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programs and policies designed to improve public health.
Prior to joining USDA Ilast year, he served as the
Director of the Nebraska Department of Health and Human
Services, Regulation Licensure Division and worked on
various initiatives to include developing the local
Health Department System in Nebraska as well as
initiating several anti-bioterrorism initiatives.
Please join me in welcoming Dr. Raymond.

(Applause.)

DR. RAYMOND: Thank you, David, and welcome to
you all this afternoon, and most importantly, 1 thank
you all for being here this afternoon for this important
meeting.

I think It"s reassuring to me at least to see
the number of people who will come to listen to a very
technical discussion of the Harvard Risk Assessment
Study, a very important study, and 1 don"t mean to
belittle the importance of it, but to see the number of
people here who want to learn more about 1t 1is
encouraging to me. Education is probably the most
powerful tool that we have in public health. And so the
more people we have educated on what this Risk
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Assessment means, and how to interpret it, and what it
says about Tfood safety, particularly related to BSE
requirements. The more people we can educate, the more
people that can communicate that to their constituents
or to their readers of their media, to their watchers of
their television, the more people we could educate
through you, you can help us on this one. This 1s
extremely important as we move down the path of our
final rule on BSE from the food safety standpoint.
There will be a comment period, obviously, a public
comment period on that rule when it gets to that point,
and the more people that understand it, the comments
will be --

We are iIn the process, as you know, of getting
that final rule through the Agency, through the
Department steps. We"ve analyzed 22,000 comments that
came on the interim final rule. We have analyzed the
Harvard Risk Assessment, and we certainly have taken a
long hard look at the enhanced surveillance that APHIS
has done to determine the prevalence of BSE in the
American cattle herd. And you heard a lot about that
last week when that announcement was made to go to more
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Dr. Masters began her FSIS career in 1989, as
a veterinary medical officer near Hot Springs, Arkansas,
and has held a variety of posts iIn the Agency both 1in
the field and at headquarters. Since March 2004,
Dr. Masters served as the Acting Administrator. During
that time, she raised and signed a big training
investment in the 10,000-employee workforce to a record
$20,000,000, as well as enhanced communications with
both internal and external audiences. Please welcome
Dr. Masters.

(Applause.)

DR. MASTERS: Thank you, Dr. Goldman. Good
afternoon. I"m certainly pleased to be here today to
participate iIn this 1mportant meeting. I want to
personally thank our Office of Public Health Science,
our Office of Policy Programming Employee Development,
and our Office of Public Affairs, Education and Outreach
for all the work that they put in putting this meeting
together. I always say these kind of meetings don"t
happen 1f it doesn"t take a lot of employees working
together to put these kind of meetings together.

I also want to thank our representatives from
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cow infected with BSE in Washington State.

In addition to several new policies designed
to reduce the risk from meat iInfected -- meat from
infected animals that would enter the human food supply,
the Secretary of Agriculture also convened a panel of
international BSE experts to evaluate USDA"s
investigation of that BSE case, and subsequent risk
management measures. These steps combined with the over
22,000 comments that Dr. Raymond mentioned on this
subject were taken 1iInto account as USDA then again
contracted with Harvard to revise the risk assessment
model to reflect the new information and mitigations.
These aspects include: development of a new baseline
for the risk assessment model; analysis of the effects
of the measures implemented by USDA and the Food and
Drug Administration following discovery of BSE in
December of 2003; and the review of recommendations made
by the panel of international BSE experts.

Harvard submitted an updated risk assessment
to USDA, and the final report and model were submitted
last fall following a rigorous peer review. The peer
review process 1involved attaining scientific experts
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through a process independent of FSIS. I think it"s
important for you to know that FSIS did not select the
reviewers or influence their comments. FSIS received
their comments and addressed them in the revised model
that®"s being presented today. All of these elements,
the model, the risk assessment, and the peer review
comments were posted on the Website earlier this month.
So you all have had an opportunity to look at all these,
and they"re still available if you didn"t look at them
already. As Dr. Raymond 1indicated, all of this data
along with the other 22,000 comments that we received
and the results of the APHIS BSE surveillance data, of
course, are being considered as we finish up work on our
final FSIS BSE rule.

We certainly look forward to a constructive
afternoon and again, appreciate your being here with us
today. With that, 1™m going to turn the program back
over to Dr. Goldman, and he"ll introduce you to the rest
of the afternoon. Thank you very much.

DR. GOLDMAN: Thank you, Doctors Raymond and
Masters, for your welcome and for your overview about
why we"re here today.
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IT you™ll look at your agenda, you®ll see that
we have two technical presentations coming up right now,
and they really are the focus of this meeting. Then we
will have a Q&A period, which will be slightly different
than our usual, and I want to tell you about that here
in a minute.

So that i1n addition to having an opportunity
to interact with the primary discussions that you"ll
hear from iIn just a minute, we also, as Dr. Masters
mentioned, have representatives both from the FDA and
APHIS here, who are here in the front row, as well as
from the FSIS Risk Management Group, who will help us
should there be questions that pertain to their interest
in the results from Harvard.

And In the case of the FDA and Harvard model,
some of the FDA proposed risk application strategies,
which 1is the reason FDA was invited to participate.
I1*11 introduce those representatives when we get to that
portion of the agenda. But without any delay, 1"m going
to turn now to our technical discussion.

Dr. Joshua Cohen is a lecturer at the Tufts
New England Medical Center Institute for Clinical
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Research and Health Policy Studies in the Center for
Evaluation of Value and Risk.

Dr. Cohen"s research focuses on the
application of decision analytic techniques to the
public health risk management problems with a special
emphasis on the proper characterization and analysis of
uncertainty. His work covers a range of issues
including: cell phone use while driving; alternative
fuels for transit buses and school buses; trade offs
between nutritional benefits of fish and resulting
exposure to mercury; and the risk associated with BSE in
the U.S.

Dr. Cohen currently serves on the National
Academy of Sciences Committee charged with reviewing the
EPA"s risk assessment of dioxin, and on EPA"s Clean Air
Science Advisory Committee that is now reviewing that
Agency"s latest air quality criteria documented for
lead.

He received both his Ph.D. in Decision Science
and his B.A. in Applied Mathematics from Harvard
University, and of course, he is here today to tell you
about his work while he was with the Harvard Center for
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contractor then identified four outside scientists --
four scientists outside of the Department to review that
model . The review and revisions to the Harvard"s
methodology were completed in October of 2003. The
October 2003 model served as the starting point for the
work done on the project 1"m going to describe now.

As you know, the first U.S. case of BSE was
discovered in Washington State in December of 2003.
USDA"s Food Safety and Inspection Service awarded a
grant to Harvard shortly thereafter to update and refine
the model to assess risk associated with the
introduction of BSE into the U.S. and to assess the
impact of various risk management strategies.

The work described here underwent formal peer
review in the fall of 2005, according to OMB Information
Quality Peer Review Guidelines. This talk provides an
overview of this work. Details are available in the
supporting technical reports. Those reports, as 1 just
mentioned, the one with review comments and our response
to those comments, are available on the USDA/FSIS
Website.

The remainder of this talk has three parts.
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First 1 will describe the model®"s basic structure i.e.
the structure inherited from the October 2003 version of
the model. Although 1711 then spend a fair amount of
time describing the revisions made to our work, or the
FSIS project, so that it best represents the U.S. at the
time the Washington State BSE case was discovered,
accommodates evaluation of new risk management
strategies and reflects recently available scientific
information. It"s iImportant to keep in mind that as a
result of these changes, estimates generated as part of
this project cannot be precisely compared to the results
from the October 2003 risk assessment.

The second part of the talk will describe the
scenarios we evaluated. The base case scenario
considers the introduction of 10 infected cattle iInto
the U.S. I"Il describe how we scaled up this
introduction in order to improve the model®s numerical
stability and what sort of inferences can reliably be
made using results generated from this scaled-up
scenario. Measures taken, either taken or proposed to
mitigate BSE risk fall into three categories, including:
those adopted by USDA after December 2003; measures
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Once BSE 1is introduced into the model cattle
population, the simulation characterizes both the dose
response relationship and the degree of exposure among
cattle. The dose response relationship quantifies the
probability that an exposed animal will contract BSE as
a function of the magnitude of the exposure in addition
to the animal®s characteristics, such as age. In
particular, the model assumes that young cattle are more
susceptible to contracting BSE than are older cattle.
Exposure also depends on various cattle characteristics
such as age. For example, the model assumes that young
cattle receive more animal protein supplements than
older cattle, and hence, are more likely to be exposed
to contaminated feed.

IT an animal becomes infected with BSE, the
model characterizes the disease development, that is how
the distribution of the BSE agent among various tissues
changes over time, and how much of it iIs present in
different tissues. In general terms, the agent is
present In the gut in the period following infection.
Later, it moves to the spinal cord, brain and other
nervous system tissue. At the end of the incubation
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period, which generally lasts for several years, the
quantity of BSE agent present in the animal®s body grows
rapidly, mostly in the brain and spinal cord. It iIs at
the end of the incubation period that clinical signs of
disease become evident.

When the animal either dies or is slaughtered,
the iInfectivity is distributed among tissues that may go
to animal feed or to food potentially available for
human consumption. Keep in mind that not all food
potentially available for human consumption is actually
consumed. Some of it i1s disposed of due to spoilage or
Jjust not consumed even If it is presented as part of a
meal. In theory, all infectivity iIn beef derived from
ruminant protein, exits the cattle agricultural system.
Some i1nfectivity is destroyed during rendering used 1in
feed for animals other than cattle or exported from the
U.S.

On the other hand, the model assumes that
infectivity can be recycled for a variety of reasons,
including contamination, mislabeling, misfeeding. The
model also accounts for the use of blood meal in cattle
feed. Note that the cycle illustrated in this figure
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to the model as part of this project. Note that because
of these revisions, the results from the project cannot
be directly and precisely compared to the results from
earlier risk assessments conducted using this model as I
mentioned earlier.

The Ffirst update to the model involves
antemortem inspection. The model allows for
specification of allowable slaughter uses based on the
findings of the antemortem inspection, and in
particular, whether the animal can be slaughter for use
in either human food or animal feed.

This slide il lustrates how antemortem
inspection worked in the October 2003 version of the BSE
simulation model. In that version of the model, the
determinations made at antemortem inspections depended
upon two factors: first, whether antemortem inspection
identifies clinical signs consistent with BSE; and
second, whether the animal has clinical signs of a
disease or condition other than BSE that would require
condemnation of the animal. The antemortem detection of
BSE signs depends, of course, on whether the animal has
reached the clinical stage of the disease. The

Free State Reporting, Inc.
1378 Cape St. Claire Road

Annapolis, MD 21409
(410) 974-0947




10

11

12

13

14

15

16

17

18

19

20

21

22

22

probability that the animal will be rejected based on
other factors is assumed to depend on age. The assumed
rules for use of the animal in animal feed or human food
also appear on this slide.

To the two factors that the October 2003 model
accounted for as part of the antemortem inspection
process, the revised model adds ambulatory status.
That*"s the middle column in yellow. Note that in the
base case, ambulatory status does not influence the
disposition of material taken from the animal. This
functionality i1s added for the purpose of evaluating
alternative scenarios.

In any case, the probability that an animal
infected with BSE will become non-ambulatory depends on
the animal®s BSE clinical status. In particular, BSE
clinical animals are more likely to be non-ambulatory
than animals that have not reached that stage of the
disease. Ambulatory status in turn influences whether
antemortem inspection will detect the presence of BSE
clinical signs. It turns out that clinical signs of BSE
are more likely to be detected iIn cattle that are
ambulatory because of many typical signs of BSE such as
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gait disturbances can only be observed in an animal that
iIs able to rise from a recumbent position and walk.
Ambulatory status also influences the probability that
inspection will lead to the condemnation of the animal
based on signs of a disease or condition unrelated to
BSE.

Our specific assumptions are as Tollows:
antemortem inspection identifies 95 percent of animals
with BSE clinical signs that are ambulatory. If a BSE
clinical animal is not ambulatory though, the antemortem
inspection detection probability drops to 85 percent.
Finally, we assume that the vast majority of cattle
infected with BSE are ambulatory regardless of their
clinical status although far more animals with clinical
disease become non-ambulatory than non-clinical animals.
Note that these estimates are very uncertain, but as
111 describe later, these assumptions have very little
impact on the simulations® predictions.

The second update to the model is the addition
of tonsils as a tissue group that can contain the BSE
agent. The revised model assumes that at any point
during the incubation period, 0.2 percent of the total
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infectivity in the animal is iIn the tonsils.

The third update to the model has to do with
specified risk material infection. In the October 2003
version of the model, specified risk materials can be
extracted from the carcass and diverted from future use
only among animals that are slaughtered. In the revised
version of the model, diversion of specified risk
materials can apply to both slaughtered animals and to
animals that die either on the farm or on the way to
slaughter. Keep in mind that in the base case, there is
no diversion of specified risk materials. As a result,
this update does not affect the base case, but instead,
only affects one of the alternative scenarios.

The fTourth update has to do with parameter
values rather than the structure of the model. In
particular, we revised assumptions having to do with
feed ban compliance rates at rendering plants and feed
production facilities to reflect more recently available
data. For the purposes of describing what we did, It is
useful to distinguish two types of feed ban violations.
The first is called mislabeling. It refers to packaging
of prohibited material in a manner so that it appears to
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be legal to use as cattle feed. The second, called
cross-contamination, occurs in plants that produce both
material allowed in cattle feed, called non-prohibited,
and material can not be so used, called prohibited. In
plants that produce both prohibited and non-prohibited
materials, cross-contamination can occur i1f cleanup is
not complete before switching to production of non-
prohibited material.

Based on data collected through September
2003, by U.S. FDA, we estimated mislabeling rates to be
2.3 percent at rendering facilities and 4 percent at
feed production facilities. We estimated the cross-
contamination rates to be 1.8 percent at rendering
facilities and 1.9 percent at Teed production
facilities. As shown 1in this slide, these revised
assumptions differ from the assumptions used in the
October 2003 risk assessment. As | will describe later,
however, these assumptions do not have a strong
infFluence on the models® predictions.

It"s also worth noting that the data we used
to develop our base case assumptions for mislabeling and
cross-contamination may overstate noncompliance rates,
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and hence, have led us to overestimate rates for these
events.

First, the rates reported represent the
proportion of facilities with at least one violation,
not the reporting of material mishandled. IT the
facilities in violation that were identified by FDA are
correctly handling at least of the material they are
processing, then the overall proportion of material that
is being mishandled may be less than the proportion we
are using.

Second, because of changes 1In reporting
requirements, all the data we used are from September
2003 and earlier. With the discovery of the Washington
State BSE case iIn December of 2003, i1t"s possible that
the degree of vigilance at rendering and feed production
facilities has increased since that time.

The final update made to the model for this
analysis has to do with the assumed contamination of
bone-in-beef by the BSE agent. Both the October 2003
and the revised assessment assume that if the spinal
cord is not removed prior to splitting, 30 percent of
the infectivity in spinal cord can end up iIn bone-in-
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beef cuts for animals 12 months of age and older.
However, the October 2003 assessment assumed that
slaughter facilities do not produce bone-in-beef cuts
from animals older than 24 months. Hence, it restricted
this route of contamination to animals age 12 to 23
months. The revised assessment extends the production
of bone-in-beef cuts and hence, the potential for this
contamination to animals 24 months of age and older.

Now that 1°ve described the simulation model
structure, any updates made for the purpose of the FSIS
analysis, | want to talk about the scenarios we
analyzed. I will first talk about the base -case
analysis, then about the what-if scenarios we analyzed,
and finally, about the sensitivity analyses conducted to
evaluate the robustness of our conclusions in the face
of uncertainty associated with our assumptions.

The base case wused iIn the October 2003
assessment considered what would happen following the
introduction of ten BSE infected cattle into the U.S.
We therefore started with that scenario as our base case
for the current analysis. Because FSIS was interested
in comparing the impact of alternative scenarios and
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because the more recent contamination and mislabeling
data collected by FDA suggested that if anything, feed
ban controls are more effective than we had assumed in
the October 2003 analysis, there was a need for greater
precision. FSIS requested that we conduct 750,000
simulation trials for each scenario. We did that for
the base case. Unfortunately, writing that scenario
tied up a 2.8 gigahertz computer for 4 weeks raising
questions about the usability of evaluating all 17
scenarios FSIS wanted us to look at. Post processing of
the output from such a simulation posed further
logistical problems. We needed a faster way to achieve
this level of precision.

For the purpose of achieving the desired
precision iIn less time, we ran Tfewer trials but
introduced more infected cattle at the beginning of each
trial. In particular, we ran 50,000 trials rather than
750,000. At the beginning of each trial though, we
introduced 500 infected animals rather than 10. It
turns out that we can figure out what would happen on
average 1in the original base case with 10 infected
animals i1ntroduced from the inflated base case where we
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scaled up the number of animals by a factor of 50. The
results support this hypothesis as shown by the entries
in the right column of this table. Keep in mind that
the output of the simulation 1is rounded to two
significant digits, and the rounding is likely to be
responsible for much of the deviation from the ratio 50
that we would expect. In any case, the deviations from
the factor of 50 are very small.

Importantly, the scaled up base case achieved
the desired precision and saves a lot of run time. The
precision of the results i1s approximately proportional
to the total number of infected animals introduced over
all simulation trials. Execution time depends Hlargely
on the number of trials run. Running the 10 infected
animal base case 750,000 times vresults iIn the
introduction of 7.5 million animals. That"s 10 times
750,000. Running the 500-infected animal base case
50,000 times results iIn the introduction of 25 million
infected animals. So the latter combination achieves
even better precision. It"s also a lot faster taking
only 3 days to run rather than 4 weeks.

Note that although the mean scales with the
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number of iInfected animals introduced, i.e., by a factor
of 50, the percentiles do not. I"m wanting to spend
time talking to you about this so that you understand
why our scenarios introduced 500 animals into the U.S.
It i1s not because believe that such an introduction is
possible. Instead, 1t was done TfTor the sake of
computational convenience. It allows us to estimate the

mean output values with a high degree of precision in a

lot less time. That discussion was very a very
technical one. I now want to get back to the
substantive aspects of the analysis: the what-i1f

scenarios involve measures that might be used to reduce
the spread BSE among cattle, potential human exposure to
the BSE agent or both. We considered scenarios
reflecting changes that have already been made by FSIS,
changes that were under consideration by FDA, and
changes that were proposed by the International Review
Subcommittee.

The USDA/FSIS scenario included measures aimed
at directly reducing contamination of the human food
supply by the BSE agent. These measures included:
prohibiting the use of non-ambulatory cattle for human
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food; prohibiting the use of SRMs for human food.
That"s specified risk materials. Note that most of the
materials designated as SRMs by USDA/FSIS are only
considered SRMs if: they are from cattle 30 months of
age and older; the ban on the use of small iIntestines
and tonsils applies to all cattle; fTinally, prohibiting
the use of vertebral columns and skulls from cattle 30
months of age and older as source materials in advanced
meat recovery; and banning the use of mechanically
separated meat for human food. Mechanically separated
meat from other species such as pork is still permitted.

What-1f scenarios under consideration by FDA
aim to reduce the spread of BSE among cattle. These
measures iIncluded a prohibition on the use of ruminant
blood 1n ruminant feed, and requiring that facilities
processing both prohibited and non-prohibited materials,
either meat and bone meal or feed maintain dedicated
production lines. The 1dea here 1is that such a
requirement would reduce the risk of Cross-
contamination.

Finally, we evaluated two scenarios proposed
by the International Review Subcommittee. The Tfirst
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scenario is a prohibition upon the use of SRMs for human
food consumption or animal feed. In particular, this
scenario banned use of brain, spinal cord and vertebral
column from cattle 12 months of age or older and a ban
on the use of iIntestines from all cattle. Importantly,
this scenario assumed that specified risk materials from
animals that died prior to slaughter would also be
controlled. Finally, the scenario assumed perfect
compliance with these rules. As a result, the results
provided upper bound on the effectiveness of this
strategy. More realistic estimates of the effectiveness
can be developed by interpolation between the base case
and this best case.

Dr. Dessai will provide more detail on removal
compliance scenarios.

The second scenario was prohibition on use of
any MBM in ruminant feed. The idea iIs that a ban on the
use of animal protein in ruminant feed would in an ideal
world eliminate any potential for cross-contamination or
mislabeling. It would not, however, eliminate the
possibility of misfeeding.

We constructed eight sensitivity analyses.
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This slide summarizes the assumptions for the TFfirst
three. To understand this slide, consider the Tirst
sensitivity analysis. Sensitivity analysis 1 looked at
what happens if we assume higher cross-contamination and
mislabeling rates iIn rendering and feed production
plants. In particular, this scenario investigated the
impact of changing the assumed value for four
parameters.

The first parameter is the renderer
contamination probability. This parameter represents
the probability that a given packet of non-prohibited
meat and bone meal produced in a mixed rendering plant
will be contaminated with prohibited material processed
at the same plant. The base case value fTor this
parameter is 1.8 percent, and that appears iIn the second
column from the right. The base case value for -- 1I™m
sorry. While the corresponding sensitivity analysis for
this parameter, the probability is 14 percent, and that
appears just to the right of that in the column furthest
to the right. The second parameter is the renderer
mislabel probability. This parameter represents the
probability that a packet of prohibited meat and bone
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meal will be mislabeled as non-prohibited. The base
case value for this probability is 2.3 percent, and the
sensitivity analysis probability is 5 percent. The
third and fourth parameters that are adjusted in this
scenario are the contamination and mislabel
probabilities for feed production plants. The feed
producer base <case value for the contamination
probability 1is 1.9 percent while the sensitivity
analysis value is 16 percent. The feed producer base
case value for the mislabeling probability iIs 4 percent,
and the sensitivity analysis value i1s 5 percent. The
remaining sensitivity analyses are specified 1iIn an
analogous manner.

Sensitivity analysis 2 evaluated the impact of
assuming a higher misfeeding rate. Sensitivity analysis
3 evaluated the impact of assuming a less favorable mix
of rendering technologies are used iIn U.S., 1.e., that
overall rendering i1s less effective at eliminating the
BSE agent. Sensitivity analysis 4 considered the Impact
of assuming that a greater proportion of bone-in-beef
cuts are potentially available for human consumption.
Sensitivity analysis 5 evaluated the impact of assuming
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that antemortem inspection is less effective than as
assumed iIn the base case. Sensitivity analysis 6
evaluated the 1i1mpact of assuming a Jlonger 1incubation
period. Finally, sensitivity analysis 7 and 8 looked at
a wide range of assumptions for the assumed proportion
of cattle that are non-ambulatory.

The next part of the presentation describes
the results from the base case what-if scenarios and for
the sensitivity analyses. Before doing so, though, 1
will talk about the type of simulation output we focused
on. As I°1l describe below in the next several slides,
the BSE simulation generates estimates from many
different quantities. We are 1interested iIn answering
two questions. First, to what extent are humans
potentially exposed to the BSE agent through consumption
of beef and beef products? To get at this question, we
looked at the total potential human exposure to BSE
estimated by the simulation. It Is important to keep iIn
mind that the estimate is expressed in terms of cattle
oral 1D50s. A cattle oral ID50 is the amount of BSE
that will infect the bovine with 50 percent probability
when iIngested. Available data suggests that there is a
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species barrier that makes the BSE agent less potent in
humans than in cattle, that is, the risk posed to humans
is smaller.

Second, to what extent does BSE spread among
cattle in the U.S.? There are two output quantities
that help us answer this question. The fTirst is simply
the number of cattle that become infected after the
initial introduction of BSE. The second is the disease
reproductive constant designated RO. The RO statistic
requires a bit of explanation. It is defined to be
average number of new BSE cases resulting from each
incident BSE case. For example, if RO is 2, then the
number of BSE cases will grow over time following the
introduction of an 1initial case. In particular, the
introduction of one case will on average result In two
additional cases which will in turn result in the
introduction of four new cases, and these fTour cases
will in turn result iIn the introduction of eight new
cases and so on. The behavior of the disease depends
critically on whether RO exceeds 1. For example, in
this Tfigure, this figure illustrates the difference
between a RO of 1.2 and a RO of 0.8. When RO is 0.8,
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the prevalence declines over time. When it is 1.2, it
grows over time. The simulation estimates RO as the
ratio of the number of newly iInfected BSE cases over the
course of the simulation to the number of BSE cases that
dies during the course of the simulation. Because BSE
iIs primarily spread among animals through fTeed, the
opportunity for transmission from one animal to another
occurs largely after the death of an infected animal.
The number of BSE infected animals that die therefore
serves as an estimate for the number of animals that
have an opportunity to spread disease.

Before showing you examples illustrating the
rest of the output generated by the simulation, 1 want
to remind you that this simulation 1is probabilistic.
That 1s, the specific events differ from trial to trial
even if the assumptions remain fixed. We therefore run
the simulation many times to characterize the range of
possible outcomes, 50,000 in case of the inflated base
case for 500 animals, infected animals introduced. It"s
possible to characterize the outcome distribution using
a figure or by reporting the summary statistics such as
the mean, median, quartiles, 5th and 95th percentiles.
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A table like the one in this slide was generated for
each simulations scenario. 1°m showing you this one as
an example for the purpose of outlining the type of
information generated by the simulation. You do not
need to focus on the specific values on the table, which
I know are difficult to see. Details are available in
the Risk Assessment®s technical report, and in the
October 2003 Risk Assessment. Note that for each
quantity, this table reports the mean and several key
percentiles. For the sake of completeness, | want to
also point out that the model generates a set of
standard figures for each scenario simulated. Those
figures jJust help to describe how conditions evolve
during the simulation period. For example, this figure
illustrates how BSE prevalence changes over time as well
as the extent to which those values differ from
simulation trial to simulation trial. The horizontal
axis represents time while the vertical axis, which 1is
on the 1log scale represents the number of infected
animals. In looking at this figure, please note that
the specific values are not important. Instead, 1 want
you to see how this figure i1llustrates the trend of BSE
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times greater in the second table than they are in the
first one.

The percentile estimates do not scale in this
manner. The distributions in the first table are more
skewed than they are in the second table. That is in a
relative sense the value of the 10-animal base -- the
values for the 10-animal base case are somewhat more
uncertain than they are for the 500-animal base case.

Recall that RO is the ratio of the number of
new BSE cases to the number of BSE infected animals that
died during the simulation. Because it Is a ratio, we
would not expect its value to scale with the number of
animals i1ntroduced. In particular, both its numerator
and denominator scale, so the overall ratio does not.
Nonetheless, the RO estimated for the 500-animal base
case is noticeably larger than the RO for the 10-animal
base case. It appears that this difference arises
because the distribution for RO is highly skewed. The
500-animal base case effectively leads to more sampling
of the far right tail of that distribution, and hence, a
higher estimate for the mean. It"s also important to
note that for both of these base case scenarios, the
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average value of RO is well under 1. More importantly,
the probability that RO is anywhere near 1 appears to be
very small.

Recall that the human exposure estimates are
expressed in terms cattle oral ID50s. The cattle oral
ID50 is the amount of BSE that will infect the bovine
with 50 percent probability when ingested. For humans,
available data suggests that the risk is much smaller.
I"ve included this table to give you an 1idea of the
level of precision achieved by the model. The Tirst
table details the precision of the mean and percentile
estimates to the number of new cases of BSE. The second
table contains the corresponding values estimated for
potential human exposure to the BSE agent. In each of
these tables, there are three rows. The middle row 1is
the central estimate for that column of statistics, the
mean or one of the percentiles. The top and the bottom
rows are the end points of a 95 percent confidence
interval. As you can see from these tables, the 95
percent confidence intervals are generally only a couple
of percent of the central estimates.

This slide shows the iImpact of the what-if
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scenarios on predicted number of BSE cases in the U.S.

Note that these values are all rounded to two
significant figures. In any case, the results iIn this
table indicate that all but one of those scenarios have
very little impact on the predicted number of new BSE
cases in the U.S. Only the ban on the use of specified
risk materials, from the animals above the age of 12
months, has a substantial impact on the spread of BSE
among cattle. This ban, which was proposed by the
International Review Subcommittee applies to both animal
feed and to food 1s no doubt the ban on the use of these
materials in feed that is responsible for this result.

This slide assumes -- shows -- this slide
shows the iImpact of the what-if scenarios among
predicted potential human exposure to the BSE agent.
The International Review Subcommittee®s proposed ban on
the use of SRMs from animals 12 months of age and older
has a substantial impact. The USDA/FSIS ban on the use
of SRMs from animals 30 months of age and older has
almost as great an 1impact on the potential human
exposure. Eliminating the use for human food of
advanced meat recovery product derived from the
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vertebral column or the skull of animals 30 months of
age and older has a smaller but still very noticeable
impact on predicting human -- potential human exposure
reaching -- reducing mean potential exposure over the
20-year period from 3,800 cattle oral ID50s to 2,200
cattle oral ID50s. Recall again that the cattle oral
ID50 refers to the quantity of the BSE agent that will
result in infection in cattle with 50 percent, not in
humans.

This slide shows the sensitivity analysis
results from the number of new BSE cases iIn the U.S.
These results indicate that most assumptions have very
little impact on the model®s predictions. The most
important source of uncertainty in this analysis is the
misfeeding rate. The pessimistic value for this
assumption which exceeds the base case value by about an
order of magnitude, increases the mean prediction for
the number of new BSE cases from about 180 to 2,600
cases. Moreover, the RO renderer reaches at least 1 in
5 percent of the simulation trials. Increasing the
incubation period by a factor of 2, decreases the
predicted number of new cases by a factor of about 4 to
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would be well under 1, that is the RO is less than 1.
As a result, disease prevalence would tend to decrease
over time. Following the introduction of 10 infected
animals iInto the U.S., the total potential of human
exposure over the subsequent 20-year period would be
less than 100 cattle oral ID50s. Now that"s the 10
infected animal base case, not the 500-animal
introduction base case. It"s worth keeping in mind that
this exposure is probably more than a factor of 10,000
less than total human exposure in the UK.

Second, when we look at the assessment of the
risk mitigation measures, we see the following. Of the
measures put into place by USDA/FSIS, a ban on the use
of specified risk materials for human food has by far
and away the largest impact on human exposure. Banning
the use of advanced meat recovery product derived from
vertebral columns and skulls of cattle 30 months of age
and older has a smaller but still noticeable impact on
human exposure. Neither of these measures has a very
important impact on the spread of disease among cattle.
Measures considered by FDA have very little impact on
either human exposure or on the spread of BSE among
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experience iIn the UK, which were several orders of
magnitude higher.

Substantial reductions to this already
relatively limited risk can be achieved through controls
on the use of specified risk materials. The most
important sources of potential human exposure are
animals 30 months of age and older and for younger
animals, infectivity in the distal ileum. Finally, the
most important source of uncertainty is the assumed
misfeeding rate. Thank you very much, and I1T11 take
questions later i1n the program.

DR. GOLDMAN: Thank you, Dr. Cohen, for that
very thorough presentation. We will hold any specific
questions for Dr. Cohen for the Q&A, which will be
coming up after the next presentation.

Once FSIS received this very thorough analysis
from the Harvard Center for Risk Analysis, the Agency
had an 1interest in running some additional scenarios
that would explore several things: one, the effect of
combining mitigations, which the Harvard analysis did
not do; we also wanted to model the less than perfect
compliance with SRM removal; and TfTinally, wanted to
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model SRM removal from younger cattle. To that end, we
had Dr. Dessai and his BSE group within the Risk
Assessment Division conduct that analysis, and he will
present that, the findings of that analysis now.

So let me 1introduce Dr. Dessai. Dr. Uday
Dessail is the Director for the Microbiology Division in
the Office of Public Health Science at the Food Safety
and Inspection Service. At the Microbiology Division,
he 1is responsible for overseeing microbial food safety
activities associated with meat, poultry and egg
products and manages the staff responsible for the
microbiological baselines, diverse microbiological
issues of significance to this Agency as well as the
National Advisory Committee on Microbiological Criteria
for Foods.

Prior to joining the Microbiology Division,
Dr. Dessai was the Chief of the Regulatory Analysis and
Exposure Modeling Branch in the Risk Assessment Division
at OPHS. At the Risk Assessment Division, Dr. Dessai
led all of the FSIS risk assessment activities related
to BSE, 1including managing the contract for the work
that you just heard described.
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modeling considerations, 1 will reiterate some of the
points already discussed by Dr. Cohen, and highlight
additional points that are related to FSIS*™ work. Under
the topic known cases of BSE in the United States, |
will make a brief mention of the BSE positive animals
and the context for Harvard BSE model. Under the next
heading FSIS/USDA scenarios, you will be provided with
the background from the additional work and why SRM
removal compliance scenarios were modeled for FSIS. We
will end this presentation with concluding remarks.

In the next slide, we will focus on the
modeling considerations for the revised 2005 Harvard BSE
Model. As discussed earlier, one of the ways the model
can be initiated is through the introduction of certain
number of infected cattle. The geographic source of
infectivity as well as whether the source iIs indigenous
or from another country does not influence the outcome
of the model. As discussed by Dr. Cohen, the model can
be initiated using any hypothetical number of BSE
infected of animals. To simulate a scenario more
realistically, a Jlower number of animals may be
preferred. Generally an introduction of 10 BSE infected
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animals provides results that are robust enough to be
used TfTor the comparisons of the base case and the
alternative scenarios or say FSIS mitigations.

As mentioned previously, it is important to
note that in the Harvard BSE model, the potential human
exposure is expressed specifically as cattle oral ID50s
that accumulate over a period of 20 years. Even though
to increase the numerical stability of the model output,
large number of iterations and animal combinations may
be wused as described earlier. With the current
combinations of 1i1nfected animal-iterations, results
obtained are within about 3 percent range. To measure
the effect of FSIS mitigations, alternative scenarios
and the base case were run with the same combination of
BSE i1nfected animals and i1terations. The two outputs
are used to compute results as percent reduction or
percent change in potential human exposure. The FSIS
scenario tables shown later will reflect model output
comparisons at the mean only.

To allow for comparisons of the effect of a
mitigation with the base case, a perfect (100 percent)
compliance was assumed. The compliance 1issue was
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handled by running certain scenarios for changed level
of compliance.

In the next slide, we briefly review the known
cases of BSE in the United States. Thus far, we"ve had
three positive cases of BSE in the U.S. The first case,
a 6.5-year-old animal was confirmed positive in December
2003. This cow was imported from Canada to the United
States. The second BSE positive was from Texas, a 12-
year-old cow that was confirmed in 2005. The third BSE
positive case was from Alabama, a 10-year-old cow that
was confirmed positive in 2006.

In the next slide, we will review aspects of
Harvard BSE model in the context of the BSE positive
animals detected iIn the United States. The revised 2005
Harvard BSE model can be initiated using different
hypothetical numbers of BSE infected cattle: for
instance, 1, 10, 500 and so on, to measure the effect of
mitigations of interest. We do not need to run the
exact number of animals every single time we may get a
BSE positive animal iIn the country. For instance, we
have three cases now, and if we have an additional
fourth case, we do not have to run the model again. The
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revised 2005 Harvard BSE base case scenario predicted
roughly about 3.5 new cases of BSE when 10 BSE infected
cattle were introduced 1iIn the United States. The
current number of BSE positive animals detected in the
United States are within the prediction of the model if
one were to assume that infectivity from external
sources of 10 infected BSE animals was at some time
introduced into the United States. However, a point to
be noted is that the model does not account for existing
infectivity for 1instance the current BSE infected
animals at the base case. We specify the number of BSE
infected animals to initiate the model, which is 10, 20
or 500, et cetera, and the base case would then run
those number of iInfected animals without taking iInto
account the 3 existing BSE infected animals in the
country. The focus of FSIS was not the absolute values
of the output, but the ability to measure the
effectiveness of FSIS mitigations.

The next slide will review the background for
modeling exercise scenarios. The revised 2005 Harvard
BSE model showed that a ban on use of SRMs has the
biggest impact on the spread of BSE among cattle and

Free State Reporting, Inc.
1378 Cape St. Claire Road

Annapolis, MD 21409
(410) 974-0947




10

11

12

13

14

15

16

17

18

19

20

21

22

55

potential to human exposure that was emphasized earlier
by Dr. Cohen. The International Review Committee
recommended removal of SRMs from cattle 12 months and
older. The 2005 BSE scenarios that were modeled by
Harvard considered SRM removal from cattle 30 months and
over. FSIS needed to explore the maximum potential of
infectivity that will be removed through SRM removal.
As described earlier, to allow for a comparison of the
effect of a mitigation with the base case, a perfect
(100 percent) compliance was assumed for the scenarios
done by FSIS, unless otherwise stated. While we know,
the importance of SRM removal in the reduction of the
potential human exposure to BSE, FSIS needed to explore
the 1iImpact of Iless than perfect compliance in SRM
removal.

FSIS scenarios to further explore the
strengthening of SRM removal mitigations are outlined
here. SRM removal from younger cattle scenario included
two subsets: First, SRM removal from cattle which are 12
months and older, and SRM removal from cattle 24 months
and older. Second, of course, the combinations of those
with a ban on non-ambulatory cattle. The less than
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when compared to the base case. In the range of
compliance model, the model output iIndicates that for
every 1 percent drop in compliance in SRM removal from
100 percent, 98 percent and at 95 percent, there is a
corresponding about 1 percent 1increase 1In potential
human exposure to BSE. FSIS is fully cognizant of the
importance of SRM removal as well as the extent of
compliance in reducing the potential human exposure to
BSE.

And now to conclude, removal of SRMs from
cattle under the age of 30 months, did not provide
additional benefit to further reduce potential human
exposure to BSE. The model output shows that for every
1 percent drop in compliance for removal of SRMs, there
was about 1 percent increase of potential human exposure
to BSE. Additionally, it is important to note that
although the hypothetical introduction of 500 infected
cattle was for computational convergence and to reduce
model run time, say from 30 days to about 3 days, the
results which are expressed iIn percent change, for FSIS
mitigation scenarios are equally relevant for any number
of animals. Overall, we remain confident that FSIS
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measures in conjunction with all other safeguards by our
partner Agencies continue to provide the utmost
protection to U.S. consumer and livestock. With that,
I1"d like to thank you for your time this afternoon, and
would like to take this opportunity to thank one and all
who have contributed to this work directly or
indirectly.

DR. GOLDMAN: Thank you, Dr. Dessai, for that
presentation. The meeting to this point has been
technical presentations both of the output from the
Harvard revision to the Risk Assessment, as well as the
additional scenarios run by FSIS. So we want to take
full advantage of the opportunity to -- for you all to
ask our technical presenters any questions. But |
mentioned earlier, we also have invited to this meeting
today representatives from the FDA and APHIS. We have
up front here, Doctors Morrie Potter and Burt Pritchett
from the FDA and Dr. Lisa Ferguson from the Animal and
Plant Health Inspection Service, as well as one of the
FSIS -- Dr. Dan Englejohn here in the front row, so that
iT there are any questions that extend beyond those that
might be answered by our technical presenters, they may
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model*s being -- was being updated, and we had several
pieces of data to update the model, especially those
parameters. So we"ll get back to you where the data
came from.

DR. DETWEILER: Can 1 get you some -- I°1l get
you some input if that"s okay. All right. Because 1 do
think that"s really significant In regards to one of the
protections for human health, and if you Hlook at
reviewer 1 provided data from United Kingdom as well as
European median suggestion that 50 percent was
optimistic, lower than European median. 1 think that"s
one set of data you could use.

You look at the North American situation, the
first domestic case -- well, the first case we found iIn
Washington State, actually was presented for slaughter,
it passed. It was not picked up as BSE suspect. It
went for human consumption. First case iIn Canada
actually was not picked up as a BSE suspect. It took 4
months to have i1t tested. | think there is relevant --
according to CFIA, the remainder of their cases were
non-ambulatory. They were not picked up as BSE
suspects. They were only picked up because of the
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Oh, one other important thing because of this
whole -- 1™m sorry, the reason 1 really brought it up,
IS because these non-ambulatory or end stage diseased
animals that you look at and do research, which you did
not have when you did this, but the Germans, the
Japanese and British have now found that the disease
when 1t finished -- when i1t replicates in the brain and
the spinal cord, actually comes down through the
parasympathetic nerve chains through the synapse into
the synaptic nerves through the muscle masses. So those
animals again, we"re not testing every animal that"s
slaughtered, so if they“"re allowed into the human food
chain, SRM protections are not going to take that
peripheral distribution out.

DR. GOLDMAN: Thank you, Dr. Detweiler, for
that comment. 1°11 take this opportunity to say that we
are obviously recording your comments, and we will
consider those comments as we make our TfTinal
determinations in terms of the rule. Thank you for that
comment.

Is there any other questions or comments?

MR. HANSEN: Hi. My name is Michael Hansen
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from Consumer®s Union, and one question that I have that
I could follow up from what Dr. Detweiler talked about,
It seems to me that the two key characteristics that --
or the sensitivity analysis that do for human impact
about the antemortem sensitivity analysis is important,
but also the misfeeding rate becomes iImportant 1in
determining how many cases we"re going to have. And so,
she talked about the problems with the assumption of the
95 and 85 percent for the worse case -- for the
assumptions for your sensitivity analysis for antemortem
inspection.

I1"d like to bring up for the misfeeding rate
or mislabeling rate, you have your worst case scenario
as 14 percent, and the base case i1s 2.3 percent. But if
you look, the General Accounting Office in 2000, pointed
out in theilr report that -- in their report of September
2000, that out of all the facilities they looked at, 24
percent of all the TfTacilities holding retracted
material, that is, that were handling ruminant meat and
bone meal, 24 percent of the 6,000 that they looked at,
did not label. So there were no labels at all. So
right there, that is a rate that"s much higher than 14
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So | think that the recommendations you made
are good, but 1 think i1t also challenges the Government
to why they"re not using the most protective approach of
banning SRMs of animals 12 months or older from both
human and animal feed. And I think we®"ve got to push
the Government to take the most protective approaches
when 1t comes to SRM. They"re not doing it right now. In
fact, the Food and Drug Administration is coming up with
definitions that exclude some of this high risk material
from animals.

DR. COHEN: And if I could respond?

DR. GOLDMAN: Sure.

DR.  COHEN: Let me jJjust clarify the
conclusions of our report. You"re absolutely correct in
pointing out that our analysis found that the SRM
removal had the largest impact on exposure of humans to
the BSE agent and to the spread of the disease.
However, this is a risk assessment. It does not make
recommendations as to whether because of that, the
Government or anyone else should, in fact, implement
that policy.

There are various things that we did not
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public system, we released noncompliance reports on the
specified risk removal regulation. 1 was -- since back
-- you pointed out that compliance with the SRM removal
is critical in this -- in the mitigation of BSE. Can
you update us iIn terms of what the compliance rate is
with SRM removal in FSIS regulated establishments?

DR. COHEN: 1I"m going to ask Dr. Englejohn to
comment on your question.

DR. ENGLEJOHN: Thank you for your question,
Tony, but I don"t think that this would be the forum to
give a response to that, but 1 would say generally that
the Agency has, iIn fact, been tracking our compliance
with regards to SRM removals over this past year, and
our hope iIs to be able to release a report soon so it
will have real numbers for the most current information.

UNIDENTIFIED SPEAKER: Don*"t sit down, Dan.

(Laughter.)

DR. GOLDMAN: Any other questions or comments?

MR. McELVAINE: I*m Mike McElvaine, USDA
Office of Risk Assessment and Cost Benefit Analysis.

I know I"m not an expert on a lot of things
here, but responding to a couple of comments and
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impeccable presentations, as well as all of you who have
listened and asked questions during the meeting today.
The Agency, FSIS, does take very seriously 1its
obligation to involve stakeholders at various steps in
its regulatory process, and your participation today has
helped to ensure that we"ve met that obligation.

We have heard a very clear and detailed
presentation from Dr. Cohen about how the Harvard Center
Risk Analysis updated the original BSE model, how it
evaluated various mitigation strategies, either those
that were 1i1mplemented or proposed by modeling their
impact on the spread of BSE among cattle, as well as
modeling the potential risk to human health from the BSE
agent, and TfTinally, how the analysis analyzed the
relative Impact of the assumptions In a model through
its sensitivity analysis.

We heard the results of the modeling, which 1
think substantiates that measures put into place by FSIS
in January 2004, are protecting the public from exposure
to the BSE agent, and it quantifies the extent to which
each of the mitigations adds to that protection.
Specifically, the revised and updated models show that

Free State Reporting, Inc.
1378 Cape St. Claire Road

Annapolis, MD 21409
(410) 974-0947




10

11

12

13

14

15

16

17

18

19

20

21

22

77

removing non-ambulatory cattle from the food supply
reduces human potential exposure by about 3 percent.
Prohibiting use of SRMs from advanced meat recovery
systems on animals 30 months and older reduces potential
BSE exposure to humans by approximately 40 percent, and
removing SRMs from animals 30 months and over almost
completely eliminates potential human exposure to the
BSE agent.

We heard from Dr. Dessail a discussion of the
results obtained by FSIS in conducting additional
modeling of combinations of mitigations, removal of SRMs
from cattle younger than 30 months, as well as the
impact of less than perfect compliance with the SRM --
with SRM removal. Importantly, this additional modeling
confirmed that SRM removal i1s by far the most effective
mitigation iIn preventing human exposure to BSE, that
there does not appear to be any additional benefit from
SRM removal from younger cattle, and that there is no
synergism between mitigations that would greatly enhance
the protection already provided by SRM removal. We
heard clearly that compliance with SRM removal 1is an
important factor in protecting the public, and we were
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