what the detection limit should be based on our
years of experience in dealing with consumer
reactions and things like that. |

We set a certain level with the kits we
developed; we picked 2.5. It seems to have gone
very well over the last seven or eight years since
these kits have been on the market. Some of the
other companies have a little bit lower range of
detection limit, and that seems to work okay, tgo.

However, if you go way too late, I mean,
they can all push these kits really, really, really
low. The problem is, Is there clinical relevance
at that point?

If there is no clinical relevance,
companies may be chasing molecules around their
processing plant. They will have all of this
positive data at a low level, and they won't know
what it means. We like to call this "paralysis by
analysis."

We want the data to be felevant. ﬁe want
the data to be useful. If the industry goes back

in and says, "I want to fix this, but what if I get
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all of these positive results at a low level?”
Detection limits have to beykept in miﬁd. They
should be tied to threshold-levels, whatever we
decide the threshold levelsrshould be.

It adversely affects the quality of life
for food-allergic consumers, iﬁ you use detection
limits that are really low or push those detection
limits without a good clinical basis. Becéuse of
the industry reaction in the form of increased use
of "may contain” label.

When they did paralysis by analysis and
they get positive results, maybe they throw a lot
of "may contain" labeling on that product that they
are worried about and so they are going to put that
on there. That decreases the number of foods that
allergic individuals can eat. l

The current detection limits that are set
that the industry uses right now have worked vefy
well for seven years in protecting the
food~allergic consumer.

I don't think at tﬁis point there is'any

need to change them right now. But, again, as
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science comes in and we know more about threshold
levels, there might be an ;djustment here or there.

We just finished‘ah egg threshold study.
Contrary to what Robert Wood said, you can do
threshold studies in kids, because we did this in
30 egg-allergic children. That is the only kind of
people we could find. to have egg allergy are kids.

When we crunch those numbers and look at
that data, i1f the threshold is low enough that we
need to adjust the kids for egg out there, the
manufacturers have all said they would be willing
to do that based on the science.

(slide.)

DR. HEFLE: Many cbmpanies are teéting for
allergen residues. What they are primarily testing
is not-finished product, but they are using it to
verify sanitation procedures, They have been using
them for as long as they have been on the market.

Certainly with the new law coming up,
there are a lot more using them than used to use
them. In general in the U.S., companies are

incorporating testing using these test kits. As
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the test kits get faster and easier to ﬁse, it is
easier for them to use them.

Again, the ELISA or lateral flow, which is
kind of like a dipstick method are the preferred
methods. Some do the test in house. They really
like it if they can do that because they can fix
things right away.

However, 1if you don't have in-house
capabilities, they will send it out to a contractor
lab or if they want third-party verification, théy
will do that.

Most companies, as I said, are not testing

finished product. They are testing to validate

sanitation methods or doing environmental swabbing
to try to find where the problem is before they get
to the finél product. They want to fix the problem
before they get there and figure out ifktheir
sanitation is accurate before they get to the final
product.

Some testing of finished product on
certain occasions though is done, especially when

you can have the product under full control. They
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don't usually want to release something that they
have tested and they find out there is a ﬁroblem
and they have to call ithback from the marketplace
later and perhaps put consumers at risk.

There are tests that are based on DNA
detection, and they are called "PCR." Wg don't
advocate these for allergenic residue detection
because it doesn't prove the presence of the
protein. You need the profein to have the allergic
reaction. It just says that there is DNA from that
particular allergenic food. there.

It is not practical at all for in-plant
use. You can't put one of these machinés next to a
processing line. It is very expensive and requires
a lot of segregation and things. It is meant more
for a regulatory agency or a big corporate lab who
has this ability. It does not prove the absence o%\
presence of the protein or the aliergen. It is
just an indirect kind of a marker.

There are ATP tests out there. This is a
test that is commonly used in the indusﬁry for

sanitation assessment. Scome companies would like



to use this to detect allergens, specifically the
ATP does not detect protein also. Right now, it is
not knowing that thesé correlate well with the more
specific protein-based tests,

(Slide.)

DR. HEFLE: Three peanut, like ELISA “test
kits, have been performance tested by FDA through
AOAC-RI. Those companies with those tests are
Neogen, R-Biopharm, Tepnel.

Five peanut ELISA kits have been studied
in one JRC interlab trial. This is the European
Union's group in Belgium that'does these sorts of
things, and they put these three tests plus two
more through a validation trial., They are
currently doing another validation trial on ﬁhé two
peanut lateral flow devices. They are pot finiéhed
with that yet, but they are only doing one matrix
not several matrices. They are just testing ithin\
cookies right now.

(Slide.)

DR. HEFLE: FDA works with AOAC and has

said they plan more validation studies with other
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test kits, and that has been the case for more than
a couple of years now with no apparent progress on
this front, though.

The U.S8. food industry and other
regulatory agencies -- for examplé, the Canadian
requlatory agency, the JRC ~- has moved way aheéd
of FDA/AOAC at this point. The industry is not
running validation trials themselves, but they run
in-house validation things like that. /

However, there are regulatory agencies who
have said, "Well, we're going to move zhead. We
can't wait for AOAC anymore. We have to get these
things done in validated interlab trials." There
are several trials that are planned right now
internaticnally to, hopefulﬁy, get some of these.
things "validated” in the next few years.

The U.S. industry has been testing for
about seven years now, since the first peanut tests
came out. They have increased the amount of
testing each year and, I've/got to say, have spent
millions of dollars once they've gotten test

results to change equipment, to make modifications,
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for allergens specifically.

Before about 10 years ago, we didn't have
any tests at all to do thié. S;nce the tests have
become implemented, they have used them to make
changes in how they manufacture food. -

Health Canada/CFIA has a Compendium of
Food Allergen Methodologies. They crunch through a
lot more of these kind of in-~house validations that
they do so that they can use them for their
purposes. There is a Web site for that. They use
both commercial and their own in-house methods.

(Slide.) |

DR. HEFLE: Validation of kits, there are
more JRC trials coming out of the EU more likely.
We know of several that are planned, and other
groups have them planned, too. Other groups are
planning more interlab trials, some with kind of
"modeled"”" foods.

A lot of these tests are done where you
spike peanut into something else, It is not really
like a manufactured product, so it doesn't really

mimic the manufacturing process.
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A "model food" is actually where the

allergen is manufactured into the matrix, so that

it more appropriately represents what would happen
in the food industry.

Therefore, those are king of challenging
to make, You can't just make them in your back
yard or in your home kitchen. You need tokmake it
on an industrial level, so it can be quite an
undertaking.

(Slide.)

DR. HEFLE: Kit companies do much mérer
extensive validation than ever will be done by,ény
regulatory agency or academic center. It is
usually that the are in the process of selling
kits, and they don't necessarily share the data
like they should: I’héve been encouraging all of
them to go ahead and publish -all of this great data
they have, and it would be a lot easier for all of
us to evaluate how good their kits really are. So
far, they still want to sell kits and not spend’
time writing papers.

However, they do have liability issues.



Their kits have to work. Tbgy have liability
issues. They have reputation issues if the kits
don*t work, so it behooves ﬁhem'to do their OwWn
validations before they put a éroduct on the
market.

(8lide.)

DR. HEFLE: Referénce materials are solgly
lacking for allergens. ylt would be reaily nice if
we had a bunch of reference materials we could do
all of these interlab wvalidations with:

However, we are having a problem finding
the appropriate reference materials. Tbere are not
many available, and they are really needed; )NIST
is one source of reference materials.

Unfortunately, the NIST standards fhat are
available were not made for allergen testing, were
not designed for that and often do not represent
the type of allergenic materials used in the food
industry.

A case in point was the standard that was
used in the AOAC-RI~FDA study. It was peanut

butter made by a major manufacturer. It is fine
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for things like aphlatoxin determination and other.
things. Unfortunately, the varieties are not known
with certainty, because the manufacturer wouldn't
tell FDA about every little peanut that might be in
there. They wouldn't divulge it. I'm referencing
NIST not FDA, I'm éorry.

Different peanut varieties ﬁave different
responses in the kits. It is iméerative to know
exactly what 1s one of these standards.
Unfortunately, there aren't % whole lot of other
standards around the world around to do that.

There are other sources of materials thgt
could be used as reference ﬁaterials, but we have
to come to a worldwide decision on what is the
appropriate criteria for coﬂsidering someth;ng in
the reference material. Is\éomething the JRC makes
in Europe representative of something we use in the
United States?

There are several qf these materials
available, and we could begin to talk about going
through some interlab trials with some of these, if

they met certain criteria.
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(Slide.)

DR. HEFLE: Processing can have a huge
effect on extraction and kit performance. Most
kits are not validated using these model fqods, 80
we have to do some more of this stuff;
international call for more use of modeledvfoods.

The old method of spiking, which is where
you put a peanut extract into some of the matrix
and mix it together and see how it performs. This,
agaln, does not truly fepresent what happens in the
food‘industry.

However, the spiking does provide some
useful information, but the manufacturing of these
model foods gives the best informafion about. how a
kit will work.

Model foods have to be made on a pilot,
plant or industrial size scale. If you make this
in your backyard or your kitchen, then it doesn;t
really appropriate what a model food isvin\the
industry, either.

If you make many cookies in a home-size

oven or a Suzy Homemaker or Easy-Bake Oven, it is



not going to be the same thing as what Keebler or
what Pepperidge do on a huge scale.

The results of these are not practical or
useful for the food industry. Let's make some real
model foods. They are invelving for assessing how
'a kit is going to work with'a specific commodity, -
how efficient the extraction method is under

industrial conditions.

It is becoming more and more imporfant to
use these types of standards’in assessing the kit's
performance for certain commodities and precessing7
I think spiking is pass.

I get yelled at in my professional
society, AOAC, because épiking is theAway of the
food chemists., However, we have to do some spiking
and look at things, but we have to make these mgdel

foods and do that sort of assessment also.

(Slide.)

DR. HEFLE: The extraction method, is- it
sufficient? We've got to think about it., Is it .
sufficient? Is the recovery good? Can we trust

the results?
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Scme foods are challenging. There are
tannins and polyphencls in dark chocolate that bind
protein. It is a famous matrix, one of the most
difficult matrices to do with allergen
determination.

High fat levels can hide the allergenlin
other types of ingredients.. If the product is
hydrolyzed, you cannot analyze hydrolyzed or
fermented ingredients in these tesﬁ kits. They
were never designed for this. When you start
chopping up the proteins, the ELISA signals go
away. The methods are meant to detect intact
proteins and not peptides.

Processing, 1f you burn stuff, it is going
to be less detectible; it is less soluble. That is
a factor. Now, most companies don't burn their
food, but sometimes they want to detecﬁ burned
foods on band ovens .or somethiné they can't readily
clean. These are challenges to kif performance,
too.

(Slide.)

DR. HEFLE: Most kits for most allergens



have good reactivity with processed forms of the
allergenic food in my experiehces over the last 15
yvears, and that is just my experience.

The use of pélyclonal antibodies and crude
extracts and making antibodies against processed
forms are recipes for successful kits. There are
several on the markgt today that do very‘well.

Monoclecnals are okay if they use a
heat-resistant epitope in making the monoclonals.
They can accommodate the processing changes that
occur.

Some of the egg residue kits have some
issues in this regard. The industry has been able
to adjust and adapt. Many survey the raw/materialq
instead. Instead of worrying about the processed
egg, they will just do the raw egg and handle it
that way, or use a kit that has antibodies against
raw and processed egg, to getr around that

particular issue.

Matrix effects, my lab has used all of the

ELISA-based ﬁest kits available on the market in

our own validations and tests. It is kind of my
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hobby so I like to do this. The matrix affecﬁs are
usually not a problem for most of the test kits out
there, for the vast majority.

Kit companies have added extraction
additives to their extraction buffers to assist.
When it was recognized dark chocolate was a
problem, they added some secret extraction
additives to help youvpull the protein ocut of dark
chocolate easier,

Model foods, though, again are going to be
of great use in assessing the true extraction
performance of aNkit. -Again, I can't stress eﬁough
we need to make more of these.

In cross—reactivity issues, even though
most methods do use polyclomal antibodies, which
those of you who know something about polyclonai
antibodies could say, "Boy, there\could be a lot of
cross-reactivity problems with them."

We really don't seé this happening. The
kit companies really couldn't sell any kits if
their peanut kit cross reacted with everything

else, too. Therefore, we don't usually see these
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problems in that they have looked at that before
they have launched it, so we don't see~the
cross-reactivity. I am not saying that there isn't
one that is going to crop up sometime.

{§lide.)

DR. HEFLE://Again, we've got a problem
with hydrolyzed proteins, hydrolyzed vegetable
proteins, hydrolyzed soy proteins. You can't
really detect them.

The industry would love to do this, to
chase them through the facility and see if they
have cleaned up afterwards because we know there
can be some residual allergenicity in hydrolyzed
protein preparations,

However, the ELISAS are pretty much
rendered useless when trying to analyze for
hydrolyzed protein. It is not what they are
designed to do. The company has had to make a
decision, "What is most of our market?" It is not
chasing hydrolyzed proteins, but it is chasing the
intact proteins. We have t@\balance the kits to go

towards that, so you can‘t use it for this.
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Unfortunately, a Qegative result in an
ELISA in this case does not mean that there .is no
allergenic residue left. You have to ascertaiﬁ
residual allergenicity via a different method using
human allergic IgE in something like a Western blot
or a RAST analysis.

Another related éreaAis the analysis of
fermented ingredients: gums, Lactobacillus
cultures, starter cultures. Once they start eating
at the substrate, the proteins are partially
hydrolyzed and the ELISAs won't detect them
anymore. You need to use an IgE-based method to
just ascertain the true allergenicity.

Companies~don‘t tell contract labs the
nature of their samples. They just say, "Here is
Sample X." They are not going to tell them it is
hydrolyzed, so we have some challenges.

I try to communicate with the contract
labs and say, "Be sure you aék the question. Just
don't give them a negative résult, because it
couldn't be truly negative maybe from an allergenic

standpoint.” I think this is the minority of the
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samples out there.

{(Slide.)

DR. HEFLE: My lab performs testing for
food-allergic consumers, their physicians, their
lawyers when they call for free when they report a
reaction to a food. We work with some members of
the Food Allergy & Anaphylaxis Network when they
have a problem,

If there is an analysis I can do,yI/will
try to help a food-allergic consumer identify what
happened with that particular food, if they have
managed to keep it in the height of the moment.

In 10 years of doing this, we have only
seen "large" -- now notice i say "large" with a
quotation around it, I don't want to make a loﬁ of
judgments on that right now -~ amounts of

undeclared allergenic food causing reactions.

(Slide.)
DR. HEFLE: We cannot currently do
immediate monitoring in the food industry, though.

The technology doesn't exist. It is getting
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better. These lateral flow devices can sometimes
get down to 5 minutes now. I think in the future
they will be able to make a more immediate
response.

Right now, a lot of them are 30 minutes
long. If you are swabbing things and waiting
around for 30 minutes to see if the result is.
positive and theh having teo go back'and clean
again, it is pretty impractical for the food
industry to do.

Sanitation and verification is the most
practical, not the test and release kind of thing.
My dad is a fisherman, so I like to the catch and
release and test and release kind of analogy.

We do not have tests for some of the
allergens, and fish is a notable example. . You
cannot test for the hydrolyzed or the fermented.
allergen sources using these types\of methods.

Some types of cross-contact are not
homogenous or 100 percent cleaning is not possible

due to the nature of the product. Food equipment

was never historically designed for allergen clean.
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Sometimes these facilities are quite old,
and there is no room. \There is no room to bring in
different eguipment. They have to try ﬁo redesign
as they can, but they can't get completely rid of
hangup areas.

You cannot take enough samples to
practically test, to be a h@ndred percent sure all
of the time., That is impossible., If I get a ~
statistician in to tell me how many samples I would:
need, the industry would just spend the whole day
testing rather than trying to make food product.

In some of these cases, precautionary
labeling is justified due to the nature of the
product and the process in FARRP'S opinion. For
example, dark chocolate and ﬁilk chocolate on the
same line is one example where we think
precautionary labeling ié justified. That doeén't
mean we think precautionary labeling is justified
in every case.

(Slide.)

DR. HEFLE: This is a study that we

recently completed and published in 2004 of some



incidents from milk allergic consumer complainﬁs.
These were the casein levels we found in those
particular products. They range from 5,000 on up
to 44,000 parts per million in things that were
supposed to bé free éf milk or labele& even
"dairy-free” or "kosher," guite high numbers of
parts per million.

They also asked me to talk a littie bit
about highly refined oils. What does HRO mean? In
FARRP's opinion, "highly ref}ned oil" means
neutralized, bleached and deodorized or/refined
bleached and deodorized.

The definition of Qhat "refined oil" is,
is kind of debated a lot right now in terms of
FALCPA, opinions based on scientific review of oil
challenges with o0ils in the literature and what we
feel refined oil should be.

The available quantitative methods, therg
are methods used in'the literature including ELISA
and other methods that reports the levels of
protein in highly refined oils. None of these,

though, have been validated in interlab trials or
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other types of validation for protein and oil
determination to date.

Somebody will run something and they will
report it, and they will do a certain number of
samples, but no one has loéked at whether that is
an appropriate method across the board for
detecting this.

There is a question as to whether a small
amount of protein in the HRO is completely
extracted in aqueous buffer./ "Aqueous buffer" is
something that people then/use to do these sorts -
of biochemical tests. It means trying to partition
the proteins from the oil into an aqueous buffer;

If they really like oil, they'might(nét
all come over. They might want to stay in thé oil.
The question is, Does this capture the true proﬁéin
content of the oil or whether some of the more
hydrophobic proteins stay in the oil fraction, and,
therefore, do not get extracted and therefore
determined?

My lab uses an amino acid determigation

based on Edman degradation, but we alsoc use aqueous.



124
extraction. We try to maximize that aqﬁe@us
extraction.
We use heat; we\use a large amount of
puffer; and we concentrate the sample. Howevef, I
cannot guarantee that I'm pulling all of the
protein out of that highly refined oil when I

measure that.

We report the results as relative and not
a complete picture of the pdssible\protein\count
out of HR oil. I still think you are ca@turiég
most of the protein that is there, but I just can't
sit up here and say we are covering a hundred
percent of it.

(Slide.)

DR. HEFLE: The protein levels of HRO aré
reported in the literature, and there are lots of
different reports and levels. The caveats agaiﬁ:
The use of agueous buffers in the determination,
how good if they use an immupo»éhemical-based
method is the epitope recognition of the aﬁtibody?
Does it really recognize those soy proteins at that

level of processing?
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Relating "total" nitrogen, sometimes they
use the total nitrogen amount to what the prctgin
is. Well, total nitrogen can be free and running
around in the protein and not associated with --
free and~rﬁnning around in the oil and not
associated with the protein. Conseguently, it may
be an overestimate actually §f the protein amount.

Limitations of certain types of methods
like dye binding. "Dye binding" is a method that
will bind to certain proteinsqpreferentially and
not bind to others as well. When you use a
dyve-binding method, is it really representative of
everything that is in thereé You can't absolutely
tell.

The protein levels reported in the
literature are usually a few milligrams per
kilogram, which are a few parts per million. You
will see some widely ranging estimaﬁes} though,
from different investigators. A lot of times I
guestion their methods sometimes oi their ability
to reproduce that particular result.

I think that is the end of my
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presentation, and I thank yo:u very much for your
attention.

CHAIRMAN DURST: Thank you.

Commiftee, do you have any questions or
comments?

QUESTION-AND~ANSWER SESSION

DR. MALEKI: Soheila.

DR. HEFLE: Soheilé.

DR. MALEKI: Yes,ASoheila‘Maleki. I was
wondering, just based on your experience and you
have been around a lot of industry, if there is ény
kind of correlation or if there are .any sténdards
between what the companies use to label "may
contain" versus "contains"? Do they use the same
2.5 parts per million that the kits provide aé a
may contain or a nof contain and so forth?

DR. HEFLE: They dbn’t really use the
analytical results to make a definite décision
about that. Usually, the companies make a decision
to put precautionary labeling on through a certain
stringent set of criteria. It is something they

have tried to clean up, and they are still having



127

issues.

They have intermittent contamination.
They would never allow something that\consiétently
had a significant amount of'éllérgen in it to be
called a "may contain." They would try to clean up
more, if it is not supposed ?o be there. |

They don't set a ievel like that. )They
use the analytical results to help them determine
whether that is justified Qf not. It hés to be
potentially hazardous, intermittent, hard to clean.
Those sorts of things are taken into consideration
much more than just the simpie analytical result.

DR. MALEKI: Thank you.

CHAIRMAN DURST: VYes.

DR. NELSON; Mark ﬁelson. I just wanted
to follow up to that in response to Soheila. 1In

2001, the food industry, a group of associations

representing their members did put togethér
guidelines on labeling.

The preference is obviously and clearly
the requirement is to label the ingxedient/in the .

presence of an allergeh when it is directly added
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to the food. In the situation where there is a
potential for cross contact, we did establish some

guidelines before companies should use "may

contain" labeling because of the concerns we haﬁe
heard about before.

One of those key guidelines was to’make
sure that we could not avoid it even after applying
good manufacturing practices: appropriate cleaning,
appropriate sepafation, and S0 on and so fo;th.*

DR. MALEKI: I see. Depending on how mucﬁ
you detected, it didn't matter, if you detectea, it
went to "may contain,'" if it was on the line or --
well, if it contains it was directly added to the
product? I'm trying to make sure I understand that
correctly. ‘

DR. NELSON: Yes, I think it is more to
Sue's point that we aren't necessa;ily measuring
the finished food so much. It is not a catch and
release situation.

DR. MALEKI: I see.

DR. NELSON: It is understanding your

system; what ingredients are going into the food;
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what other products might be made on that line;
validating your cleaning processes between
products; scheduling products, depending on the
ingredients that they éontain; the sequence in
which you might make the product and so on;* There
are a lot of things that go into it. '

CHAIRMAN DURST: Anything else?

Yes,

DR. CALLERY: Pat Callery. It appears
that the allergens themselves are not that well
defined, especially when you can find in actuality
generated new allergens by treating food in a
certain way. I am wondering how you address the
analytical problem of falsé negatives and false
positives? \

DR. HEFLE: For a lot of foods the
allergens are indeed known, and there are very rare
cases where you make new allergens through |
processing. That is an extreme case in}the\
literature, I think.

However, false positives and false

negatives are evaluated at the company level‘fiist
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by testing tens of thousands of food commodities
and looking for potential issues. Also, I kind of
poke around myself and see if there is anything
that I can challenge the kits with.

In my experience, the false positive/false
negative rate for most of these methods,is,very
low. I can't give you a number. I can’t tell you
how good that is, because I haveh't done a
systematic study.

However, I\tbinkVthaﬁ the use of these
interlab trials with model foods will help us look
at some of those issues a little bit more, but I
don't have a good sense of how much false posifive
and negative is out there.

I just know in our experience; and we use
these every day, we don't have a lot of issues.

When the occasional isSue/grops up, and we call the -
manufacturer. We usually wérk through it pretty
easily.

They do tell the manufacturers to vélidate
or run their own in-house validations before they

truly test the results. The manufacturers do tell
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the manufacturers to do that, so, theorefically,
they should hopefully find some of these things.
However, every method has a chagce of a false
positive or a false negative.

DR. CALLERY: I'm not sure how you do that
without standard materials.

DR. HEFLE: I'm sarry?

DR. CALLERY: I doﬁ't know how you do any
of that without standard materials to validate
them. ’

DR. HEFLE: Some of the manufacturers will
give you a standard to work with, either the
standards ffom the kit or a recognized étandard or
perhaps one of the NIST étaﬁdardé, which ié what we
are all defaulting to because we have/nothing else.

DR. CALLERY: I think you mentiocned that
one kit, they have some seqrét materials that they
put into the kit to help extract protein. This
seems inconsistent with being able to validate a
method if you don't even know what the test
material, how it was made gnd what the scope of the

antibodies are that are made.



DR. HEFLE: ngl, the extraction additive
is not a reference material. The extraction
additive is just an aid in extraction. Usually,
the companies wiil tell you what it is. It is
usually non-fat dry milk or soy protein. It is
secret, but it is not that secret.

It is just an additional protein in the
mix that helps pull the proteins ocut of oily
matrices or hard to extract matrices. The
companies knéw this, and tﬁey share that with
customers. However, these sorts of extraction
additives aren't really the reference materials,or
the standards used in the kit.

CHAIRMAN DURST: Sue, will you be around
for discussion this afternoon?

DR. HEFLE: Yes, I will.

CHAIRMAN DURST: I. think we will hold
further questions until that time because we are
running a little bit late. |

DR. HEFLE: Okay.

CHAIRMAN DURST: i wouldjlike to take the

recess now. We will take a 10-minute break and
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reconvene at 10:45.

Thank you.

(Thereﬁpon, from 10:30 a.m. to 10:40 a.m.,
there was a bause in the proceedings.)

CHAIRMAN DURST: We will start with our
next speaker, who is Dr. Stefano Luccioli, who is a
senior medical advisor to CFSAN, FDA. He is alsQ"
assistant professor at Georgetown University. He
will be speaking on "Oral Challenge Studies:
Purpose, Design and Evaluation."

ORAL CHALLENGE STUDIES:
PURPOSE, DESIGN AND EVALUATION

DR. LUCCIOLI: Thank you, Dr. Durst.

Good morning. Today, I reall? want to not
talk to you as an FDA medical officer, but as an
allergist who has experience in performingfand h
evaluating oral chailenge studies.

{Slide.)

DR. LUCCIOLI: The gecals of my talk today
are basically just to give you a basic overview of
oral challenge studies, the purpose, why they aie'

done, the design and conduct, and also spend a 1
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little time on evaluation and interpretation of
data, especially with regard ﬁo sensitivity of
subjects as well as clinical response ahd séﬁerity
and maybe present some data gaps that may be of
interest while you dgliberate on thresholds.

(Slide.)

DR. LUCCIOLI: The purpose of chal'lenge
studies are manifold, but the brimary reason is to
diagnose allergy, food allefgy. The gold standaxd,
as we have already heard, is the double-blind,
placebo-controlled, food challenge)

As we have heard, glso people outgrow
their allergies.. They are done also to evaluatg
tolerance where those individuals have outgrown
their allergies. They have also been done to
evaluate specific ingredients that are allergens in
specific populations. For instance, there have
been some studies on highly refined oils in
peanut-allergic populations.

However, iﬁ recent years, tﬂere has been a
lot of emphasis on using oral challenge studies to

determine minimal eliciting doses. This has
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important implications potentially to determine
sensitivities of individuals within a population,
but also potentially some therapeutic opportunities
in that, as Dr. Wood had mentioned, there is a -
feeling that maybe if we can't cure food allergy,
maybe we can raise people's sensitivity levels so
that they may not react to very low trace amounts
of food. |

For reasons that you are all here today,
also for establishing thieshold challenges, they
may be able to provide you data on low-effect
levels and no-effect levels.

A problem in this field is that there are
insufficient animal models which are commonly used
to evaluate toxicologic ingredients and also
scattered data about case reports where there is
not a lot of information about exact doses that
cause reactions.

Very few studies are done or have been
done. One study was reported by Dr. Wood on
evaluating reaction severity, and we don't have any

current biomarkers to predict severity. This is an
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important, I think, factor when we are looking at
evaluating minimal eliciting doses.

(Slide.)

DR. LUCCIOLI: I'm jusf presenting this
slide, but I'm not really going to go into it, to
just give you an overview that oral challenge
studies are somewhat different to traditional tox
models that are used to deteﬁmine potential
thresholds or acceptable doses. I will{ hopefuily,
be able to higﬁlight gome of these issues in my
talk and present, as I said, some data gaps.

(8lide.)

DR. LUCCIOLI: ‘When you are designiﬁg orél
challenge studies, obviously the selection of
subjects is an important facto;. Usually, you have
populatidns of adults, children oxr infaﬁts juét to
keep the statisticsAin order. Most studies’inQOlve
both men and women as well as are fromvforeign
countries and most high/ethnicities.

The selection of subjects is basically
geared to what the purpose of the study is. for,

whether you want to diagnose individuals with an
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equivocal IgE or clinical history; evaluate
. evidence of outgrowfh of toierance, as we have
mentioned; and also pdtentiélly to evaluate
co-existent allergies, for instance, milk-allergic
individuals who may have soy, especially in the '
infant population and also for evaluating specific
ingredients, in this case how to evaluate infant
formula.

Obviously, for spédific ingredients, you
may want to pick particular populations for that.
In fact, most infant studies are done/to evaluate
infant formulas, and the majority of studies are in
adults.

Another important factor\is that there is
a notable exclusion of individuals from these
studies. As Dr. Wood had alluded to, there are
individuals who have a cutoff level of their IgE
where above this level they have a 95 percent or
more risk of already failing the challenge. The
challenge is basically useless. You already have
the information, and you tell those individuals to’

avoid the food.



However, these-individuals may represent a
fairly sensitive population. . Now with IRBs as they
currently stand, it is very difficult to get these
individuals tested in studies.

Also, classically individhals Qho havekhad
anaphylaxis or very severe reactions which were
fairly convincing for the actual food are excluded
from the studies, because another rule of thumb is
do no harm.

Consequently, you don't really want to
test people who could have pctentially severe
reactions when you have already had a high clinical
index that they are allergic. ‘

Of course, there are a lot of people who
self-exclude themselves from studies who may be-
part of a sensitive populatibn. I also mentionéd
here unstable asthma because in any study you don't
want to test individuals who -are unstabie to begin
with.

Individuals with agthma tend to have more
severe reactions and are probably the group most

representative of fatal reactions. By not
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including these individuals, you may be missing not
only sensitive individuals but individuals who are
potentially very severe responders.

(Slide.) /

DR. LUCCIOLI: With regards to test
materials, there is a variety of test materials
that can be used. Various preparations; if you
just look at peanut, you can have peanut flour,‘
ground peanut, peanut butter.

There is evidence\fhat the processing
method of these various preparations may affect the
allergenicity profile of proteins within these
foods.

You may have some:individuals who are more‘
sensitive to peanut flour versus peanut butter.

The importance, too, with choosing tﬁe materiai is
that for logistic purposes you want to have it for
an increased time, if you are going to be doing
challenges over multiple months or time points.

A prefeérred method for these typeslof\

ingredients are dried ingredients. You éet into a

problem where dried milk or spray~dried egg are not
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very commonly ingested ingredients in the
population. It is more common, I mean, the raw or’
cooked egg or milk, liquid milk. Therefore, these
are féctorsvthat‘need to~be~assesséd.
Also, fresh versus processed foods, some

individuals are more likely to react to the fresh

food versus the processed as well as raw versus
cooked. These are issues that need to be
considered when you choose asfood for a particular
challenge.

Then, the dose units are different within

these challenges. Some studies report%milligraﬁ
for food; others milligram for protein of food;
and, very rarely, milligram per kilogram whiéh
would be fairly ideal if we wanted to evaluate
potential differences between adults and smaller
adults, infants.

(Slide.)

DR. LUCCIOLI: Obviously, people who
partake in these studies are people who think they
have an allergy; may have had a fairly significant

reaction; and are, understandably, under a lot of



stress and are afraid.

Blinding is an important fact, since there
is unfortunately a high incidence of the "nocebo
effect, " which is actually the opposite of placebo,
people reacting to a substance that they think is
going to harm them. : / 4

In blinding it is\important to mask the
food, because you don't want the subject to knbw
what they are eating. Factors that are used are
called "vehicles" in one sense, and they are
basically other types of foods that are thick that
can hide the taste and smell and texture and ﬁhat
are also pleasant tasting, you hope.

However, when you are thinking about doing
a challenge study over a few time limits, obvioﬁsly
you don't want to give some of these vehicieé too
much of this, too many milkshakes -- you have'to
make sure that the individual is not milk allergic
~-- but alsoc they may cause some GI effects or other
things independent of what the actual food that you
are studying would have.

In some cases, they don't always mask the
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taste. Therefore, some researchérs have preferred
to use capsules, since this basically bypasses the
taste issue. v

However, using a capsqle,is difficult,
especially if you are going in higher doses of
food, it is hard to put a serving of some food into
a capsule. I think people would know when they\sée
a big capsule‘that there is more food in that.

Also, an important‘faétor is that you may
delay the absorption of that food putting it/in>é
capsule, and also you byéaés the oral cavity,which
may be a primary target organ for the initial
allergic response. You may have not only a delayed
response but potentially a less severe response.

I won't talk about the‘protocol, I think
that was basically well-mentioned by Dr. Wood, but
also a guestion about»placeboé.\ There are some
studies that use placebos within the Challenge.,
They use a dose and then thé next is a placebo.

You know, it is a very complicated process
where you usually need some other people that blind

those to both the researcher and the subject, but
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they are used as well. However, I think the
preferred method and the easier method is to do a
separate placebo day.

{Slide.)

DR. LUCCIOLI: Now this is just a
schematic of an example of a~doée protocol. I
think the important factor is this is an escalation
study of divided doses. One of the important
things, too, is you don’t wggt to be there all day,’
and you don't want the patieht, too, to be there
all day.

To be able to determine a dose of food and
get up to the final dose, which is usually a
serving of the food, which is like 10 grams of
solid or 60 grams of wet food is what you want to
achieve.

If there is no response at that dose,
there is a good likelihdéd that the challenge is
negative. waever, in many cases you still want to
have the patient come back aﬁd do an open
challenge.

Now, with choosing the starting dose, this
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varies among stu@ies. In many diagnostic studies,
because of this issue about riot wanting to be
there, you choose a dose that is roughly half of
the dose that caused the regction.

Now, I don't know how a lot of people
figure that out, but that is what has classically
been used as the starting dose. Even within a
study, these doses shifts. This dose usually comes
out to be in the milligram range.

Now, more reéent studies that have
actually been targeted to study minimal eliciting
doses, have started in dosés in the eveﬁ microgram
range. However, there are a variety of(stddies
when you are looking at evaluating studies for
eliciting doses.

Also, in this protocol, it is important to -
know the time interwval diff@rences. Usually, also
that is tailored to the patient when their symptoms
first occurred, Most allergic reactioné occur
within 15 to 30 minutes, so that is usually(thé\
time gap, but some other reéctions may be a little

bit more delayed.
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As Dr. Wood discussed, therg are
individuals who have delayed reactions as well. .
Unfortunately, it is just not logistical to do a
study and wait for these people's reactiohsAto
cccur, because they might not occur that day; they
may occur on a separate day.

In this model ﬁhat I use, I just use a
twofold dose incrementation, but also thié could
vary. Some studies govup to even tenfold, so thié’
could affect also the startiné dose and
interpretation of doses in the dose response.

Now, you go and you do the challenge. TIf
it is negative, it is negative, or you stop it
after the first objective symptom occurs. Some
studies will also record the subjéctive symptoms,
but that is not always the case, beéause the
objective symptom is the symptom that denotes a
positive allergic response.:

When you record the dose, you can either
record it as the. 4X, which is the discrete dose
recorded or the 7X, which would be the cumulative

dose adding the X, 2X or 4X.
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Just to put this also into some
perspective in terms of safety assessment, when we
are talking about LOAELs/and,NOAELs, the 4X would
be the low-effect level for this study. If there
are doses before that, at least for this indiviéual
you can say thatAthis dose did not cause a responsé
and could be considéred a no-effect level,

(Slide.)

DR. LUCCIOLI: Some other issues are don't‘
do this at home.( Peoble can have a very severe\
reaction. These studies are done in a clinic or an -
office where there is emergehcy equipment and
personnel. It 1is not a challengg that is done out
in the open. It is in an experimental setting, sO
that can also affect the interpretation or results.

Medications, too, ﬁost studies now have
people stop the medicines, but with some earlier
studies this was not a factor. Antihistamines and
other things, 1if people are on these drugs, may
block the early responses so that can factor in'

Fasting, too, most{people fast before the

study, but in some studies this was not necessarily
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explained. If you have a full meal right before
the challenge, this could affect, potentially
affect, absorption of the allergen and therefore
affect the interpretation of the study. |

The clinical hisfory or reactivity, too,
is important. Dr. Wood talked about oral allergy
syndrome, but he did not menﬁion about exercise,
There are some individuais who eat a food and have
no problem. However, if they eat the food and
exercise, they have a problém. r

Some studies actually test the individual
and then put them on a treadmill and ha&e them
exercise to see if you can elicit the reaction. I
mean, this is very rare, but that is something that
also can be done in terms of the oral challenge
setting.

(Slide.)

DR. LUCCIOLI: Statistical endpoints, I
think these are fairly straightforward for most
challenge studies. You want to just knbw what
percentage of iﬁdividuals will react or not react

to the challenge, or in cases where you are



studying reaction sevérity which ones will have a
mild versus a severe reaction.

If youAassume thatyall of theée
individuals in the study are part of the sensiti#e
population or general population, you can maybe
make some assumptions about that and decide a
percentage that will or will not react to a

specific food concentration.

Also, there an importance in this is also

when you are designing a study, you may want to\try‘

to achieve a certain ndmbef of individuals to give
you confidence levels for thé incidence of allergic
reactions. |

In this example, this is a table that
shows over here (pointing) the number of
individuals that need to be tested to give you a
confidence level that the incidepnce will be less
than this.

For insténce, if wé were to design a study
with 66 people, that would give us 99 percent
confidence that 1 in 10 would potentially react, so

90 percent would not react. ‘Also, you could use if
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66 is more than 59, you could also say,\well,VQS
percent confidence that 95 percent, 1 in 20, will
not react.
Twenty-nine has béen usually seen as a
magic number for infant formulas. If 29 patients

do not react, if the infant with milk allergy does’

not react to a cow's milk infant formula, that is a
basis for hypoallergenicityf

(Slide.)

DR. LUCCIOLI: I will spend the rest of my |

talk on evaluation and interpretation of challenge

study data. Basically, a general interpretgtiOn as
we just talked about the statistics, many of these
studies are done in a very small population of
patients, therefore you cannot make aAvefy,general
assumption for the general population.

(Slide.)

DR. LUCCIOLI: Because some of these
studies do test the same food, there is a tendency
to group these studies together to try to get the
power higher and then potentially make some

assumptions.



The problem w#th this is that I think it
is important to note that all of the studies tﬁat
are currently available are not standarﬁized. I
think that was a question asked just a little
earlier.

This is not standagdized data. They are
not standardized to dése. Starting &ose or
blinding or testing could aiso be a\factor and)also
interpretation of clinical symptoms, whicﬁ I will
address a little later.

Another issue here is that all sensitive
populations, are théy iﬁcluded. If you have
informatioﬁ only on adults, is that going to
predict what harm it will be to infants.

Again, in terms of statisticél power, if(
you get individuals who are not reactive, if you
are looking at total numberé’to say "This is how
many people did not react to this dose,"” well, Qhat
about people who. didn't react to the challenge at
all? Should they be includéd in the final analysié
of individuals, or should only the ones who react

to the challenge be part of that analysis?
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What about foreign study data. For
instance, China has a very low prevalence of peanut
allergy, presumably because peanuts there are
boiled or fried versus in this country they -are dry
roasted. If you have all of this data in the
United States about peanut allergy, could that\be
transferred to data:in China? ‘

(Slide.)

DR. LUCCIOLI: I just should mention, too,
that with standardization it is important to note
that there have been some very nice reviews ﬁn
actually proposed protocels, standardized
protocols, for food challenges ﬁhich have bée@
published in the last year or so. However, to my
knowledge, there have been ne studies that have
used this protocol at least for a major food
allergen for evaluation.

Another general interpretation is that
this is an experimental exposure. It is n&t real
life. There could be false negatives. Individuals
who have had a negative food challenge go out and

have an open challenge and react. It is not always
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a definitive assessment of allergy. Also, I think
it is difficult to predict reactions to future
exposures. I will try to talk about that as we
come up.

(Slide.)

DR. LUCCIOLI: Subject sensitivity, this
is I think an important issue to consider wheﬁ
looking at evaluating food ingredients. The
genetic heterogeneity of individuals, there'are
multiple allergens in food.

People can be sensitized specifica;lyito‘
certain allergens within thét food. if you ﬁook
the food in a certain way or process it, you may
affect their allergenicity positively or
negatively. This may be what is apparent when they
do studies and you see this enormous gaé in
responders.

You have almost a millionfold gap between
the high responders cor I should say the leaét/
sensitive who respond to low doses and the mést
sensitive to who respond to high doses.

There is also this potential link with
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severity, as Dr. Wood study has suggested and some
others, that some studies suggest that the
individuals most sensitive to iow doses appear to
have the most severe reactions. Are we talking
about a specificisubpopulation of individuals here
who are not only sensitive but severe? Also, there
is a sensitivity issue between foods and between
food products.

Another important aspect is tﬁat the
individual sensitivities may vary over ﬁime.
Allergies can progress and individuals with food
allergies develop asthma later in life. This
asthma, therefore, makes their reactions a little
bit more severe, |

Telling somebody right now that they
reacted at a certain dose and that it is okay to
ingest doses before that may not be relevant é year
or five years from now.

{slide.)

DR. LUCCIOLI: This just is ayhypothetical
dose curve adapted from Jonathan Hourihane, who has

done some nice research in this area, basically
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just to show you how severity and sensitivity méy
factor in. I don't really want to spend time on
that.

(Slide.)

DR. LUCCIOLI: Evaluation of clinical
responses, this is where interpretation of
eliciting doses is important with: regards to
subjective versus pbjective symptoms as well as
reaction severity in the dose response.

This table summarizes some of the
reactions that you can see from an allergic
response. Basically, they are divided into
subjective versus objective. "Subjective” means
that they are reﬁorted by the individual or the
subject, and "objective" are:responses that are
actually visible or observed by the observer.

These,reacfions/aré/reported in this
manner. As I said, it is when objective symptoms\
occur, that is when the study is felt to represent
a positive reaction and stopped.~

(Slide.)

DR. LUCCIOLI: To just show you some of



these reactions, not only is there a wide range in
reactions, but there are soﬁe fairly milder
reactions, hives. Ybu down here to shock and this
is anaphylaxis. Wheezing and syncope are very
close to systemic reaction and potential
anaphylaxis. Consequently, ‘even within an
objective response, you may have a severe
anaphylactic response.

There are also some subjectivé reactions
that may be somewhat severe: throat tigbtnéss,
dizziness, sense of impending doom. I haven't had
the pleasure, fortunately, to exper;enqe afpatieﬁt
with this, but I heazr it is fairly dramati;. They
have this sense of impending}doom and go rapidly
into anaphylaxis. If is/very, very serious. It
doesn't take much for a subjective reaction te go
to something severe.

Also, there are some reactions that kind
of are in between the line of what is subjective,
what is objective: fussiness behavior, abdominal
pain. In adults, that could be suggestive of a

nocebo effect. However, in infants, infants don't
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mess around. This is theierymptom, so these could
be positive responses for infants.

At the same time, you c@uld have skin
flushing or shortness of breath leading to
increased respiratory rate, which could be an
objective sign. However, many times this could be
due to also a nocebo effect. Whether theéé are |
actual positive reactions is hard to determipe.,
There is some clinical interpretation differénces
that can occur here.

(Slide.)

DR. LUCCIOLI: Subjective versus objective
symptoms -- as I told you, the measurable indicator
of allergic response is the objgctive symptom. It
has got many different endpdints, and the
interpretation may vary. This could also be true
for the subjective reactions.

Many times, subjective reactions do occur
as part 6f ; nocebo effect. However, there areq
scme that are potentially indicative of an aliergic
reaction. \ ‘

How should these be factored into the
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assessment? Many times they are not recorded in
the study, so we don't know if there\arg earlier
reactions to the objective dosé, which may
represent an earlier adversé event level.

(Slide.)

DR. LUCCIOLI: Some other eliciting dose
considerations, the starting dose is important. If
the response occurs at this dose, you éanhot
determine the no~effect level. Obviously, there is
no dose below that that doesn't cause an effect;
but is this starting dose the low-effect level?
Could you have given a dose a little lower apd they
could have still reacted?

With dose increments, some are tﬁofold and
some are tenfold. Using tenfold, you may miss some
increment in between that there could have been a
reaction, even maybe a fivefold differenge.

Also, time intervals between,doses, as
Dr. Wood has explained, some doses are delayed.
However, time intervals, if you don't give enough
time, you might not know when a subjective respdnse

has become a subjective response or so forth. This



could also affect interpretation of these eliciting
doses. |

Of course, discreﬁe versus cumulative
dose, some studies report just a discrete dose;'
some the cumulative; somé both, which ié better.
However, how do these factoﬁ into a true exposure
assessment or prediction?

(Slide.)

DR. LUCCIOLI: I just want to just show
this, a few more slides, just to kind of put this
into perspective here, giveiyou a mechanistic view
that allergy is a unique/toxicologic response.

When you get food that gets challenged, it
causes a massive release of mediators and
cytokines. This is an amplification system that
the immune system uses to protect itself.

Now, in many cases, this respogse occurs
locally and may not amount to very much, but inA
some cases this amplification can involve other
organs and spread systemically very rapidly.

(Slide.)

DR. LUCCIQLI: What has been observed- is
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that the severity of an allergic response is on a
continuum., You can have subjective responses at
some point, objectivg anapﬁyiaxis, and potentially
death in worse cases.

A few points to note is that this is not a
fixed response. The»early bbjective system may
rapidly progress to something worse. Also, the
degree of amplification, this is not always
predictable or reproducible, so symptoms may ﬁot
always be reproducible on subsequent rechallenge.

(Slide;)

DR. LUCCIOLI: To end, with the reaction
severity, most studies only report the éctual~\/
symptom. You don't,kﬁow where,tbis symptom is in
the continuum of severity maqy times. Those few
that do report the symptoms, they\report them as
mild, moderate, and.severe.

You have to interpret the researchers, I
guess, response ﬁo this, how they interppet‘if; so,
there is some interpretation. Also, when you have
severe response, like in Dr. Wood's study, in some

cases a third of individuals reacted and had mild
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reactions, a third had moderate, and a third,héd
severe. How do you factor in thosevseveEe
responses when you determine uncertainty or other
issues?

Also, potegtiatinqﬂmitigating factors are
important: anxiety/stress, medications, and so
forth. These can either poténtiate the reaction or
stop it. |

Then, the challengévstéps after the first
response. A lot of times we don't héve’the‘luxﬁfy
of knowing how far or how many more doses would
have caused a more severe response. Haviné that
information is important when you are wanting to
make some risk aésessment decisions. Again, iﬁ‘is
a dose distribution, not a dose response.

(Slide.)

DR. LUCCIOLI: In conclusion, the oral
food challenge does provide déta on clinical ~
sensitivity to minimal eliciting doses and also
reaction severity to the initial dose. However;~
challenge data currently available for

interpretation is not standardized among studies.
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The current data pool may not include
extremely sensitive populations with regards to
severity. Challénges have a proven value as a
diagnostic tool but less value in predicting
reaction severity to future exposures.

Thank you, and I will be glad to answer
some questions.

CHAIRMAN DURST: Thank you very much.

Are thére any gueéstions from the
Committee?

We wili start here.

QUESTION-AND-ANSWER SESSION

DR. BRITTAIN: Yes. I have a comment on
the sample size table that. you showed us. i am not
sure that 1s incorperating the statistical power
education we need to have more than these
individuals. Aré you familiar with what I'm
talking about likeAthe 29 there?

DR. LUCCIOLI: Yes.

DR. BRITTAIN: I'm wondering if you get
zero out of 29, then your confidence interval

excludes --



DR. LUCCIOLI: Well, what that 29,is,ithat
is usually a number that is targeted to challenge a
number of study éubjects. If you show that 29
individuals with the specific allergy do not
respond to that ingredient, that gives you 95
percent confidenée that 90\percent will not react.

DR. BRITTAIN: I guess what I'm saying is
that means if you observed 29, you get the.desifed
confidence inter?al. However, 1f you were planning
a study and you Qanted statistical power to be a
certain amount, &ou would need to have a bigger
study.

DR. LUCCIOLI: Sure.

DR. BRITTAIN: You couldn't assume that
nobody would reaét.

DR. LUCCIOLI: Yes. Yes, I mean, you Saw
that to be totally assured you would have toAteSt
quite a few people.

DR. BRITTAIN: I do have another guestion.
You mentioned thé placébos‘again, if someone doeé
have a reaction with a placebo, how is that

interpreted in terms of if they also have a

162



reaction?

DR. LUQCIOLI: Well, yes, many times you
don't know, so then you unmask the study and then
you find out that they reacted to the placebo.
Now, technically, some studies will rechallenge
that patient again. They will have them come back
just to say, "Well, maybe"kw~ sometimes people do
react.

The difficulty is when they react to the
active dose, to a real chailenge, and to the
placebo. If‘thelplacebo is too close to the

active, it may be that by the time you gave the

placebo, they aré still having the active reaction.

Basica;ly, if they are rechallenged and
show again, theyjare excluded from the analyéis,
Now, that is what shculdAhappen. Unfortunately,
you never get thét information a lot of times from
these challenges.

CHAIRMAN DURST: Suzanne.

DR. TEUBER: One of the aspects that we
are all very concerned about is which {hféshéld to

use and when it may cause a subjective reaction.
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Actually, oral itching is a very important
subijective reaction that you didn't have onryour
table up there iq this presentation.

DR. LUCCIOLI: Okay.

DR. TEUBER: However, if that is
reproducible with two active challenges and not
seen with two placebos, which I think Dr. Taylof
may address a little bit later, but some of the
studies that Dr. Wensing and Bindslev-Jensen and
Dr. Hefle have been doing, they have been looking
at that. All of these have been followed by
objective reacti&ns at higher doses.

DR. LUCCIOLI: Yes.

DR. TEQBER: I would really like people to
comment on that because this may be a much safer
way to approach obtaining thresholds to get these
extremely sensitive populations, if we can use
reproducible subﬁective data knowing, too, that
there are those other factors that may affect it.

PR. LUéCIOLI: Sure.

DR. TEUBER: For instance, in these

threshold studies that are being designed
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specifically for .thresholds, people with unstable
asthma would still be excluded.h I am curious if
anybody knows anything,about‘how unstable asthma
would affect the threshold for a LOAEL that is
seen? Is it a lawful difference? I mean, is there
any anecdotal experience with how that might
change? We wantjsafety here,

DR. LUCCIOLI: Cbviously, a speaker that
is coming after me would have some information on
that, but some informationyfrom Jonathan Hourihane
would suggest -- and I think some European studies
actually do test some severe patients. Now, I
don't think that any of these patients are
unstable.

I think that they are all excluding
patients who havé unstéble asthma, but with asthma -
in general they haven't found that these
individuals have a lower minimal eliciting dose
than other individuals. -However, when they d& get
a reaction, they(can have a much more severe
reaction.

The assumption, though, is that because of
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the fatalities and other things that when their
asthma becomes urnstable their sensitivity could
change and become more severe very quickly.

CHAIRMAN DURST: Marc.

DR. SIiVERSTEIN:, Marc Silverétein. I
have two commenté that deal»with sort of
clarification of;terminology and one comment that I
think deals with .a more difficult issue. Iythought
this was a wonde;fully helpful and concise summary
of a variety of complex faétors.

In terﬁs of the two clarifications, in
clinical mediciné from the first days of Medical
school we are taught tﬁe difference between
"symptoms, " which aré subjective, and "signs,"
which are objective.

Some of us frém the clinical side who will
be reading the réport will think that*subjeptive
symptom is redundant and objective symptom isVan
OXymoron.

To helé the wide dissemination of the
report and preseﬂtation, I would like to suégest

that we in our thinking we may say "subjective
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finding such as symptoms of the disease” and
"objective signs% is the sense that I use that.

DR. LUéCIOLI: Sure.

DR. SILVERSTEIN: T think it is helpful
because there will be a variety of readers of the
report who may not appreciate that on the clinical
side there is a clarification about that.

The second clarification had to do with
the incidence vefsus prevalence in the sample size
table. What we ére talking about is the proportioﬁ
of subjects being tested to the proportion of 4
individuals in a'population,\so that sample size
table or the table we have is the expected nUMbef
of sample you would need. You label it "incidence"
but it is really. a "prevalence" of a conditioﬁ in a
population.

DR. LUCCIOLI: OQkay.

DR. SILVERSTEIN: I believe that what you
are getting at is the $amplé size so that the lower
confidence interval is that 10 percent or 1 percenﬁ
rather than the sample size necessary to show that -

two populations differ iﬁ proportion or the sample
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size to show how tight you are around a rate of -
zero, which would be a different population.

DR. BRiTTAIN: Can I respond to that?

DR. SILVERSTEIN: Sure.

DR. BRITTAIN: I don't think when you are
designing a study you want to think of it in terms
of statistical power, which would be greatex than
the sample sizes;

DR. SILVERSTEIN: The third comment I
have, which 1s substantive and I think we may need
to address this later in greater detail, has to do -
with sources of error. Thére are two sort of
classes of errors that we made in our inferences.

One types of error an epidgmiolbgist or a
clinical epidemiologist may say is biased, oﬁe of
the most common sorts of types of errors we could
make would be making inferences in the presencé of -
certain biases. 'The most common of which would be
selection bias.

Of course, the selection of in&ividuals
who are referred to a physician, who are referred

to an allergist,fwho are selected for an oral
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challenge, food éhallenge,ystudy would potentially
lead to erroneous inferences if there were
non-representative selection.

That is something that in reading the
literature and méking decisions about inferences
for studies or for policy I think we need to be
aware of up fronﬁ, so that is an important class of
errors that we need to be alerted to.

The second would be an epidemiologist
would talk about:confounding; In your example of a
study subject whq has asthma, whether it is stable
or unstable and ﬁOW”that is defined, asﬁhmé might
be considered an extranecus factor that affects the
relationship between the allgxgen and the response
to the test. We could use:the framework of
thinking of it as a confounding benefit,

Factors such as bias and factors such as
confounding, I think, are uséful as we make
decisions about the report and the evidence for
that. I would like for us‘to be alert to that as
we think about the presentations.

DR. LUCCIOLI: Thank you for the

169



clarification.

CHAIRMAN' DURST: Are there any other
Committee comments? ‘

(No verbal response.)

CHAIRMAN DURST: If not, thank you very
much. |

Our negt speaker is Dr. Rene Crevel,
senior scientist at Unilever, Safety and
Environmental Assurance Centre in the United
Kingdom. He will be speaking on the "Threshold
Modeling Approach.” \

THRESHOLD MODELING APPROACH

DR. CREVEL: Well, first of all, thank you
for inviting me ﬁo share some thoughts én the work
we have been doing on modeling threshﬁlds.

(Slide.)

DR. CRﬁVEL: You - have asked me to talk
about the following; to look at different modeling
approaches incluaing what is named the |
"hyperallergen." This is fhé model, and the
Bindslev—-Jensen, ‘et al., allergen model; talk about

the data requirements and underlying assumptions:
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behind them; and then say something about

interpreting the;results of gpplying these models.

(Slide.)

DR. CREVEL: Now, just to take a/step back
and think about Why we are doing this, we've got a |
challenge in allérgen risk management as far as
industry certainly is concerned.

We want to protect allergic cénsumers‘of’
course, but we also are aware that protecting themi
by certain measures‘of risk management such as we
have heard about;this ﬁorning like precautionary
advisory labeling does actually affect their
guality of life.:

We wané to/minimize the effects on their
quality of life, the adverse effects on their
guality of life, We ultimately also want to
maintain economic operation of food manufacturing,
because if that doesn't happen, then that will
affect the quality of life of a considerable number
of individuals aﬁd people throughout society as
well. It is an important point to bear in mind.

(Slide.)



DR. CREVEL: How can we meet the
challenge? Well, first of all, of course we could
label where the éllergen is present, and thaﬁ isv
fine. You have legislation over here now in the
U.S. for that; we have legislation in Europe; and
many other regioﬁs and nations also have
legislation.

(Slidej)

DR. CREVEL: Qr,‘we can ensure that the
residual allergen content of product is lowrenough
to be harmless. I put in brackets here (to the
vast majority of allergic consumers), because wé
have heard here this mording\soﬁe instances of

people reacting to extremely low amounts.

I think it is questionable, and I think

the Committee must address that particular/

question, whether those people can be protected by -

whatever we can do in the focd industry,\ We need
to think about wﬁat alternative measures may need
to be done, whether they cén ever eat the sort éf
foods we can produce.

(Slide.)
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DR. CREVEL: How can we determine what 1is
harmless to an allergic consumer? Well, we have
several sources éf data, which I have listed on
this particular table.

We can look at case reports from the
literature, and those we have heard. We have heard
about pecple reacting to very low amounts.
Unfortunately, the usefulness in risk assessment,
actually an alleggen risk assessment in my view is
actually quite limited.

They do establish the hazard. Yes, they
tell you that a certain amount will affect some
individuals, will provéke a reaction in some
individuals. They don't téll you in how many
individuals that{will happen.

We can use control challenge studies. In
fact, those of course providé the bedrock of what
is needed, the iﬁformation needed in allergen risk
assessment becau#e the pdpulation can actuélly be |
quite accurately:describe.

You can describe them in terms of the

symptoms they have experienced, the allergological
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history, or the ﬁedical history as appropriate --
all of the demographics that you can think about.

Finally, dose distribution modeling, which
I am going to spend obviously some . time on, also is
very useful in allergeﬁ risk assessment. Butyof
course it relies on the experimental clinical data
which is generated in control challenge studies.

It cannot operate in a vacuum. We do not haﬁe
enough of those sorts of data at the momen£.

(Slide;)

DR. CREVEL: I have been asked to say'
something about ?he hypoallergenicity approach. As
I understand it,:it is an unofficial standard for
designating infant formula as hypoallergenic.

The or%ginal reference I found goes back
to 1991, althougﬁ I‘think the American Academy of
Pediatrics has actually updéted or at least iésued
the guidance more recently, I think, in 2000 o#i
something of that sort.

The statistics of this approach are based
on the binomial theorem, quite simply. This shows

that, for instance, if you have a study with 29
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participants, as we have already heard, and you
observe no reactions, then you can be 95 percent
confident that only 90 perceﬁt of the population
from which these people have been taken will not
react.

You can also extenq that a bit, so if ycu
observed one reaction and you added people to tﬁe
study, then you would 46 for the same degree of
confidence.

If you wanted 95‘perceht confidence then
fewer than 99 percent would not react, then you
have got those other numbers which already beqome
very challenging{ pardén the pun, for a challengg
study both in terms of recruiting the people do it,
to participate, gnd the economic cost of actually
doing it.

(Slide.,)

DR. CREVEL: However, those are very
useful data when.they are generated, but protecting
90 or 95 percent or even 99 percent of the allergic

population is not sufficient as far as we are

concerned as an objective for the food industry.
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What wé asked ourselves 1is, How can we
improve this? There are several ways. We could
try to look at the conventional toxicological
approach and apply a safety factor to the lowest
observed adverse effect level or the no observed,
adverse effect lévelyas the case may be, 1if you've
got the no obser&ed adverse effect level. ‘

Howeveﬁ, that particular safety factor, I
would say, wouldfbe arbitrary because we don't
actually know enough about interindividual
differences within the allergic population to apply
a science~based factor, I think. The level of
protection stilljis undefined. You do not know how
many people you are protecting by applying that
particular safety factor.

What\aﬁout modeling of those distribution
of minimum eliciﬁiné doses? Well, that can
actually define fhe level éf protection  for
individual alleréen level. You can actually use a
safety factor there. You can use something which
is like a lower 95 percent confidence intefval

instead of using the figure itself.



(slide.)

DR. CREVEL: Does modeling actually work?

We asked ourselves could we fit a curve to the
distribution of minimum eliciting doses that. are
generated by cha}lenge studies, and could that
curve be useful £o predict the number of reactions
likely to occur és a resulf of exposure to a
specified amount of inadvertently present allergen
in the food?

What Ixhave to say, of course, is we are.
not so much conceérned about "declared allergen, "
people who are allergic éan avoid that, 5ut what
cur concern is about is that which is present by
cross-contact, mainly inadvertently.

(Slide.)

DR. CREVEL: This just gives a very quick
model curve. It is just used to illustrate some of
the points, right, okay. from this particular
curve, okay, we have gét the data points
schematically indicated like this. The dose on .
this (indicating) particular axis an the proportion

of the study pop@lation reacting here. Obviously,
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it goes up to 100 percent.
Then, you have these particular points,

which I have naméd "ED
50" here. This would be the

dose expected to provoke a reaction in 50 percent
of the study population or 10 percent. This
particular one is an extrapolation, one ngvof/
extrapolating, which one could use.

(Slide;)

DR. CREVEL: What is the impact of the
choice of model én the pre@icted minimum eliciting
doses? I should go back a bit actually and‘say(
something else.

We collaborated actually with
Dr. Bindslev—Jenéeﬁ of Denmark in the initial
development of the modél./ At that particular point
we used the lognbrmal distribution, Having the
papers published and so on, after that We decided
to go back and lﬁok at a fgw more parametersrand

try to refine this particular approach.

Good clinical data were available for egg,

milk and peanut. We fitted the data using the

following statistical distributions and calculated
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ED10s, the dose which‘wduid be predicted to cause
responses in 10 percent of the population; and
EDls, in 1 percent qf\the‘population for each of
those. We used the feollowing linear extrapolation
from lowest obsefved adverse effect level to zero
dose, which I showed you that was the red line; the
lognormal model,ywhich was the original one ‘in the
2002 paper; the Weibull model; and the loglogistic
model.

(8lide.)

DR. CREVEL: What I want to do is to
illustrate how tﬁese variously fit using the
different distributions. This is using real data
actually from thé study by Wensing, et al., in 2002
on roasted peanuts. You have got the data points
here. That is séill a normal fit, which is the
original one we psed.

You can fit loglogistic pretty well as
well and the Weibull as well. You can evén fit a
linear -- you can even correlate these points
linearly as well.

Although I haven't got the parameter fits



here, I can tell you that ﬁhey are all pretty good

for all of those. Basically, the fit which you use

doesn't actually tell you which is the most
appropriate one for the particular distribution.

(Slide;)

DR. CRTE\%EL: This is illustrated in the
differences between ED10s and EDls between stﬁdies
and models. Now, this is just using déﬁa on peanut
actually from -~ in this particular case, we are
just comparing the number of stddies on/peanuts
including studies performed by Bock and May in the
1970s and the later study by Wensing.

What ig quite cléar actually.is for ED10s,
which are still within the experimental zone, what
I call the "experimental zoné" in one of the
previous slides.: V

The data actually drives what the
predictions are.j I mean, there is not a lot of
difference betweén the ED10s, even theough it is log
scale, I know, even in thié:particular case.

(Slide.) |

DR. CREVEL: When you move away and go
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outside of the experimental‘zoné to the EDR1 and
even further actﬁally, the case is evén stronger
beyond that, the actual choice of model starts to
drive the predictive responses. That is .an
important point to bear in mind.

This 1is summarized on this slide for the
ED10s in the experimental zone, that the
differences between studies is greater than between
models. In order to address that, the best way of
doing that is to‘focus on standardizipg protocols
and having consistent patient éelection,criteria
for the studies which you wish to undertake.

For thg ED1 values, the differences
between models a?e nmuch larger as I showed and -
increase of course as we move further away froﬁ the
experimentai zone.

What this actualiy»illustrates is that you
need to validate the particiular approach. You need
to validate whatéver model you ha&e chosen and
adjust parameters in accordance with that. What
I'm going to talk about is aétually how’we might go

about doing that, what sort of data is needed.
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{Slide.)

DR. CREVEL: " Now, there are aicertain
numper of assumptions underlying the values
generated by the;model. We are talking here abﬁut
undeclared allergen, and that is quité importanf in
relation to the one of these particular points.

First 5f allj we assume that the
participants in é controlled challenge study are a
representative sgmple of the whole allergic
population. That is a very ‘important aésumptioh,
and one which actually/is sometimes shall we say
overlooked. *

We have heard a lot about whether people
are included or not included‘in particular studies.
I would tend to érque actually that the population
used in challenge studies, because of the way they
are selected, is.actually shall we say at the more
severe, more senéitive"end/of the allergic
population, basiéally because there are people who -
actually normally are referred to tertiary care
centers.

There are people whose allergies are
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actually troubling them. They are not people who
might just get ajsmall rash and just ignore it or
ignore the particular food that caused it. There
are people who actually need to manage,tﬁeir
allergy and they need some serious adviée in doing
S0.

The second point is actually in terms of

validating the model the allergic peoplé actually

eat the same foods as the non-allergics. In this
particular case,:it is,quitq impértant because if
they are already:avoiding them, the number of |
reactions that you will be able to enumerate. in
epidemiologic stgdies will not be the correct one.
The distribution of allergic reactivity
study at the popﬁlation level, now we've heard
thresholds for iﬁdividuals, Minimal eliciting

doses for individuals do vary. However, what we

are saying here actually is that overall it will be

studied in these particular challenge studies.

Finally, the responses to a given dose of

allergen are similar in the clinic to those

experienced outside. We are doing some work
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actually with Joﬁathan Hourihane, in fact, to. try -
to quantitate the differeﬂcés that may exist
because, in fact, we are Qery aware that particular
assumption probably does not hold entirely.

(Slide.)

DR. CREVEL; Ckay. What data do we
require for vali@ation and application of a
modeling approach? We want to arrive at the risk
assessment. We have the haéard characterization.
I would put it to you that gctually what we are
doing by the modéling approach is actually
characterizing the hazard. We are establishing how
many people are iikely to respond to a particular
amount, and we uSe all of ?hese. These particular:
factors all influence it. |

However, we also need to know the number
of allergic consﬁmersf That is quite Important in.
terms of prioritizing allergen ﬁanagement and so
on. Effectively, what theklegislation does is‘aléb
to acknowledge thatApafticular fact.

The legislation either here, in Europe or

anywhere else does not protect everybody because of
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course it only specifies-a certain number of major
common allergies rather than all of the 200 or so
foods that may provoke'allergic reactions.

We also need to know what the exposure is.
We need to know what residual allergen levels are
in the foods, residual allergen levels that are nét
declared.\ Finaliy, we also need to know what the
number of reactions is overall in the community.

Taking:all of that together, we can
actually validaté the model. Using theose sorts of
data, we can alsb apply it properly.

(Slide.)

DR. CRﬁVEL; 'To summarize, I think the
modeling approacg complements clinical studies and
it certainly combliments clinical studies to
establish minimal eliciting doses. Of course, it
relies on the daﬁa generated in those studie;.

T think the advantage compared to just
using the data as such is it actually permits more
complete use of those data using the whole dose |
distribution rather than just one éarticular point,

say, the lowest observed adverse effect level or
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the no observed adverse effect level.

It alsp, I think, makes the whole pracess
of risk management more transparent, I guess YOu
would say, allowing a more informed discussion of
risk management objectives by all stakeholders.
That is very important I think.

In order to agree -on objectives, I think
people need . to kﬁow how or need to see the process
by which they are reached. However, and;this is a
big proviso, it aoes require validation before it
can be fully operational.

We are‘doing wofk at the moment to see how
we can addreés tpat. Scome of the data actually I
should say will contribute to this particula;
assessment will be generated by some Eurcopean
projects which afe cur;ently running, but of course
it will take a féw years to gef there.

That was my last slide. Thank you.

CHAIRMAN DURST: All right. It is open
for discussion.

Yes.

DR, BRITTAIN: That was a really



interesting talk} There was  one aspect of it that
I'm a little --—

Dﬁ. CREVEL: I'm sorry? I can't hear4you.

DR. BRITTAIN: There is one aspect of it
that I'm a little cbnfusedbe, and that was in one
of your last slides with all the graphics abéut the
needing to know the number of allergic consumers.

If you are trying to find the dose at
which the risk of a reaction, given you,aré
allergic, which is what I thought we were trying to
do, why do you need to know the number of allergic.
consumers?

DR. CRﬁVEL: Well, you need to know the
prevalence of the condition within the population.
In fact, perhaps the confusion is there isn't,
because I mentioned validation as well as
prediction in this particular context actually.

For validation, you certainly need to know
how many reactions are occpr;ing in order to see
whether the modei actually predicts the numbers of
reaction which you are actually obser&ing.

I mean, this is a big data gap at the
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moment. I mean, I don't\think either in the U.s.
and certainly nof in BEurope do we have aata on
actually the number of reactions that do occur.
Certainly, we do not hgve any information on the
total number of severe reactions or less severe.
reactions.

DR. BRITTAIN: You mean the number of
reactions that occur across a population as opposed
to your study?

DR. CREVEL: Yes. No, across'a
population, sorry. Sorry, that was in the
population, sorry, yes.

CHAIRMAN DURST: Any further discussion or
questions?

(No verbal response.)

CHAIRMAN DURST: If ﬁot, thank you very
much, Dr. Crevel,

Our final speake; for this morning's
session is Dr. Steve Taylor. He is the Maxcy
distinguished professor and director of the Food
Allergy Research and Resouﬁce Program at the

University of Nebraska, who will discuss Food

)
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Allergen Thresholds.
| FOOD ALLERGEN THRESHOLDS

DR. TAYLOR: Well, I would like to tharik
the Food and Drug Administration for giving me the
oppeortunity to mgke a presentation to . this panel,
There are advantéges and disadvantages<to being the
last speaker of the morning. Much of what you are
going to see on my slides may just be a reemphasis
of some things that ha%e already been said.

I think I got a rather difficult topic,
also by being the last one on the agenda, because
I'm supposed to talk about uncertainty factors,
what are uncertainty factors and how are they
derived and what;is the underlying scientific
rationale for such a factor. I only wish I thought
I knew the definitive answers to all of those
guestions.

(Slide!.)

DR. TA&LOR:} I think the National Academy
of Sciences outlined risk éssessment apﬁroaches a
number of years ago, and I always like to start

with this slide, even though I'm not going to
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discuss all of these different points, because I
think that the same assessment can be used for food
allergens as is psed for pesticide residues and.
food additives ahd other things. This is a véry

robust risk assessment approach.

(Slide.)

DR. TAYLOR: I am only going to focus on a
few things on this siide today, and one ié
dose/response ev?luation. I have been thinkiﬁg
about this issue for probably 30 years.

This i1s one of the earliest slides that I
created. At thaﬁ point in time we didn’t know very
much, and I woula argue we only know a little’bit
more now than we: knew when I wrote this slide a
long time ago.

Tréce amounts can elicit reactions. T
would argue that the severity of the response is
directly related:to the dose. The higher the dose,
the more severe the response;

I would agree that individuals can have

different responses on different days to the same
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dose. However, I don't think those responses are
as dramatically different, or at least I would say
that is an unproven point regarding some of the
things that have been said this morning.

There are a lot of assumptions that are

made in this field, and I think as a panel you need .

to identify all of the assumptions and guestion
them. |

Stefan? Luccioli made a good point, that
individuals vary;widely in their degree of
sensitivity inAthese c@ntro;led challenge studies a
millionfold. I completely agree with that. Tﬁat
is kind of amazing in itself.

The big question is, How mucﬁ is too much?
The food industr? has been focusing on trying to
get an ansﬁer to this guestion for a long time for
some of the reaséns that Dr. Crevel just pointed
out.

(Slide.)

DR. TAYLOR: I think there is another part
that we haven't heard quité énough about, and Rene

kind of pointed it out in his presentation. It is
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the exposure assessment piece of the equation.

How fréquently are -food products
contaminated with potentially hazardous levels of
unlabeled allergéns, and how frequently;do
food-allergic consumers suffer reactions? We
really don't know that part very well. Only
recently, as Dr.. Hefle pointed out, do we have the
methodology necessary fo determine with any degree
of confidence how frequently food products might be
contaminated and at what levéls. \

(Slide.)

DR. TAYLOR: Gil Houben from TNO [The
Netherlands Organization] prepared ‘

this slide, and I always like to steal good slides'
from speakers thét I invite to be on programs. I
think this kind of pictorially describes the
situation that exists,

We have food products in the marketplace
that contained fér one reason or another some level
of undeclared allergen. This may be from
cross—-contact, tﬂis may be f;om use of ingredients
derived from comﬁonly allergenic foods that are

processing aids and historically haven't been
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labeled in most countries.

Then, Qe have individual thresholds for
clinical responsé that varied by a millionfold as
Dr. Luccioli pointed out. There is an intersection
here between proﬁucts that have enough undaclaréd
allergens that at least the most sensitive
individuals‘have:some probability of reacting to
those:

If I was going to draw this slide myself,
I would lengthen the tail of this curve because we
know from analytical studies that there are
products in the marketplace that are quite-
hazardous for thése individuals containing
comparatively higher levels of allergens that
provoke severe reactions. Df. Heflé showed some .of
those data today.

(Slide.)

DR. TAYLOR: I wanted to say just a little
bit about the different kinds of clues that we can
have for determining allergen thresholds. Stefano
already pointed this out, too.

Probably the best data we have comes from
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double-~blind, placebo-~controlled food challenges or
clinical thresho?d experimenté using double-blind,
placebo-controlled food challenges and
immunotherapy trials that also use challenge data.

(Slide.)

DR. TA?LOR: I actually don't think that
allergen cross-contact episodes turn out to be very
useful in determining thresholds,\and I wanted ﬁo
emphasize that ppint, because there is a lot of
anecdotal material in the clinical literature about
these cross-contact episodes.

A lot of them are deficient, because the
analytical methods used to detect the residues in
those studies were probably not as accurate as the
methods that Dr. Hefle described in her
presentation, thé methods that we have had for the
last few years. EThere is often a lot of lacking
information in the investigation of these studies.

(Slide})

DR. TAYLOR: As I pointed out, this
question of how much is to6 much has intriguéd out

group for a long. time in the food allergy research
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and resource proéram.

I want to point out that we are funded by
the food industry. We have more than 40-member
companies scattered around the world. We began to-
focus on the threshold question in earnest in the
mid~1990s and beyond.

(slide.)

DR. TA?LOR: We have held a series of
threshold conferences. The first one was held in
1959, I was asked to say a little bit about these;
and it is really hard to summarize it in 15 minutes
or less.

I will point out the fact that the results
of the First Thréshold Conference have largely been
published in the peer reviewed, scientific
literature.

The quéstion we asked at the First
Threshold Conference is we invited a number of
clinicians from around the world to come to Scuth -
Carclina, because we thought that perhaps theyyﬁad
information on léw—dose challenge trials.

When you hear studies of the kind that
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Dr. Wood reported this morning, recognize that most
diagnostic chall;nges start at 400 to 500
milligrams.

No wonder some people have severe
reactions at thobe dose levels, because those are ]
quite high in myjdpinion. ~We were. interested in:
clinicians who s§metimes, because of the patient's
history, startedfthe challenge at a much lower
level.

(Slide.)

DR. TA&LOR: Whaf did we find out? We
found out that there was cpnsiderable data on
low~dose challenges for peanut, egg and milkuin
particular and more scatteréd data for some of the
other foods.

The data were really hard to evaluate
because of the léck of’étan&ardized protocols. I
will come back to that in a little bit. The lowest
provoking dose -+ we had 306 patients for peanut,
281 patients forjegg; and 299 fof milk. Thésé»
physicians brougﬁt this data to this confefence.

(slide.)



DR. TA?LOR: The lowest proveking dose for
peanut was about’l milligraﬁ of peanut, which is
.25 milligrams of peanut protein. Howeﬁer, I have
to tell you that Dr. Hefle and I spent an entire
weekend in the conference room trying to figure out
what the doses were in these challenge trials,
because the physicians don't calculate that}
particularly caréfully in some cases.

Our personal favorite is the physician
that used a drop:of peanut butter as his lowest
dose. We had hi& send us his dropper bottle and we
tried to figure out how much that actually was.
These data look really finite when(you show them
this way, but there is a lét of glorified
guesswork. I just want you to understand that.’

(Slide;)

DR, TAYLOR: We determined that minimal
eliciting doses or threshold doses do exist for
commonly allergenic foods, that the threshold doses
are finite, measurable and above zero.

However, it was really difficult to reach

consensus, and we didn't reach consensus. We had
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about 20 cliniciéns at this/conference, and we did
not reach consensus on whét threshold doses should
be.

In fact, for most of them this was their
first introduction to this éoanpt. We had to
teach them what NOAELs and LOAELs were.‘ They make
risk assessﬁents:evgry day but ﬁot these kind.

(Slide;)

DR. TAYLOR: We also found that reactions
occur to hidden 6r undeclared allergens in foods.
No big surprise fhere. However, severe reactions
to undeclared allergens tended to occur at higher
dose levels. A

We als§ determined that at least in these
populations with' these low-challenge doses that
low- or very low-dose exposures, LOAELs, result in
mild reversible symptoms.

(Slide.)

DR. TAYLOR; The Second Threshold
Conference was held in 2002 and was geared to
address the biggest concerniwe had from the first

one, and that was a lack of a consensus protocol.
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(Slide})

DR. TAYLOR: I don't have time to describe
the consensus pr§tocol other than to indicate that
it has been published; it does exist; and there are
ongoing low—dose‘challenge trials underway around
the world using this protocol or slight‘vafiations
of it. |

As Dr.xLucciéli pointed out, most of those
haven't been pubiishedkyet because it takes a year
to two years to ao these stﬁdies to find the number
of subjects to enroil in these studies.

(Slide.)

DR. TAYLOR: We did have the Third
Threshold Conference where we tried to determine
what you do with the data once you collect it.

(slide.)

DR. TAYLOR: I won't go into that very
much, because much of it relates around theﬁ
modeling stuff that Rene Crevel already described.
Because the binomial approaches are just plain
difficult, because it dis very difficult to identify

even 29 soybean-allergic individuals in the world
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to do a challenge trial. Believe me, we've been
there, and we know how hard it is.

It is easier to do peanut trials than
perhaps others. th is hard to do milk and egg
because young children outgrow their allergies, so
you've got to be. concerned bhét the child, the N
patient, still h;s the allergy that you are looking
for. ‘

{(Slide.)

DR. TAYLOR: There were a number of
advantages to mogeling. I think Rene pointed those
out. I will jusf make the point that the consensus
of the group waséthat you could do modeling. Of
course, you've got to figurévout which model you
are going to use.

Maybe we haven‘t,éalidated them yet so we
don't exactly know; however, using this lower
confidence inﬁerval as the threshold might be a
reasonable approach to consider.

(Slide?) |

DR. TAYLOR: Well, classical risk

assessment involves determining the NOAEL for a



