I'ABLE 5

Prioritisation scores for five selected pathogens out of 85, Robert Koch Institute, 2008

Crude weighted scores

Maximum Median Minimum

Disease Influenza Rotavirus Rubella Cyclosporiasis Cholera
Burden of disease

Incidence 10.7 10.7 10.7 0 -10.7 -10.7
Severity 10.3 0 -10.3 -10.3 -10.3 1]
Mortality B4 B4 a -B.4 -8.4 -84
Epidemiologic dynamic

Quthreak potential 10.1 10.1 10.1 10.1 a -10.1
Epidemiologic trend ’7 a 4] a a -7
Emerging potential 5.4 5.4 -5.4 -5.4 a a

Information need

Evidence for risk factors /groups 5.5 -5.5 -5.5 -5.5 5.5 -5.5
\i/r?};::m‘-g;nmijnminlngir . e a6 0 5.4 s64
Political agendas, public awaren2ss 5.2 5.2 a =52 5.2 0
Evidence for pathogenesis 34 34 ~3.4 -3.4 a 3.4
Health gain opportunity

Preventability 8.0 8 -8 a a -8
Treatability 9.2 0 8.2 5.2 4] -5.2
Total weighted score (crude) 22.7 -22.8 -2 -23.0 -h4.4
Total unweighted score 1 -5 -4 -2 -9
Igta‘l3 weighted score [normalised to a scale from +2 P y iy 4 g

@ = D DS ICHK

How can infectious disease be prioritized in public health? A standardized
prioritization for discussion./Krause G; Working Group on Prioritization at Robert
Koch Institute. EMBO Rep. 2008 Jul;9
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3. Decision tree
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Figure 4. Overview of the Public Health Risk-Based Inspection Ranking Algorithm
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The purpose of the PHRBIS is to focus FSIS’s inspection resources on the areas
of greatest food safety risk, improving the Agency’s ability to protect public health
while maintaining the levels of inspection (LOI) at all federally-inspected
establishments \ required under the Meat Inspection Act, Poultry Products
Inspection Act, and Egg Products Inspection Act. An important aspect of
implementing the proposed PHRBIS is to ensure that the basis for Decisions is
clearly delineated, transparent, and scientifically-driven (including being
data-driven) whenever possible and appropriate.

In the proposed PHRBIS, FSIS will focus its verification activities on points
within the operations of processing and slaughter establishments that héve the
greatest potential for microbial contamination if process control is not maintained

(vulnerable points).

@7 v —F IR D RERKE

inspector " p R Inspector

norcompliance - "

';?gfé?frs found, 'i)nspectér ) records NR in Based on a single NR, repetitive NR,

aspartof ¥ documentsNRand > Public Health o Of compmatnon of NR(s) gnd profile

routine verifies corrective Information information, the system will generate

inspection actions System a For Cause Procedure
activities l
FOR CAUSE PROCEDURE:
inspector will be instructed to assess the presence
and implementation of controls by answering
questions regarding vulnerable points

|

inspector will record
answers to questions about
vuinerable points and will
decide if further regulatory
actions are appropriate, based
on responses in aggregate

Figure 1. Focused Inspection Activity Information Flow in
Public Health Information System
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Public Health Impact

|

Indicators of Process Control

Public Health Establishment

Measures over time Episodic Measures

Fraction of human disease an
establishment might cause if a
contamination event were to occur

=1 Vol / Public Health {i.e., verification {(i.e. Food Safety
Risk Ranking N° t‘f"‘“ei Vol Attribution testing, healthbased || Assessments, recalls,
atona; Volume noncompliance) enforcements)
Y 7 g

An indicator of how well
an establishment is
maintaining process control

Figure 3. Factors Contributing to a Public Health Risk-Based Ranking Algorithm
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<k No. 27>

%4> — )L : Poultry Slaughter Inspection system (PHRBIS @tk EJiRK)

R A PV AEEHA B Improvements for Poultry Slaughter Inspection

Technical Report /May 16, 2008
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Figure 5. Overview of the Public Health Risk Ranking Algorithm
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The Food Safety and Inspection Service (FSIS) is considering improvements for
poultry slaughter inspection in order to better fulfill the Agency’s mission of
protecting public health. Some of the improvements under consideration could be
implemented under FSIS’ existing regulatory framework and other improvements
under consideration would involve changes to FSIS’ existing regulations for poultry
slaughter. The improvements for poultry slaughter inspection being considered are
science-based and are being designed with input from stakeholder groups and
expert peer review.

The improvements for poultry slaughter inspection under consideration that
would not require changes to existing FSIS regulations include the following: 1.)
focused inspection activities at points within the poultry slaughter process that are
vulnerable to microbial contamination when not controlled and 2.) allocation of
flexible inspection resources (e.g. Food Safety Assessments (FSAs)) based upon a
public health risk ranking of poultry slaughter establishments. The improvements
‘for poultry slaughter inspection under consideration that would involve regulatory
changes include the following: 1.) food safety standards for septicemic/toxemic
carcasses and 2.) performance standards for Salmonella, Campylobacter, and
generic Escherichia (E.) coli.

This report outlines the improvements for poultry chicken slaughter under
consideration by FSIS and discusses the scientific basis for those improvements. It
begins with a discussion of the poultry slaughter inspection improvements FSIS
could implement within its existing regulatory authority. The proposed approach
for focusing inspection activities within an establishment is discussed followed bif
the approach for allocating flexible iinspection resources across establishments.
Each of those approaches has been designed with the goal of identifying and
preventing potential public health hazards in establishments before they reach the
consumer. Next, improvements for poultry slaughter inspection that would require
regulatory changes are discussed. The Agency believes those regulatory changes
can help ensure that end products do not pose a public health threat and that
requirements for wholesomeness are met. FSIS also believes those standards can
also indicate that a food safety system is under control. The report concludes with a
discussion of the Agency’s enforcement strategy and evaluation plan for the
improved poultry slaughter inspection system. Appendices supporting and detailing
the sections include attribution and performance measures, data sources, data

analyses, risk assessment, inspection prompt tables, and performance standards.
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establishment might cause if a
confamination event were to oceur
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Food Sufety and Inspestion Service
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Figure 3. Poultry Slaughter Process Diagram
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Figure 4. Factors Contributing to a Public Health Risk-Based Ranking Algorithm
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4. ETIL
<3CHk No. 2 8>
*f&Y —) . Risk Assessment system for Guiding Public Health-Based Poultry
Slaughter Inspection
XERZ A bV IAREH B Improvements for
Poultry Slaughter Inspection Appendix F — FSIS Risk Assessment for Guiding
Public Health-Based Poultry Slaughter Inspection January 2008
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In 19851 and 1987,2 the National Academies of Science (NAS) published two
reports arguing that current inspection methods do not reduce foodborne pathogens
in meat and poultry and calling for a modern, public health-based approach to
inspection, a call reiterated in a 1998 NAS report3 (reviewed by Cates et al.).4 On
July 1996, FSIS issued its landmark rule, Pathogen Reduction; Hazard Analysis
and Critical Control Point (PR/HACCP) systems (9 CFR §417), which emphasizes
the prevention and reduction of microbial pathogens on raw products, and clarifies
the responsibilities that industry and government are to assume for food safety.
Prior to PRZHACCP, inspection was based on organoleptic (sight, touch, and smell)
methods. However, knowledge and concern regarding microbial pathogens has
increased and industry continues to produce new technologies to control pathogens.
As a result, new approaches to food safety are necessary.

In keeping with the basis of PR/HACCP, FSIS is proposing a public
health-based inspection in poultry slaughter establishments. The system will be
available first for young chicken slaughter establishments. Under the proposed
rule, young chicken establishments will decide whether to operate under the
current inspection system (9 CFR § 381.76) or the proposed new system. Table 1
below shows a summary of differences between the two systems. The proposed new
system for young chicken slaughter establishments will allow FSIS resources to be
used more efficiently by allowing more time and flexibility for FSIS personnel to
perform off-line verification activities based on risk factors of individual
establishments. The proposed new system will also drive technological innovation,
as establishments will be encouraged to modernize equipment because they will be
responsible for carcass sorting and establishing maximum line speeds.
Consequently, establishments will design their own process control tasks that will
incorporate new and improved equipment. This should result in the efficient
production of poultry products of

the highest quality and consistently lower Salmonella prevalence. '

STRUCTURE OF THE REPORT
The FSIS Risk Assessment for Guiding Public Health-based Poultry Slaughter

Inspection report consists of four components.

- Hazard Identification describes the microbiology and epidemiology of

Sa]mone]ja.
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+ Hazard Characterization describes the modeled relationship between
Salmonella prevalence in young chicken slaughter establishments and
illnesses in humans.

- FKxposure Assessment provides data on the occurrence and level of
Salmonella in young chicken slaughter establishments and estimates of
annual illnesses from Salmonella attributable to young chicken
consumption. In addition, the risk assessment model is described here.

 Risk Characterization describes the stochastic relationship between
existing data on FSIS inspection activities and procedures completions and

prevalence of Salmonella on young chicken in slaughter establishments.

SUMMARY

Based on calls for public health-based inspection, FSIS has proposed a new
public health-based inspection system for young chicken slaughter establishments.
The purpose of this risk assessment is to estimate the public health impact of
converting from the current

10 Public Health-based Poultry Slaughter Inspection January 2008 Risk:
Assessment

inspection system to the proposed new system for young poultry slaughter

establishments.

@7 I —FHIENT P HREKE

n n " U n
Pi=bo+ th‘ * X + Zbﬁ * i+ th‘*xh {(Equation 1)
%

11 13 1
] 7

If P, Salmonella prevalence, represents a function of prevalence for the dependent
variable, and X'the independent variable in the model, this relationship for a single
bootstrap can be represented as where 1 represents the th observation draw from a
uniform distribution of observed combinations of prevalence and explanatory
variables. Each observation represents the uncertainty estimate for establishment
prevalence from microbial testing results for a 1-month period and the
corresponding procedures done in that establishment during that month. Here, A=
1 to 11 representing 11 different structural variables describing that observation.
Those 11 structural variables are described in Table 6 below. Similarly, =1 to 13

represents 13 different Decision tracking variables combined with that monthly
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prevalence observation. Similarly, £ = 1 to 10 represents 10 different performance
deficiency tracking variables combined with that monthly prevalence observation.
Those 23 Decision/performance deficiency-tracking variables are described in Table
7 and Table 8 below. The intercept, 20, and the slope parameters (bAi, bji, and bki),

are estimated at each bootstrap iteration.

Table 1. Summary of differences between the cument inspection system (9 CFR §
381.76) and the proposed new inspection system for young chicken slaughter

establishments.

Current Inspection System

I.’roposed New System

Carcass
Sorting

Performance
Standards

Line Speed

Generic E. coli

FSIS determines condemnation of
carcasses; establishments do not sort
Carcasses. :

Estahlishments will continue to
address CFR § 381.65(e).

Estahlishments  will adhere to
regulatory limits (CFR § 381.67). Line
speeds are dependent on slaughter
class.

Current CFR § 381.94(a) will apply.

Estahlishments are required to sort
carcasses and ensure carcasses are
not adulterated hefore entering chilling
tanks.

Establishments must meet the food
safety performance standards for
poultry slaughter defects (zero fecal,
zero septicemiaftoxemia) as well as
animal disease performance
standards.

No maximum line speeds. Rather,
limits on line speed will be based on
estahlishment's ability to maintain
process control and meet performance
standards.

New process control performance

Process standards will be adopted.
Controt
Standards of New proposed Standards of Identity Standard of Identity regulations for
Identity regulations will provide a standard of standard of quality of whole chickens.
quality for whole chickens. All
establishments will be required to
maintain a process control plan to
ensure that whole chickens meet the
proposed standard of identity.
Time and Establishments will adhere to CFR § Current poultry chilling requirements in
Termperature 381.66. CFR § 381.66 amended to provide
more flexibility to estahlishments.
On-tine  Establishments will adhere to CFR § On-line reprocessing of pre-chill
Reprocessing 381.91. poultry carcasses accidentally

contaminated with digestive tract

contents at slaughter.
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The allocation of resources with respect to food safety issues requires that
Decision-makers prioritize these issues, which may conflict with the public’s
opinions on these matters. These differences between the experts’ perception of risk
and that of the public were examined. A modified Carnegie Mellon risk ranking
model was used to rank six food safety issues. The six food safety issues used in the
discussions were: Bovine Spongiform Encephalopathy (BSE), Escherichia coli
0157:H7, Salmonella, botulism, Paralytic Shellfish Poisoning (PSP), and
acrylamide. Focus groups were conducted using public (n=29) and expert (n=21)
participants, and a public survey was commissioned to further explore the focus
group results. Key themes were identified from the focus groups as reasons why
risks were rated high or low. Explanations for why choices were made included
availability, affect, numeracy and optimistic bias. The effect of attribute framing

seemed to be the most influential in a participant’s choices.

@7 S u—FHERS P HREE

Table 6. Public (n=29) and expert (n=21) rankings of six food safety issues expressed
as percentages of the total group

Food safety issue

BSE! E.coli* Salmonella Botulism PSP’ acrylamide
Rank Public Expert Public  Expert Public Expert Public Expert Pablic  Expert Public Expert
H 34 0.0 414 38.1 207 524 0.0 4.8 00 4.8 345 0.0
2 13.8 0.0 41.4 1.5 34.3 190 6.9 14.3 34 4.8 0.0 4.8
3 27.6 14.3 6.9 0.0 13.8 19.0 414 57.4 0 34 4.8 138 0.0
4 20.7 19.0 10.3 0.0 6.9 4.8 17.2 19.0 310 47.6 17.2 9.5
5 13.8 28.6 0.0 0.0 20.7 4.8 24.1 4.8 20.7 238 207 42.9
6 20.7 38.1 0.0 0.0 34 0.0 103 0.0 41.4 143 13.8 42.9

¥ Bovine Spongiform Encephalopathy
? Escherichia coli O157:H7

3 Paralytic Shellfish Poisoning

Table 7. Mann-Whitney U test scores between public and expert group rankings

BSE! E.coli® Salmonella | Botulism PSP’ | Acrylamide
Mann-Whitney U 184.000 282.000 195.000 187.500 206.000 125.000
Z 2428 -491 2229 -2.453 2.032 -3.630
P value (2-tailed) .015 623 026 014 042 000

* Bovine Spongiform Bncephalopathy
2 Escherichia coli O157:H7
3 Paralytic Shellfish Poisoning
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Table 10. Highest-ranked food safety issues from public survey

Food issue Frequency Percent
Salmonelia 371 342
Paralytic Shellfish Poisoning 20 18
Acrylamide 19 18
Escherichia coli 0157:H7 500 46.1
Botulism 85 7.8
Bovine Spongiform Encephalopathy 90 83
Total' 1085 100

! Responses of “don’t know™ (88) and ‘no response’ {34) were removed from the total

Table 11. Public reasons for choosing highest-ranked food safety issue

Reason Frequency Percent
1 and/or someone I know has been
affected by this issue 151 14.4

I hear a lot about this issue on TV and /or
in the newspapers 312 29.8

I don’t know anything about this issue,

and that makes me more frightened of it 26 2.5
A lot of people are affected by this issue 184 17.6
The health consequences of this issue are

particularly dangerous 375 - 358
Total! 1048 100

1 Responses of ‘don’t know' (22) or “no response” (15) and those who did not answer the ranking question (122) were removed from the total.
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For regulators to make the best use of food safety resources, they *Ikleierd to
identify, assess and compare the risks posed by wvarious contaminant/food
combinations and prioritise opportunities for reducing risks through targeted food
safety initiatives (Taylor and Hoffman, 2001). The process of comparing risks and
ordering or grading them in some manner is known as risk ranking or comparative
risk assessment (CRA).

This document reviews existing models and practical examples of risk ranking
exercises, which are principally from overseas. The information in this document
will provide a basis for development of a consultative approach to ranking of risks
associated with hazards in New Zealand consumed foods. The intention was to
cover risk ranking as a process, without being restricted to ranking of food safety
issues. Information on risk ranking was retrieved by:

On-line searching using search tools for the scientific literature (PubMed,
Embase);

Review of back issues of the key scientific journal “Risk Analysis”; and,
Internet based searches of general and government sources.

In this document risk ranking refers to a process that uses scientific
information to compare the magnitude of the risks associated with a set of problems
or issues, and is as objective as possible. This process is treated as distinct from risk
prioritisation, which may involve additional non-scientific information and

considerations, such as political and social criteria.
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