessed to be a minor source of foodborne hazards
to consumers. Traditional procedures remain largely unchanged, despite their scientific
validity and cost effectiveness having been strongly challenged over many years (Hathaway
and McKenzie 1991, Berends et al 1993; Mousing et al 1997; van Knappen 1997; Edwards et
al 1997; Pointon et al 2000) leading to adoption of alternative inspection procedures
(Hamilton et al 2002).

The risk assessment approach (CAC 1999, 2005) provides a scientific basis for the optimum
allocation of resources to maximise food safety.

The framework advocated by Davies and Stark (2006) (Table 1) provides a basis for
matching training and inspection procedures/intensity with intended purpose.




Table 1. Levels and objectives of surveillance systems (Davies & Stark, 2006)

Level Objective Purpose
National Demonstrate freedom from disease Maintain trade access
(State)
Outbreak detection Facilitate response capability for exotic
and novel diseases
Disease control and eradication Optimise operational efficiency of
regulatory programs
Monitor notifiable diseases Gather epidemiological intelligence to
support regulatory policy
Monitor zoonotic and food-borne Protect public health, maintain trade
pathogens access
Monitor emerging diseases Early detection of novel pathogens or
changing pathogenicity of organisms
Industry/ Assure freedom from disease Breeding stock suppliers — boar stud,
Corporate protect production pyramids
Outbreak detection Protect production pyramids
Define herd/flock disease status Inform animal flow decisions
Monitor endemic production diseases Epidemiological intelligence to support
health management decisions
Monitor zoonotic and food-borne Public health and trade access; quality
pathogens assurance and product differentiation
Indexes of animal welfare Address consumer concerns — quality
assurance
1.3 Methods

Review published foodborne outbreak reports to conduct a Hazard Identification.

Establish which of these “hazards likely to occur” cause grossly pathology detectable by
inspection at slaughter.

Review disease/condition aetiologies to qualitatively risk rate grossly detectable pathology.

Identify pathology that may indicate potential hazards.




Section 2. Hazard Identification

2.1 Definitions

For the purpose of this exercise both recognised and potential food safety hazards are
identified and have been extracted from Meat and Livestock Australia (2003a,b) and Pointon
et al (2007).

Recognised hazards are those that are reported as causing illness as a result of consuming
meat or meat products. Meat borne hazards considered include biological (micro-organisms),
physical (foreign matter) or chemical agents (residues, heavy metals). Biological hazards also
include macrobiological hazards (i.e. gross carcase abnormalities resulting from organisms or
pathology associated with certain animal parasites and disease). Chemical hazards include
residues from contaminants in the environment (e.g. cadmium, dioxins) and agricultural and
veterinary chemicals used on-farm, including those which may be safe in small amounts but
have a maximum residue limit (MRL) and natural toxins. Physical hazards considered were
those which may enter during primary production; examples include broken injection needles
and lead shot.

Potential hazards include those that may result in public health, social and/or economic
impact but for which epidemiological evidence of recorded disease cases caused by the
hazard is lacking (uncertainty) e.g. Mycobacterium paratuberculosis and plant-associated
toxins.

Furthermore, in the case of beef measles, as no cases were recorded for the study period in
Australia (Pointon et al 2007) this is reported as a potential hazard.

Food safety-related market access hazards are potential hazards related to food safety
which may or may not be valid foodborne hazards but are technical requirements to trade
(e.g. Hydatids, Sarcosporidiosis, Johnes Disease).

2.2 Microbial Hazard:Product Combinations

Microbial hazard:meat product combinations associated with illness attributed to beef and
sheep meat in Australia from 1991 to 2006 are shown in Tables 2 and 3 and for the
processing sector in Table 4, respectively. Details of outbreaks up to 2003 are reported by
Meat and Livestock Australia (2003a) and from 2003-2006 from OzFoodNet by Pointon et al
(2007).

2.3 Hazard Identification

2.3.1 Beef and Beef Products

Outbreaks of foodborne illness associated with fresh beef and beef products are
predominantly due to hazards typically introduced post-cooking (Staphylococcus aureus and
Clostridium perfringens) (Table 2). A comprehensive review of these hazards on a though-
chain basis, including the primary source for these foodborne outbreaks (e.g. food handlers,
food preparation environment), is provided by Food Science Australia & Minter Ellison
Consulting (2002) and Meat and Livestock Australia (2003b).




Salmonella spp. as the cause of foodborne outbreaks is relatively infrequent, potentially
reflecting the low isolation rate from beef carcases detected by ESAM and national baseline
surveys (summarised by Pointon et al 2007).

Table 2. Reported beef-associated outbreaks in the food service sector where the hazard was
identified in Australia (1991-2006) — Source Food Science Australia (2002), Meat and Livestock
Australia (2003a) and Pointon et al (2007)

Year  Product Hazard Cases
(deaths)
1993  Roast beef or pork C. perfringens 25
1993  Roasted, minced beef C. perfringens 37
1997  Beef casserole C. perfringens 36
2000  Thai beef salad Salmonella 21
2000  Roast beef or pork C. perfringens 5
2001  Eye fillet meal S. Typhimurium PT 99 95
2001  Beefcurry C. perfringens 8
2001  Reef and Beef meal C. perfringens 15
2002  Spit roast beef and/or pork C. perfringens 16
2005  Rice, beef and black-bean sauce  S. aureus 5
2005  Braised steak & gravy C. perfringens 36
2005  Beef rendang C. perfringens 3
2005  Roast beef, pork, chips, gravy S. aureus 2

2.3.2 Sheep Meat and Sheep Meat Products

Outbreaks of foodborne illness associated with sheep meat and sheep meat products are
shown in Table 3. These are predominantly due to hazards typically introduced post-cooking
(Clostridium perfringens and Staphylococcus aureus) as with beef. Offal (liver) contaminated
with S. Typhimurium was implicated in two outbreaks.

Table 3. Reported sheep meat-associated outbreaks in the food service sector where the

hazard was identified in Australia (1991-2006) — Source Food Science Australia (2002), Meat
and Livestock Australia (2003a) and Pointon et al (2007)

Year  Product Hazard Cases
(deaths)
1997  Roast lamb C. perfringens 12
1999  Roast lamb Viral 74
2000  Lamb curry C. perfringens 14
2001  Lambs fry S. Typhimurium PT 99 22
2002  Lamb curry C. perfringens 70
2005 Lambs liver S. Typhimurium 43
2005  Chicken and/or lamb guvec C. perfringens 14
2005  Suspected lamb dish Suspected Staph toxin 10
2006  Suspected lamb hotpot, lamb cutlets, S. Zanzibar 3

hommus, baba ghanoush dip




2.3.3 Goat Meat and Goat Meat Products

Foodborne outbreaks attributed to goat meat were not reported over the study period 2002-
2006 (Pointon et al 2007). However, Salmonella spp. were recovered at a substantially higher
rate from goat carcases than beef or sheep carcases over the same period (Pointon et al 2007)
and as such should be considered as an identified foodborne hazard where goat meat is the
primary source.

2.3.4 Manufactured and Processed products

Examination of outbreaks associated with manufactured and processed meat products (Table
4) reveals Salmonella spp. as the leading cause, however, outbreaks due to pathogenic E. coli
and Listeria monocytogenes has been reported in Australia.

Table 4. Meat-borne outbreaks associated with the processing sector where the hazard
was identified in Australia (1991-2006) — Source Food Science Australia (2002), Meat
and Livestock Australia (2003a) and Pointon et al (2007)

Year Product Hazard Cases (deaths)
1991  Uncooked fermented meat S. Anatum >120
1992  Uncooked fermented meat S. Typhimurium >20
1995  Uncooked fermented meat E. coli O111 >150 (1)
1996  Unknown* E. coli 0157 6
1996 Meat rolls S. Typhimurium PT 135 71
1996  Cold roast meat C. perfringens 33
1997  Cured, cooked meat S. Muenchen 24 (2)
1997  Unknown* S. Typhimurium PT 43 7(1?)
1997  Cured, cooked meats S. Anatum 25
1997  Unknown* S. Chester 25
1999 Pizza E. coli 015 1)
1999  Pan rolls S. Hessarek >11 (1)
2000 Asian food S. Typhimurium RDNC 6
2000  Asian food S. Typhimurium PT 44 11
2000  Sucuk (fermented sausage) S. Typhimurium PT 170 6
2000  Frankfurters S. Typhimurium PT 9 5
2001  Fermented sausage (home-made) S. Typhimurium PT 135a 3
2002  Uncooked fermented meat E. coli 0157 1
(cacciatore)
2004  Pizza C. perfringens 6
2005  Silverside-corned beef L. monocytogenes 5(@3)

* Meat was the suspected vehicle

2.3.5 Key findings and implications — beef, sheep and goat meats

Hazards likely to occur for red meat species include Salmonella spp., pathogenic E. coli,
Clostridium perfringens, Staphylococcus aureus and L. monocytogenes (Tables 2, 3 and 4).

Potential hazards for beef, sheep and goat meats (Tables 5, 6 and 7) are also included from
work undertaken for FSANZ by Pointon et al (2007).
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For Salmonella there are insufficient outbreaks and isolates to inform attribution by
comparison of the relative frequency of isolation of serovars associated with outbreaks with
product monitoring by NEPSS and ESAM.

Use of molecular typing methods will greatly enhance the confidence in attribution to
particular sources.

The relationship or these identified and potential hazards with “pathology” detectable at
routine slaughter inspection is examined in the following section.

Table 5. Summary of hazards found in association with beef and beef products (extracted from
Pointon et al 2007)

Hazards likely to occur Principal Source(s)

Salmonella spp. Farm, abattoir, food preparation
Pathogenic E. coli Farm

Clostridium perfringens Processing, catering (post-cooking)
Staphylococcus aureus Processing, catering (post-cooking)
Potential hazards Source(s)

Campylobacter sp. Farm

Mycobacterium avium subsp. paratuberculosis ~ Farm

BSE Meat meal of ruminant origin

Beef measles Farm

Toxoplasma gondii Farm

Ag and Vet chemical residues Animal and pasture/fodder treatments
Corynetoxins, Indospicine Feed

Table 6. Summary of hazards found in association with sheep meat and sheep meat products
(extracted from Pointon et al 2007)

Hazards likely to occur Principal Source(s)

Salmonella spp. Farm, abattoir, processing, catering
Clostridium perfringens Processing, catering (post-cooking)
Staphylococcus aureus Processing, catering (post-cooking)
Potential hazards Source(s)

Campylobacter sp. Farm

Pathogenic E. coli Farm

BSE Meat meal of ruminant origin
Toxoplasma gondii Farm

Mycobacterium avium subsp. paratuberculosis Farm

Ag and Vet chemical residues Animal and pasture/fodder treatments
Corynetoxins Feed grains




Table 7. Summary of hazards found in association with goat and goat meat products
(extracted from Pointon et al 2007)

Hazards likely to occur Principal Source(s)

Salmonella spp. Farm, abattoir

Potential hazards Source(s)

Campylobacter sp. Farm

Pathogenic E. coli Farm

Mycobacterium avium subsp. paratuberculosis Farm

Clostridium perfringens Processing, catering (post-cooking)
Staphylococcus aureus Processing, catering (post-cooking)
BSE Meat meal of ruminant origin
Toxoplasma gondii Farm

Ag and Vet chemical residues Animal and pasture/fodder treatments




Section 3. Risk-based Assessment of Grossly
Detectable “Pathology”

3.1 Risk-based assessment of “Pathology” and Key Findings

For this assessment the diseases/conditions listed in Table 8 have been extracted from the
Australian Standard Schedule 3 — Ante-mortem and Post-mortem Dispositions (Anon 2007)
and from OIE listings.

In Table 8 these conditions/diseases have been classified as;
e Foodborne hazard — as described in Definitions of this report

e Zoonotic — infections transmitted from animals to humans in addition to the
Foodborne Hazards listed above

e Uncertain - as described in Definitions of this report

¢ Wholesomeness/production — those that affect the wholesomeness as described in
the Australian Standard (Anon 2007) and those resulting from previous diseases and
conditions unrelated to foodborne/zoonotic hazards, which largely overlap

o Welfare —conditions/diseases adversely impacting animal well-being proposed by
Anon (2011), accepting the inherent biases of slaughter populations.

In addition the points at which these lesions/”pathology” are best detected (Table 8) is
provided by the author alone, and should be the subject of further expert opinion. It is
provided for example only. For several diseases/conditions the first point of “inspection” is
recommended to be the farm as part of Good Agricultural Practices as in the Livestock
Production Assurance Scheme (Horchner et al 2006), and as advocated by EFSA (Anon
2011).
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Table 8. Risk-based assessment of grossly detectable pathology at abattoir inspection

Abnormality “Typical” OIE List Foodborne Uncertain | Wholesome | Welfare | Inspection Reference
AS 4696:2007 & OIE Pathology | Category Hazard Production point(s)

Farm/AM www.oie.int

Acute SalmoneII05|s (non-
typhmdal)

Acute BruceII05|s Yes (Milk) www.oie.int

_________
m_

Farm/AM www.oie.int

Listeriosis _________

Echinococcosus — Hydatids Yes www.oie.int

_________
If severe  AM/PM
_________
AM/PM

ooans ---------

toxaemia
_________
Hagan’s
_________
Hagan’s
_________
Jubb
_________
m_ Y AM Hagns
Yes Yes PM/boning ~ MLA 2003a,b
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Abnormality “Typical” OIE List Foodborne Uncertain | Wholesome | Welfare | Inspection Reference
AS 4696:2007 & OIE Pathology | Category Hazard Production point(s)

_________
Hagan's
_________
Farm/PM _ Hagan's
_________
Hagan's
_________
_________

Newborn - White Scour, navel Yes AM/PM
ill, polyarthritis

2.2 Parasitic conditions _________

MLA 2003a,b

Cyticercus cellulosae _________

Jubb

_________
_________

Oestrus ovis
Onchocerciasis Jubb

2. 3 Protozoan diseases _________

Cocudmsns AM/PM Jubb

SarcosporldIOSIs ---------

N Vlral dlseases

_________
Jubb
_________




Abnormality “Typical” OIE List Foodborne Uncertain | Wholesome | Welfare | Inspection Reference
AS 4696:2007 & OIE Pathology | Category Hazard Production pomt(s)

Ephemeral fever Hagan’s

_________

AfIatoxncosns Jubb

2.6 Non-infectious conditions _________
Delay in evisceration

_________
Foreign objects (grass seeds) Farm/AM

_________
_________

Tumours Pink eye AM/PM Jubb

3. Topographical listing N S N N U I U
3.1 Nervous system

_________

AM/boning

_ _________
_________
_________

Non-infectious heart lesions Yes PM/boning

3.3 Respiratory system _________
Atelectasis, emphysema,
pigmentation, blood

Bonchitis e e e
13




Abnormality “Typical” OIE List Foodborne Uncertain | Wholesome | Welfare | Inspection Reference
AS 4696:2007 & OIE Pathology | Category Hazard Production pomt(s)

Multiple pulmonary

abscesses

Periacute pneumonia _________

Pneumonla/bronchopneum

3.4 PIeura

_________

Diffuse pleurisy

35Gastrointestinaltract I b ]

Acute enteritis Yes (Salm) AM/PM
(haemorrhagic)
Chronic Gl cattarh ! [ {1 { ‘| | |

_________

Adhe5|ons

3 7 Liver

_________
Fatty infiltration

Miliary necrosis in calves

Parasitic lesions/nodules _________

Telangiectasis, cysts

_________
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Abnormality “Typical” OIE List Foodborne Uncertain | Wholesome | Welfare | Inspection Reference
AS 4696:2007 & OIE Pathology | Category Hazard Production point(s)

L Y omm
Yes PM

_________
_________

Prolapse torsion, rupture Farm

3.10 Udder

Oedema

_________
_________

3.12 Sk|n
_________
_ Farm

_________
Wounds/cellulltls Farm/AM

! Not found in Australia (Animal Health Australia 2007a) ® Foodborne hazard due to post cooking contamination and time/temp abuse (Bell and Kyriakides 2009)
? Eradicated (Animal Health Australia 2007b) ® Foodborne hazard due to insufficient processing control (MLA 2003b)
® Eradicated (Pearce et al 2009) ’ Potential meat-borne hazards of trade significance (MLA 2003b)

* Sampled at abattoir for verification
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3.2 Abattoir post-mortem carcase condemnation data and key
findings

Currently the Export Production and Condemnation Statistics (EPACS) database is able to
maintain partial surveillance data relating to animals condemned at the abattoir. While
condemnation data is available (Meat & Livestock Australia, 2003a) background
epidemiological information is unavailable, preventing interpretation in all but very general
terms at the broad slaughter age/class of livestock level. Furthermore, data on partial
condemnations is not continually recorded. For sheep this omits a major cause of partial
condemnation (C. ovis — sheep measles) that has been of increasing market access concern
(Carol Sheridan, AQIS, pers. comm.).

The main reasons for total carcase condemnation in Australia (Meat & Livestock Australia,
2003a) are:

Calves — fever (28 condemned/10,000 carcases) and jaundice (11/10,000)

Steer/heifers — malignancy/cancer eye (0.56/10,000), septicaemia (0.45/10,000) and septic
pneumonia (0.42/10,000)

Cow/bull — malignancy (including cancer eye) (18/10,000), fever (3.29/10,000), emaciation
(2.37/10,000) and septicaemia (2.29/10,000)

Lambs — polyarthritis (2/10,000), sheep measles (1/10,000) and fever (1/10,000)

Sheep — emaciation (28/10,000), CLA (10/10,000) and fever (7/10,000)

Goats (skin off) — fever (35/10,000), emaciation (23/10,000) and gross contamination
(10/10,000)

Goats (skin on) — gross contamination (31/10,000), fever (25/10,000) and emaciation
(10/10/000).

More recent EPACS data for 2007 provided by AQIS in most part reflects the major causes
of condemnation cited above (P. Smith, AQIS, pers. comm.). Additional common causes of
condemnations are:

Steer/heifers — polyarthritis

Lambs — jaundice

Sheep — malignancy and sheep measles

Goats — CLA.

The main reasons for partial condemnations reported by Paton (1994) from WA are:

Calves (up to one year) — pleurisy/pneumonia (3.3%), liver abscess (1.3%) and nephritis
(0.9%)

Steers — liver abscess (1.3%), rumen (anthelmintic) injection abscess (0.4%) and traumatic
reticulitis (0.4%)

Cows — pregnancy (3.2%), liver abscess (2.0%) and pneumonia/pleurisy (1.3%)

Lambs — pleurisy/pneumonia (5.6%), C. tenuicollis (3.9%) and arthritis (1.4%)

Sheep — CLA (22% of all stock monitored), by C. tenuicollis (bladder worm) (6.8%) and
pleurisy/pneumonia (4.7%).

From the risk-based framework utilised in Table 8 there is little evidence that these carcase
condemnations result in reduced levels of foodborne hazards. By this assessment these causes
provide significant insight into production problems and consequential processing
inefficiencies.
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3.3 Key findings and Implications

1. The source of most identified foodborne hazards (Section 2 — “hazards likely to
occur) is not attributed to contamination from grossly detectable pathological
lesions.

In relation to fresh meat most outbreaks are attributed to hazards typically introduced post-
cooking e.g. Clostridium perfringens and Staphylococcus aureus (Food Science Australia &
Minter Ellison Consulting 2002; MLA 2003b). While strains of these bacteria cause disease
and gross lesions detectable at slaughter (Table 8), contamination from pathology is not
attributed as the primary source for foodborne outbreaks. While Salmonella spp. may cause
septicaemia the associated pathology is far from pathognomonic (“Typical”).

While strains of these hazards may cause disease in animals with consequential pathology,
animals with symptoms of acute haemorrhagic enteritis or clostridial enterotoxaemia should
not be submitted for slaughter under Livestock Production Assurance health declaration
arrangements (Horchner et al 2006; Anon 2013) or be passed fit for slaughter by ante-mortem
inspection (Anon 2007).

The situation with identified hazards associated with processed and manufactured meats is
similar. Post-cooking/processing contamination from pathology is not attributed as the cause
of foodborne outbreaks; pathogenic E. coli do not directly cause grossly detectable pathology
(reviewed by Pointon et al 2012) and the primary source of Listeria monocytogenes in
outbreaks is principally from the food manufacturing environment (Bell and Kyriakides
2009) Animals with clinical Listeriosis should not be submitted or passed fit for routine
slaughter (Horchner et al 2006; Anon 2007; Anon 2013).

2. Very few foodborne hazards associated with red meat cause typical (diagnostic)
gross abnormalities detectable at slaughter.

These include Cyticercus bovis (Beef measles) and potentially acute haemorrhagic enteritis
due to Salmonella infection.

Tuberculosis and Brucellosis in cattle, while foodborne are transmitted by ingesting
contaminated milk rather than ingested meat. Both have been eradicated from the Australian
beef herd (Animal Health Australia 2007b; Pearce et al 2009).

While Echinococcosus — Hydatid pathology is deemed “typical” (Table 8), lesions in
slaughter animals are an indicator for infected canines in the production area. Lesions in beef,
sheep and goat carcases are directly infective to canines, not humans.

For the purposes of this assessment a lack of reported cases over the recent period examined
has these listed as either potential foodborne hazards (Tables 5, 6 and 7) or non-foodborne
zoonosis (Table 8).

3. Uncertain zoonotic hazards represent potential market access barriers.

The classic example of uncertainty is Johnes Disease caused by Mycobacterium avium
subspecies paratuberculosis.

17




While the resulting grossly detectable pathology is considered “typical” for this infection, its
ability to cause foodborne infection in humans remains unconfirmed. As a result a
precautionary approach is taken by trading partners and Johnes Disease remains of
considerable regulatory importance that includes surveillance of slaughter stock as part of
approved disease control arrangements (MLA 2003b).

4. Many diseases/conditions occurring during production cause pathology
unacceptable to consumers but don’t present any foodborne risk.

This category represents by far the bulk of grossly detectable pathology at inspection. The
resulting pathology negatively affects the wholesomeness of product for consumption
requiring it to be detected and removed to meet market requirements.

Due to the aesthetic nature of this pathology opportunity arises to allocate more highly
trained inspectors to the detection and removal of pathology associated with foodborne
hazards and those that may present market access risks (i.e. OIE listed, JD etc).

On a risk-basis the detection and removal of aesthetic pathology/abnormalities could be
reallocated within GMP/HACCP-based processing systems with regulatory oversight.

5. Causes of carcase condemnations are not related to food safety in a causal
manner

Examination of the main pathology associated with carcase condemnation (Section 2.3) using
the same criteria as used in Table 8 reveals the main causes to be unrelated to food safety.

This does not exclude increased potential for secondary contamination with foodborne
hazards, however, in pigs classified as “suspect” at ant-mortem inspection, Jackowiak et al
(2006) found the rate of isolation of Salmonella in ingesta from these pigs was the same as in
batch-matched healthy controls.

Pathology largely leading to carcase condemnations is the result of diseases and conditions
that impact negatively on production and processing efficiency. They adversely affect
wholesomeness. Data on partial condemnations is unpublished.

6. Opportunity exists for better classification, detection and feedback reporting to
producers for pathology resulting in unacceptable animal welfare

The inclusion of pathology indicative of unacceptable animal welfare in the EFSA studies
cited reflects the increasing community expectation or “social licence” in relation to
industry’s responsibilities concerning animal welfare, environmental sustainability and
traditionally food safety.

While ante-mortem inspection has always had a strong animal welfare component, the trend
is to more openly communicate that post-mortem inspection can also play a useful role. Some
development of standardised dispositions is, however, required to ensure consensus among
stakeholders.
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Section 4. Conclusions

For the Australian red meat industry the detection and removal of grossly detectable
pathology contributes little to reducing foodborne risk attributable to consumption of fresh
meat and meat products. This reflects the observations of the previous authors (Section 1.2),
the effective control and /or elimination of potential foodborne hazards under current
production methods and other primary sources of contamination.

The framework for modernisation of meat inspection post-elimination of zoonoses such as
Tuberculosis etc was elaborated as an output of the World Congress on Meat and Poultry
Inspection (Anon 1997; van Knappen 1997).

While inspection provides surveillance of important food safety trade-related conditions, the
sensitivity and specificity of this process is likely to be poor and is the subject of a major
EFSA study.

The bulk of the inspection effort and cost targets the detection of grossly detectable pathology
of no foodborne risk.

It is, therefore, possible for consideration of a reallocation of inspection resources and
capability to assure the wholesomeness of the product potentially within the framework of a
quality assurance system based on process control (GMP, HACCP-based) procedures.

Without reform there will continue to be e miss-alignment between expenditure on food
safety management and where foodborne risk arises (Figure 1).

Figure 1. Qualitative relationship between expenditure food safety and where risk arises for
the red meat industry.

Relationship between Safety Expenditure and Foodborne
Risk to Consumers
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