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PROCEEDI NGS

Wel come and Openi ng Remar ks

DR FEI GAL: Good norning. M nane is David

Feigal. | amthe Deputy Director of the Center for
Biologics. It is ny pleasure to welconme you all here this
nor ni ng.

One of the things that | thought | would just
begin wwth is what is the role of FDA in the regul ati on of
bl ood products. |If you ook at the history of the standards
t hat have been set, they conme fromtwo sources: One cones
fromthe Public Health Act and the other fromthe Food, Drug
and Cosnetic Act. They do a great deal to define our role
and what the standards are, and it has a lot to do with the
busi ness that we have franed today.

Sone of the things that we do not, we do not
regul ate the practice of nedicine, and that includes off-
| abel uses of approved products. W also do not control the
use of pharmaci es, or have any role in setting prices or
purchasing in federal drug progranms or drug availability
progranms. But, indirectly, | think we obviously have an
inportant effect on all of those.

The key words in the Public Health Service Act
about the products that we regulate are that we are charged

by Congress to assure that they are safe, pure and potent.
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The potency standard, actually, predated the efficacy
standard for drugs. Biological products had to denonstrate
that they worked | ong before Congress demanded that we know
that drugs work. Part of the issue today is the issue of
how do we define potency, and what are the issues that
relate to establishing the relationship between potency and
ef fectiveness for this group of products.

Because these are products which nake cl ai ns that
are defined in the Food, Drug and Cosnetic Act, clains for
products which aneliorate disease, that Act also defines the
nature of the standards of where we collect evidence from
for FDA approval, and that is fromcontrolled clinica
trials. Controlled clinical trials, as described even in
the regulations, is not sinply the highest standard,
pl acebo-controlled trials, but it also includes trials which
show dose responses; trials which conpare one agent to
another; and trials which conpare to no treatnent or even
hi storical controls. Al of these are sources of evidence.

One of the things that | think is best known,
particularly in the blood area, of what FDA' s role often
becones is setting standards for products that are nade
avail abl e by nmultiple manufacturers so that when you read
the labeling for a product, and it describes a set of
properties, there is sonme consistency and there are sone
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standards that determ ne what those properties are.

This is a disease area and a product area that has
challenges in all these areas, and we are grateful that this
is a cooperative effort wwth the National Heart, Lung and
Bl ood Institute, that we have participation from other
regul atory authorities, fromthe academ ¢ comunity and,
inportantly, from people who use these products so that we
can see if there is a way that we can define standards,
col l ectively describe the evidence and make this a set of
products that are nore straightforward for use.

So, | welcone you and thank you very much for your
participation today.

Session |: Reqgulatory Perspective on
Li censure of vWF Concentrates
FDA Perspective: von WI I ebrand Fact or

DR. VEEI NSTEI N:  Thank you very nuch, Dr. Feigal
| am Mark Weinstein. | amDirector of the D vision of
Hemat ol ogy, here, at CBER Before we start the fornmal part
of this neeting, | would like to express ny thanks to a
nunber of people who have hel ped to nmake this neeting
possi bl e. These include Andrew Chang, who did nuch of the
work in arrangi ng the scheduling of speakers; ny coll eague
and co-chairman, Margaret Rick, fromthe NIH and the staff

at CBER, particularly Jo WIczek, who arranged for the
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advertising and pronotion of this neeting. | would also

i ke to thank the speakers who have taken so nuch tinme and
effort in arranging their presentations for this conference.
Last, but hardly least, | would like to thank you, the

audi ence, for com ng and being involved in this neeting and
bei ng active participants in bringing issues forward here.
The success of this neeting will depend a great deal on your
active participation, and comrenting on the presentations
and bringing issues of concern forward that you m ght have.

Il will next briefly review the agenda of this
Wor kshop, which is devoted to the issue of potency and
dosage of von WI | ebrand factor concentrates.

In the first part of this neeting we will discuss
von Wl lebrand factor froma regul atory perspective, as seen
as the vantage point of the U S. regulatory agency and from
t he perspective of European regul atory agencies, and
particularly the question about how can this product be
avail able in Europe, license in Europe for use of von
Wl ebrand factor indications, and use in the United States.
Is this a uniformsituation in Europe, and is there
sonet hing different about their regul ations as conpared to
ours?

Next we wi Il have a presentation froma consumner
representative, who will tell about her experiences as a
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user of von WIIlebrand factor concentrates. This wll be
foll owed by presentations fromclinicians who will tal k bout
t heir perspectives, practices and expectations. W wsh to
expl ore the range of options, procedures and what
information do clinicians desire to use this product
properly. In this regard, | particularly want to thank Drs.
Jeanne Lusher and Alice Cohen who went to the trouble of
doing survey work in this area particularly and specifically
for this nmeeting. | feel that these surveys will help us
get a broad perspective of how these products are used.

The next part of the neeting wll consist of
presentati ons about various assays of von WIIlebrand factor
in an effort to get a better understanding of the status of
measurenents of von Wl lebrand factor functional activity.
Can assays be selected that will correlate with clinical
benefit, or at |east provide critical characteristics of
t hese products that can be used to define and standardi ze
von Wl |l ebrand factor products?

The manufacturers wll then have an opportunity to
di scuss investigations that they have conducted on the
materials that contain von Wllebrand factor. W should get
a sense of the range of properties of these materials and
what tests have been used to characterize them O
particular interest will be the experiences that
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manuf acturers have had in performng clinical trials with

t hese products. W wll get a sense of the difficulties
that they have had, the kinds of assays that have been used,
and perhaps derive fromthis a better sense of what is a
practical kind of clinical trial that we can use to get

t hese products |icensed.

In the last part of the neeting we will have a
panel discussion where we will talk about the previous
presentations and attenpt to answer questions, such as what
in vitro | aboratory neasurenents best reflect von WII ebrand
factor activity in vivo, and how shoul d doses be sel ected
for study in clinical trials of von WI | ebrand factor
concentrate. There should also be tinme throughout the
nmeeting for your active participation in this process.

Il wll first start out by discussing very briefly
von Wl lebrand factor fromthe perspective of the FDA. This
wi |l be expanded upon in the next talk with ny coll eague,
Dr. Ross Pierce, fromthe FDA

(Slide)

This is the title of the presentation.

(Slide)

The present situation in this country is that
there is no product licensed for the indication of von
Wl ebrand factor. 1In the United States patients are
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treated with Factor VIII concentrates that contain von
Wl ebrand factor but |ack |labeling for the von WI I ebrand
factor content or dosage.

(Slide)

This has | ed, of course, to a nunmber of difficult
probl enms. Products do not have the von Wl Il ebrand factor
content on the |label and, therefore, there is potential for
m shandl i ng. W know that we have gotten conplaints from
physi ci ans who have been in a situation of ordering Factor
VIIl fromthe pharmacy to treat a von WI | ebrand factor-
deficient patient and receiving material that contained, in
fact, Factor VIII wth very little von Wl Il ebrand factor
present and found, of course, that the products were
useless. So there is a definite need for having a content
of von WI | ebrand factor on products that contain the
material, and that can be used for the treatnent of von
W | ebrand factor disease.

Anot her problemis that the dosing is based on
Factor VIII1 in many cases rather than von Wl Il ebrand factor,
which is, of course, the defect of protein. This works out
okay in many cases and people can get along with that for
sone products, but for other products, particularly sone
that do not contain any Factor VIII coagul ant protein at
all, this dosing problemcan be very difficult. How do you
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handl e the dosing of that kind of product? W wll be
hearing today from sone fol ks from France who do use
products of this nature, and it will be interesting to hear
how this is acconplished.

There is also a consensus within the conmmunity
that says that ristocetin cofactor activity is adequate as a
functional assay. Cinicians could nmake inforned treatnent
regi nens based on von WIllebrand factor content. Later on
we W ll explore whether this statenent is, in fact, in true.
s this a good way of defining what the content of von
Wl ebrand factor activity is?

(Slide)

As Dr. Feigal pointed out, we are constrained at
the FDA by the Code of Federal Regulations to follow these
definitions for getting products approved. There is a
necessity of having a definition or potency |abel, that is,
the specific ability or capacity of the product, as
i ndi cated by appropriate | aboratory tests or by adequately
controlled clinical data obtained through adm nistration of
the product in a manner intended to effect the given result.
So, in order to have a produce licensed, it has to have sone
definition of potency onit. How you do that for von
W Il ebrand factor when we don't have adequate standards or a
definition, in fact, of what von WIllebrand factor activity
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i s?

Secondly, there has to be infornmation about

dosage. Labeling shall state the recomended usual dose,

t he usual dosage range. Dosages shall be stated for each

i ndi cati on when appropriate. This section of the |abel
shall also state the intervals recommended between doses,
the optinmal nmethod of titrating dosage, and the usual
duration of treatnent. Many of the discussions that we wll
have | ater on today will address how we shoul d devi se
studies to assess what the proper dosage of von WI I ebrand
factor shoul d be.

(Slide)

Al so, in the conplex | anguage of the FDA and the
CFR, the labeling of a drug nay be considered to be
m sl eadi ng by reason of failure to reveal the proportion of,
other fact, with respect to an ingredient present in such
drug when such proportion or other fact is material in the
light of the representation that such ingredient is present
in such drug.

This needs a little translation. This neans that
one has to be able to say how nmuch of something is in a drug
if you say that it is going to have sone degree of
ef fectiveness, that it is going to be used for a certain
treatnent. O course, with von Wl | ebrand factor, where you
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don't have a definition of what the elenent is of potency,
you have a dilenma in how you are going to define what the
product is. So, we have to get over this notion here of
what we should call, what the nmeasurenent shoul d be of
Factor VIII1, what it should say on the | abel, how many units
of von WIlebrand factor are present in the product.

(Slide)

Future directions that I hope wll be explored in
this neeting are new assays for von WI | ebrand factor, such
as the coll agen binding assay, shear-induced pl atel et
aggregation. Mybe, with our present state of know edge,
the ristocetin cofactor activity is sufficient for defining
the activity of the protein. Are new clinical studies
needed to better correlate the von WI | ebrand factor
property with clinical outcome? Should there be a new von
Wl ebrand factor concentrate standard? These are al
i ssues that will cone forward, | hope, in our discussions
and that will lead to |icensure of these products in the
near future.

| would next like to turn this over to Dr. Ross
Pierce, fromthe D vision of Blood Applications, who wll
further define what the requirenents are for the FDA
i censure of these products. Thank you.

Eval uati on of vWF Concentrates and
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FDA Revi ewers' Approach

DR. PI ERCE: Thanks very much, WMark

(Slide)

First I amgoing to discuss the type of approach
that we would take in general for biologic products at FDA
Anmong the things we consider are eval uation of product
potency. W ask the questions which in vitro assay i s nost
appropriate as a reliable indicator of clinical activity?
Does the manufacturing nmethod assure lot-to-lot consistency
of potency and safety? How should studies be designed in
order to determine the correlation between in vitro potency
and efficacy in the clinic? Wich are the appropriate
clinical settings for determning the efficacy and safety of
the product? And, is sufficient information available to
make i nformed dosi ng recomendati ons? Pharmacoki netic
studies can help us with the last point but do not provide
t he whol e answer.

(Slide)

Ri stocetin cofactor activity has been proposed as
a neasure of potency but this assay does not provide a
perfect solution at the present tine. As is shown on this
slide, froma published FDA study, different |aboratories
can obtain results that differ by as nmuch as 75%rel atively

when neasuring this activity on the sanme sanple. Al so,
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correlation of ristocetin cofactor activity with correction
of bleeding tine has been poor, but we know that the
correlation of bleeding tinme correction and clinical
henostasis also is certainly |l ess than perfect.

(Slide)

Here we see that different von Wl Il ebrand factor
concentrate products denonstrate markedly different ratios
of ristocetin cofactor activity to Factor VIII activity
level, with sone products essentially devoid of Factor VIII

(Slide)

As an interimmnmeasure, absent a valid single in
vitro neasurenent to assure product potency and consi stency,
FDA m ght consider using a conbination of assays such as
ristocetin cofactor activity, Factor VIII in those products
that contain it, nmultinmer pattern and von WI Il ebrand factor
anti gen.

(Slide)

What we have asked sponsors of these concentrated
products, who are interested in pursuing a von WI I ebrand
factor disease indication, to do is to study the product's
phar macoki netics, to performclinical studies relevant to
t he proposed use and to docunent consistency in
manuf act uri ng.

(Slide)
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A good pharmacokinetic study in this disease
shoul d give us the followng: the in vivo recovery, a handle
on the variability within and between patients in in vivo
recovery, plasma elimnation half-life, the variability in
that half-life, and we also consider it desirable to
understand the influence, if any, of disease subtype
severity and the severity of the bl eeding episode on the
hal f-1ife.

(Slide)

So, whom should we study in clinical trials that
concern efficacy and safety? Well, subjects who have a
docunent ed hi story of abnormal bl eedi ng epi sodes are
certainly relevant and inportant. Subjects who would be
likely to receive the product in actual practice -- this
woul d exclude mld type 1 patients who nay be managed
satisfactorily with alternative agents.

We also need to recognize that if we restrict
enroll ment to the nost severely affected patients, such as
type 3, that will limt our study size and power due to the
rarity of these patients.

(Slide)

We al so need to ask the question what kinds of
evi dence do we need to say a product works in different
settings, nanely, surgery, the treatnent of spontaneous
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bl eedi ng and the prophylactic use in the prevention of
spont aneous bl eedi ng.

(Slide)

We al so need to consider the question of which
clinical endpoints are nost relevant to understandi ng
product efficacy. Satisfactory clinical endpoints should
refl ect disease severity in the untreated condition
di stingui shing patients fromnormal individuals, of course.
One hopes that they denonstrate mnimal inter- and intra-
observer measurenent variability and, preferably, they
shoul d be objective in order to mnimze bias. Exanples of
obj ecti ve endpoi nts woul d include duration of spontaneous
bl eedi ng or surgical wound oozing and esti mated
perioperative blood |loss in nunber of units |ost or
repl aced.

(Slide)

Subj ective endpoi nts are anot her possible choice
but do present sonme problens. A subjective gl obal
assessnent of bl eeding could be a dichotonous vari abl e,
normal i zed or not normalized bl eeding tendency. It could be
a scale of quantities, such as three or nore categories |ike
excel l ent, good, fair, poor, abysmal. However, subjective
endpoi nts can be associated with significant variability
and, if true, that can limt power and reliability, and
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subj ective endpoints are subject to bias, especially in
unbl i nded st udi es.

(Slide)

Surrogate clinical endpoints are especially useful
in Phase Il studies as markers of potential benefit. W
need to keep in mnd that in evaluating surrogate endpoints
sufficient validation information is needed for the
rel ati onshi p between the surrogate marker and acceptabl e
clinical efficacy in the therapeutic setting.

(Slide)

Il will now survey of a variety of possible choices
of trial design and touch on just sone of the advantages and
di sadvant ages in applying these designs to von WI | ebrand
di sease studies. As was nentioned, design issues wll be
considered in greater detail, we hope, during the panel
di scussion | ater today.

Use of a parallel conparison group and bl i nding
are neasures which can hel p reduce bias. So, we can ask the
gquestion is the question is a concurrent random zed control
group feasible and ethical? Wll, given that off-|abel use
of sonme products has becone standard of care, use of a
pl acebo seens problematic due to the nature of the disease.

(Slide)

One ore nore random zed conpari son treat nent
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groups, however, may be considered if different suitable
products are available for study. The efficacy of the

st andard conpari son product should be well established and
preferably FDA approved for the indication sought.
Cryoprecipitate is probably not the best option due to viral
di sease transm ssion risk

So, when we | ack and FDA approved standard for
conparison, one thing that we can do is to random ze
patients into different dosage regimen groups. W call this
a dose-controlled study. The doses have to be sufficiently
far apart, however, to show a difference between the dosage
groups in clinical efficacy.

(Slide)

What about concurrent non-random zed contr ol
groups? Are they feasible and useful? Here we can study
concurrently normal patients, |acking bleeding disorders,
under goi ng mat ched surgi cal procedures and conpare bl eedi ng
characteristics. Some of the problens we m ght encounter
with this type of control include: age-matched patients may
be avail able for sone types of surgery but not others; the
recrui tment of matched normals may be difficult if |onger
than typical hospital stay is required for direct
observation of del ayed bl eeding, which is seen in this
clinical entity; and we have to keep in mnd that the use of
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normal controls does not establish whether patients did
better than they would have had treatnent been w thhel d.
Normal controls do allow us to determ ne whether treated vWD
patients becone indistinguishable fromnormals in bl eeding

t endency under the particul ar dosage regi nen that we are

st udyi ng.

(Slide)

What about historical controls? These can be, for
exanpl e, of at least two types. W could consider using
patients as their own controls if we had adequate data on
bl eeding prior to the use of any replacenent products, and
it was well docunented, or we could conpare patients to
hi storical data on normals. This mght translate, in
practical terns, into data on patients unselected with
respected to bl eeding disorder, for exanple in a surgical
setting.

Thi s approach depends on the availability of high
quality historical data. As always, we need to take inter-
center variability into account, and we feel in any
di scussion of using historical data it is inperative to
define the historical database prospectively, such that the
hi storical database nust be relevant to today's practices.
If ancillary therapy that could have an effect on henostasis
was not used during the tine period of collection of the
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hi storical data but is used today, then that woul d confound
our interpretation of the efficacy of the product as it is
bei ng dosed. And, the historical database nust be unbi ased,
whi ch can be hard to ensure in practice. Conparisons to
hi storical data could either be descriptive or quantitative
and statistical. The latter would require adequate power
and the pertinence of that can be di scussed.

(Slide)

Let's now review agai n the dosage information that
we would like to see avail able for product |abeling
pur poses: The recommended usual starting dose; the usual
dosage range; the doses according to di sease subtypes,
severity and indication or clinical setting; the recommended
dosing interval; the optiml method of adjusting dosage; and
t he usual duration of treatnent. Right now these are
|argely enpirically based and often based on repl acenent of
Factor VIII1 levels which, as we have seen, are not
necessarily always a satisfactory endpoint, particularly in
sone settings with products that are devoid of Factor VIII.

(Slide)

In summary, sone of the problens to be tackled in
t he devel opnent of these concentrates are settling on the
choice of in vitro assay, and we need to determne its
correlation with clinical effectiveness. The assay that we
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choose should be reliable for use in assuring lot-to-I ot
consi stency and potency. W need to determ ne the
appropriate study design to be able to correlate

phar macoki netics wi th pharmacodynam cs, that is, clinical
henostati c effectiveness.

(Slide)

We al so need to determ ne the appropriate design
of clinical studies to confirmand establish efficacy and
safety, including subject selection criteria, clinical
settings, surgery, spontaneous bl eedi ng and/ or prophyl axis.
We need to settle on the choice of an appropriate control
group or groups. W have to consider which study endpoints
are going to be nost informative. W need to settle on the
anal ytical plans up front. Lastly, but certainly not |east,
the studies need to be designed in order to provide dosing
information that is useful to physicians and patients.

Thank you.

DR. VEEI NSTEI N:  The next speaker will be Dr.
Trevor Barrowcliffe, who is the head of the Division of
Hemat ol ogy for the National Institute of Biol ogical
Standards and Control in the UK Trevor's talk will be the
Eur opean Regul atory Perspecti ve.

Eur opean Regul atory Perspective

DR. BARROACLI FFE: Thank you very nuch, Mark.
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Ladi es and gentl enen, when Mark originally invited ne to do
this talk alittle while ago | told himthat | was really
the last person to talk about this topic. So here | am
nmore or |less the |ast person because a few other people
couldn't make it.

The first thing to say is that there is no single
Eur opean perspective on licensing in relation to
concentrates for von Wl Il ebrand di sease. The reason for
this is the conplexities of Europe's |licensing system which
| have tried to set out in, hopefully, relatively sinple
formon the first overhead.

(Slide)

We have the European Medici nes Eval uati on Agency,
the EMEA, as of about three or four years ago. They have
set up a centralized procedure for licensing where there is
one European marketing authorization, but this is only used,
or at least it is only obligatory for new biotechnol ogy
products in the area of biologicals. The other procedures
that really are still in existence are the nutua
recogni tion procedure where a product is licensed in one
menber state and then a procedure is available for
transferring this license, although it is not automatic, to
ot her nmenber states. But as far as bl ood products are
concerned, we are really still talking about national
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licensing for nearly all blood products. Certainly, that is
the situation as far as, for instance, using Factor VIII
concentrates which are already licensed for treatnent for
von W | ebrand di sease.

(Slide)

To try and find out what the position is, you
really have to go to all of the national authorities in 15
menber states. This is essentially what | did. | have
i nformati on back from nost of them but not all of them

So | sinply asked sone questions, nanely, which
products are licensed in the various nenber states and, if
there are products which are licensed, what was the basis
for licensing and, thirdly, is there a declaration of the
von Wl Il ebrand factor content on either the package insert
or the | abel?

So, we are now going to do a sort of Cook's tour
of Europe and, if you will bear with me, we will go through
t he various nenber states.

(Slide)

So, if we start with the United Kingdom in other
wor ds, the al phabetical reverse order, we have essentially
one product currently licensed which is 8Y. That is the
Factor VIII1 concentrate fromBi o Products Laboratory, and
that has been licensed since 1991 for treatnent of von
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W | ebrand di sease. The Centeon product Haemate P was
originally licensed then it was taken off in 1992, not
because of any clinical problenms or anything |ike that,
sinply to do with the European regul atory requirenents being
a bit nore stringent, and | think there is an application
still outstanding for that. The basis for |icensing was
essentially review of the clinical data avail able at that
time. Very recently, for the 8Y product the von WII ebrand
factor content is now going to be declared on the | abel as
the von Wl lebrand factor antigen. Until now, in fact, it
has only been available as the dosage in relation to 8C.

(Slide)

Across the Channel to Bel gium the products
licensed in Belgiumare the Centeon product Haemate P and
al so the von Wl lebrand factor concentrate fromLFB, in
France, which is made from Bel gi an plasma. The basis for
licensing is was review of the clinical data and there is a
decl aration of the von Wl lebrand factor concentrates on the
|abel. | amnot quite sure whether that refers to both
products or only the LFB product.

(Slide)

In The Netherlands, just one product |icensed and,
again, it is Centeon product Haemate P. The basis for
licensing was a review of the clinical data and there is
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decl aration of the von Wl lebrand factor content in the
package insert.

(Slide)

| think Germany is next. There are three products
licensed, the Haemate HS, as it is called in Germany. It is
the same product, Haemate P from Centeon; also the |Imunate
product from I mmuno, and a |ocally produced Factor VIII
concentrate, NDS, produced by the Gernman Red Cross. The
basis for licensing was a review of the clinical data and
the von Wl |l ebrand factor content of the products, and the
von Wl lebrand factor content is declared in the package
insert as ristocetin cofactor for Haemate HS only, not for
the other two products.

(Slide)

| think Italy is next. Here there are four
products |icensed and, again, are Haemate P from Centeon,
| ocally produced Factor VIII concentrate called Enoclot, the
| mmuno product Immunate, and quite recently | think the
Al pha product Al phanate. The basis for licensing was a
review of the clinical data and, in the case of Al phanate
sone recent clinical trial data. The von WII|ebrand factor
content is declared in the package insert. Again, | am not
quite sure whether that refers to all products. It
certainly is for Haemate P and | think also for Al phanate.
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(Slide)

Moving on to Spain, there is just one product
licensed. Again, it is the Centeon Haemate P. The basis
for licensing was stated as prospective clinical trials, and
the von Wl lebrand factor content was declared in the
package insert and there is a variation there to allow that
to be put onto the |abel.

(Slide)

From Spain we nove north to Denmark. Here, there
is the one product licensed. Again, it is the Centeon
Haemate P. | don't have information on what the basis for
licensing was. It is said that the von Wl Il ebrand factor
content is not indicated, although we know fromthe other
countries where Haemate P licensed it is declared in the
package insert.

(Slide)

Now to nove back down to Portugal, are no products
licensed in Portugal and if clinicians want to use von
Wl ebrand factor concentrate for treatnment of von
W | ebrand di sease, they have special dispensation, or they
have to apply for dispensation for use of the product from
LFB, in France.

(Slide)

This is also the situation in Austria, which is
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the next country. Again, there are no products |icensed.
Here is the Haemate P product and al so I mmunate which is
used by special dispensation.

(Slide)

Then in Greece, again, there are no products
licensed and this tinme it is the LFB product, from France,
whi ch is used by special conmm ssion.

(Slide)

Finally, two countries where |I couldn't get
information fromthe national authorities but have got sone
information fromthe manufacturers, in France, the LFB
product, the von WIIlebrand factor concentrate, is |icensed.
| understand also fromDr. Mazurier that there is a second
product which contains also additional Factor VIII which is
also licensed for treatnent of von WI Il ebrand di sease in
France.

In Sweden, as far as | can gather, it is just the
Haemate P product from Centeon, which is |icensed.

(Slide)

So you can see, it is really quite a variable
situation in Europe with regard to licensing. So, | have
just summarized it here in relation to the products
al together, but there are certain products which are
licensed in the various European countries but three of
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these are really only available in the country of
manufacture. O the first four which are potentially used
in nore than one country, Haemate P is the one which is
licensed in nost, but not all, European countries; then the
von Wl ebrand factor concentrate from France, which is
licensed in France and Belgiumand is also used in two other
countries; the Inmmuno product, which is licensed in Germany
and Italy; and the Al pha product, which is licensed in
Italy; and then the three, as | said, which are only
licensed in the country of their manufacture, which is 8Y
licensed in the U K and Enoclot, licensed in Italy, and the
German Red Cross product, NDS, which is licensed in Germany.

So, that is the situation as far as | have been
able to ascertain. Sonme of this information was fairly
recently acquired, and if anybody really wants to be sure
about the situation in any one country | think really you
need to check with the licensing authority in that country.
Thank you.

DR. VEEI NSTEI N:  Qur next speaker will be Beth
McDonal d, who is a consuner of von WI I ebrand-containing
products and has type 3 von WI | ebrand di sease. She is
active in the bl eeding disorder conmunity and advocat es
recognition of wonmen with bl eeding disorders, and is
i nvol ved in peer review education to ensure the quality of
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care in this community. Beth?

VWF Concentrates from Consuner Vi ewpoi nt

M5. MCDONALD: Good norning. Thank you for
inviting nme here. | amglad | get to speak but | kind of
wi sh | could have spoken at a later tinme because after
listening to all the |lab values and studies that need to be
done to approve this product, | think it would be nice to
put a face to all the nmunbo-junbo that is hard for nme to
listen to, and | want to give a personal point of view

First, let ne introduce nyself. Beth MDonal d.
have type 3 von Wl Il ebrand di sease, but | amalso a surgical
nurse with Colunbia Hospital, in Lexington, Kentucky. So,
von Wllebrand's is not who | am but it is an inportant
part of ny life. | ama very productive nmenber of ny
community, including the surgical nurse comunity.

| want to tell you a little bit about ny famly.
| had a sister. She was a type 3 von Wl |l ebrand' s and she
was involved in a notor vehicle accident in 1986 and then
they used cryoprecipitate to treat her bleeding. She
sust ai ned a cl osed-head injury, and through the cryo the
hemat ol ogi st that was treating her would treat her bl eeding
time, and every tinme her bleeding tinme would be prol onged,
which it always was with the cryo, he would treat her with

nmore cryo and this, in turn, raised her intracrani al
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pressure. She remai ned comatose for ten years and finally
we ceased giving her blood products. By then we had gone on
to give her factor concentrates, and she passed away ten
years | ater through bl eeding.

| al so have two daughters, and they are six and
nine and they are wonderful, and they have type 1. From
what | understand, 1% of the popul ati on supposedly has sone
type of von WI I ebrand di sease, type 1 probably.

Through this information | can put together that
if you have nore type 1's you are going to have nore type
3's. |If these are undi agnosed we are going to have an
i ncreased incidence in type 3's. There is going to be a
need for these factor concentrates. W surely don't want to
revert back to using cryo. Cyo is tinme consumng. It
i nvol ves going to the energency room |If | have a bleed, |
like to be able to infuse wwthin 15 m nutes and be back to
work, on ny feet, and be productive. | do not want to take
the time out to go to the energency room wait for sonebody
to order the cryo, wait for sonebody to check and see that |
have a bl eed and then get ny cryo in and go hone four hours,
si x hours, sonetinmes 12 hours |ater.

There is also another problemw th cryo. Nursing
homes that | have encountered, ny sister having been in a
nursi ng hone, they cannot hang cryo in a nursing honme. So
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we woul d have to go to the enmergency room and this involved
getting an anbul ance and taking ny sister out of the nursing
home and her environnent, on a respirator. It was an
ordeal. When we started using the factor concentrates the
nurses could infuse her and this was just nuch easier on her
and on our famly.

The big factor in all of this though is the
i nsurance issue. | have insurance coverage, luckily, and I
want to keep that insurance coverage. | do not want to rely
on ny state to pay for ny coverage, but the insurance
conpani es are starting to deny coverage on factor products
for us because it is not indicated. M treatnents cost
$3000 per treatnent. Say | nake $36,000 a year, which is
wthin ny realm that would be one treatnent a nonth. |If |
had an injury, like a knee bleed that has put ne out, that
woul d be a treatnent over five days. That is going to put
me to receiving only seven nore treatnents throughout the
year. In other words, it will bankrupt nme and ny famly,
and ny insurance conpany will not cover that.

| have many friends in the henophilia and bl eedi ng
di sorder community. W held a "Wnen with a Bl eedi ng
Di sorder" conference and many of us got together and we have
remai ned friends. So, | have net five other wonen that have
type 3 von Wllebrand' s and they remain close friends, which
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is very nice to have.

The interesting thing between all of us is that we

treat differently. | have also net others that weren't type
3's and they seemto treat even nore than | do. | have a
hard tinme putting a |ab value on treating. | think you
should treat synptons. | nean, putting a |lab value --

severity is a description and a | ab value is very
definitive. Severity should be how often you bl eed, not
that if | ama severe | bleed this nuch. | don't. | don't
treat as often as ny friend Marge treats, and that should be
an issue. It shouldn't be just black and white. | know you
need regul ations for sonebody to follow but that shoul dn't
take priority over treating us.

| also want to stress that cryo is going back to

the Dark Ages. It is inconvenient but it also is a risk.
It increases our risk for hepatitis and HV. | also have
experience wth both cry and factor concentrates. | was

di agnosed at four years old. | have been through fresh-
frozen plasnma. | have been through cryo. | now use factor
concentrates. | have had three procedures in ny life that

have been maj or procedures, two deliveries, one vaginal, one
C-section, for one of those we used cryo and for one of

t hose we used factor concentrates. The cryo resulted in a
pl eural effusion fromfluid overload, just too nmuch fluid in
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my system and factor was used for the Csection and ny
bl eedi ng was controlled. There was no regulation but it was
controlled and it went well. | have al so had a hysterectony
and we used factor, and it worked well and there was no
pl eural effusion, no fluid overl oad.

| cannot stress enough that tine is a major factor
here. M health care conpany calls nme and is informng nme
that insurance are al ready, today, not covering for the
factor concentrates. This, | have to say, would be the
bi ggest issue. Yes, | would |ike to see the concentrates
because it is the right thing to do, it is healthier and it
woul d just be nore effective but | hate to say that noney
plays a big part in all this. 1 do not want to have to go

to Medicaid to be covered, and then it would be cryo and

that would be even worse. | want to keep ny insurance. |
want to be productive. | want to continue ny job as a
surgical nurse. |If you have to go back to cryo, if the

concentrates aren't soon enough that we will have to go back
to this, people wll not treat as often. | think it wll
cost the econony nore because we are going to have nore
severe injuries; we are going to be sicker. | think if we
keep our society healthy we need this now W needed it a
long tine ago. So, | hope that this will be tinme producing,
that you will take as little tinme as possible.
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That is it. Thank you for having nme here.

DR RICK: | am Margaret Rick, part of the
Critical Pathology Hematol ogy Service here, at the dinical
Center at NIH. W certainly have heard an excell ent
clinical perspective fromthe patient's point of view and we
wll nowturn to three different tal ks evaluating the
clinical perspective fromthe treaters' point of view W
wi |l have three speakers, and since | think the content is
relatively simlar in their talks it perhaps would be best
to hold questions until the end of the three tal ks, at which
time we have about half an hour for a question and answer
peri od.

Qur first speaker is Dr. Augusto Federici, who is
Associ ate Professor and a Senior Investigator in the
Henophilia Center at the University of Mlan. He wll speak
to us on optimzing therapy with von Wl Il ebrand factor
concentrates in von WI I ebrand disease.

Cinicians Perspective, Practice and Expectations
Optim zing Therapy with von Wl Il ebrand factor Concentrates
in von WIIebrand D sease

DR. FEDERICI: Thank you, Dr. Rick. It is a great
pl easure to be here to present our perspective and, of
course, | amglad and thankful to Mark Weinstein for having

organi zed such an interesting neeting.
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| will just start with some comments on the
previ ous presentation. | think this is the issue. W are
dealing with patients and we have heard how difficult it is
for these patients to cope with their bl eeding probl ens,
especi ally when you don't have appropriate products. So, |
will start with general considerations.

(Slide)

For those who are dealing with vWD these are sort
of dogmas: The determ nant of bl eeding of vWD, the prol onged
bleeding tinme is the main determ nant of nucosal
henmorrhages. Low Factor VIII is the main determ nant of
soft tissues and postoperative henorrhages.

(Slide)

So sinplifying everything, the ains of the
treatnent should be to nornalize the prolonged bleeding tine
and to normalize the | ow plasma Factor VIII

(Slide)

VWi ch are our mainstays in the treatnments? W
know, for sure, that the treatnent of choice for VWD is
desnopressin because, as | will try to show you in the next
slides, nost of the patients can respond very well|l to DDAVP
However, when you don't have such a good response you have
to go to plasma products and in the rare situation where, in
the case of nmucosal bl eeding, you don't have such a good
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response after plasma products there are indications in the
literature that platelet concentrate, very rarely, can be
useful .

(Slide)

Let's go to the desnopressin effect. Everybody
knows that it is safe, 1nexpensive and effective in about
80% of the patients. But there are limts. It is not
effective in about 20% of the patients, especially type 3,
type 1, platelet |low and pl atel et discordant, and sone cases
of type 2, and it can have tachyphyl axis.

(Slide)

This is a very sinple history of the plasnma
products so everybody knows how we started with the plasma,
the cryoprecipitate, and we are into the Factor VII
concentrate.

(Slide)

This is the issue we are tal king about today. So,
we know for sure that the virally inactivated concentrates
are safer than cryoprecipitate. They consistently correct
the Factor VIII defect and contain a | arge anount of VW,
except for nonoclonally purified concentrate, of course.

(Slide)

So, what we wanted to have in the [ast year was a
sort of inmpact on our patients -- how many patients treated
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for vWbDin Italy really needed Factor VIII concentrate, or
were happy with the desnopressin? So we applied for a grant
to the Instituto Superiore di Sanita, our national institute
of health, of course, and we received the noney to organize
conputerized retrospective information sent to the
hemophilia center, the treaters of vWD patients, to see how
many patients were actually treated with bl ood conponents
general | y speaki ng.

This is the second evaluation. The first
eval uation was presented in Florence at the STH neeting.
There were about 1023 patients. This is a retrospective
anal ysi s based on the diagnosis and the treatnent perforned
in each henmophilia center, of course. As you can see, we
have 65.8% of type 1, 21%type 2, 5. .9%type 3, and the point
that our friend raised before ny presentation, the point of
het erozygotes. These heterozygotes can be the kids of type
3, but they can al so be m sdiagnosed sonetines. If they
mat ch two of these can generate type 3 vVWD.

(Slide)

These are the data. | have nuch data, but what
was striking is the fact that we found that in the |ast 24
months, in the last 2 years, 29.4% of these patients,
divided into type 1, type 2, type 3, and heterozygotes,
recei ved at | east once 1 bl ood conponent and von WI | ebrand
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factor concentrate altogether. Wen we analyzed whi ch was
the nost representative concentrate, it was Haemate P
because, as you saw before, Haemate P was al ready regi stered
inltaly. So, it is not surprising that between 80% and 90%
of type 2 were treated with these factors, but also type 2
and sone type 1.

So this was an observation and so what we are now
analyzing is the fact that naybe we are biased by the fact
that the center is the treater of the nost severe cases. So
we can have an overexposure to Factor VIII concentrate. But
this is one issue we have to face, the DDAVP wor ks but
soneti mes physicians use Factor VIII concentrates also in
patients with type 1 and type 2.

(Slide)

Now we are going to focus on the second point of
my talk. Wiich is the concentrate we want to deal wth?
Going through the literature, | found that the nost
extensi ve study about in vitro and pharmacoki netic anal ysis
of von WIlebrand factor concentrate is still the paper by
Manucci, in 1992, in Blood, where he published a conparison
of four virus-inactivated plasm concentrates for treating
severe von WI | ebrand disease in a crossover random zed
trial.

To answer the question of the previous speakers,
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think that we also start with these ki nds of observations,

and also with a paper published in Thronbosis Haenpbstasi s,

in the sane year where the recommendation for these anal yses
are synt hesi zed.

(Slide)

In that paper, the four concentrates anal yzed were
anal yzed, Factor VIII/von WIIlebrand factor concentrate had
an intact nmultinmeric structure simlar to that of normnal
pl asma or cryoprecipitate. W want to have the protein for
our patients that is simlar to what we have in our plasnm
So this is a very inportant issue.

As you see, if you have a conparison to normnal
pl asma, the Al phanate at that tinme, Haemate P, 8Y, high
purity von WIllebrand factor, the French concentrate. |If
you use a correct analysis for the multinmers, |ow resol ution
gels that can solve very well the high nol ecul ar wei ght, al
of them show a | ot of the high nol ecul ar weight nultimers.
When you want to exam ne this, nmake sure that you have the
right concentration agarose. | have been working for many,
many years with the nultineric part and I know how to do
small tricks. So, if you want to resolve high nol ecul ar
wei ght nmultimers you have to use | ow resol ution agarose gel
So, you don't have to see the banding very nuch, otherw se
you don't solve this portion. You can have this concentrate
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pretty nuch the sane as nornmal plasna.

(Slide)

The summary of that pharmacoki netic study was that
all concentrates were equally effective in obtaining normal
and sustained | evels of Factor VIII post-infusion, although
peak |l evels were nore delayed in the concentrate devoid of
Factor VIIlI. W know that. But no concentrate nornalized
the bleeding time in a sustained fashion. So this is not an
inportant issue. Bleeding tine is not ristocetin cofactor.

(Slide)

As you can see, | wanted to put everything on one
slide but the nessage is very clear. Al these concentrates
are able to correct in all the situations the ristocetin
cofactor activity, but the bleeding tinme is not corrected in
all the patients. So we know this and, for those who don't
remenber, each concentrate was infused in the same patients
at different tinmes. So, we know exactly what the crossover
isin the open trial.

(Slide)

Now | want to turn to nore practical information
| have been working with on von WI | ebrand di sease for about
twenty years or so. | know how many patients we have and
how t hey can end their problens. So, clinical henobstasis
can be achieved in all types of vWD regardl ess of whether
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the bleeding tine is corrected. |In repeated infusions, this
sonetinmes becones a problem Daily dosages are usually

deci ded according to Factor VIII C regardl ess of von

Wl ebrand factor activity.

So, one inportant issue is what we want to do when
we have patients in surgery. Wat are the levels of Factor
VIIl C, ristocetin cofactor, and what is the amount of von
W I | ebrand factor concentrate that we want to give thenf

(Slide)

| want to start wth general coments about why we
believe that in the postsurgical situation Factor VIII Cis
the main determnant. This is an exanple. It is a
par adoxi cal exanple. This is a patient with a severe type 3
vWD with alloantibody, high titer of alloantibody. She
responds, when you give just a shot of the von WI I ebrand
factor she has a high I evel of alloantibody that produces
i mrunopreci pitating i mmunoconpl exes. This patient had a
very severe abdom nal henorrhage and we went to surgery.
These are the anti body |evels. Factor VIII Cis the red
line. The blue line is the ristocetin cofactor activity.

We used the nost potent concentrate avail able, nanely, the
Haemate P, and she went to surgery and she could go through
the surgery. So, we had von WIIlebrand factor and Fact or
VIIlI C at the same tine.
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O course, she had a sort of anaphylactic
reaction. W could manage that with the help of the people
in the enmergency area. You see, you have a very good
response, but because of the alloantibody the response to
von Wl lebrand factor was pretty poor but, still, we had
sone response with Factor VIII C. W went to day 7. But
when we had such a rise in the anti body we were not able to
give any nore von WI | ebrand factor.

(Slide)

Most of the people know this slide. The only
chance to have a solution for this patient was to turn to
reconbi nant Factor VIII devoid of von Wl lebrand factor this
time. You see, since we know for sure that if you don't
have von W1l ebrand factor around you have a very short
half-life, we had to turn to continuous infusion of Factor
VIIl C, and we managed t hat.

So, if you give Factor VIII C and you keep the
anount of Factor VIII C at about 50 U dl you can manage.

You can go out of surgery.

(Slide)

But this cones with problens. Wen we are dealing
with Factor VIII/von WII|ebrand factor concentrate one of
the inmportant thing is to renenber that if you give a
concentrate containing both von Wl | ebrand factor and Factor
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VII Cto a patient with v\WD you have such a del ay response
to Factor VIlIl C

So, when we are going to treat patients with
severe von WI | ebrand di sease type 2 or type 1, we have to
consider that. This is a case report published in Vox
Sangui na, by Eric Bertorp. During the operation he was
gi ving Haemate P, or whatever. | amtal king about Haemate P
but it would be the same with other concentrates containing
Factor VIIl1 C and von Wl lebrand factor. You really have to
deal with the fact that if you give many infusions -- at
this time he had a good response in bl eeding nmeasured by
Duke bl eeding tinme, and a I ot of von WIIebrand factor
around, and nore than 500 units in the postsurgical tine.

So, this is another issue we have to deal with

(Slide)

This is another case report on efficacy studying,
you know, several infusions of a concentrate containing both
Factor VIIl1 C and von Wl lebrand factor. It rem nds you of
one thing, that the first thing we usually do is give for
the first two or three days a daily infusion in order to
have enough Factor VIII C and von WI Il ebrand factor around.
But when we see that Factor VIII C and ristocetin cofactor
activity is very high, we usually go to every other day.
Only if there is a bleeding problemwe try to go back to the
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dai ly infusion.

That neans that when you have to deal wth
patients, especially in energency, you cannot nake von
Wl ebrand factor antigen. W should have a sort of very
qui ck assay, and it can be Factor VIII C because actually in
the postop. situation Factor VIII Cis the main determ nant.
So, practically, we don't do ristocetin cofactor and von
Wl lebrand factor antigen i mediately. W do it for other
pur poses, for pharnmacokinetics, but we use Factor VIII C as
t he marker of our next infusion.

(Slide)

This is another exanple. This is a patient with
type 2A, a very old patient. She has 2A with very prol onged
bl eeding time, nore than 30 m nutes, ristocetin cofactor
| oner than the technical limts, von WIIebrand factor
antigen about 50 and Factor VIII C about 70% She had a
heart attack. She went through surgery. She had coronary-
artery bypass surgery.

As you can see, she was 71 years old. DDAVP was
i npossible. So, in this case we used Haemate P and we
adj usted the dose based on the Factor VIII C levels. You
see that on the first day we gave Haenmate P twi ce in order
to have such an increase in Factor VIII C. Then we went to
this kind of shorter dosaging in order to keep the anount of
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Factor VII1 C between 70-100, no nore than that.

So, this is another situation where you have a
sort of good response for the patient by giving Factor VIilI
vWD concentrate and by nonitoring just by Factor VIII -- no
bleeding tinme at all. And you have to deal with a surgeon
who is very concerned about bl eeding.

(Slide)

But there is another issue, the gastrointestinal
bl eeding. | don't know if the audi ence has experience with
vWD and gastrointestinal bleeding. They conme to you nmany
times. They stay in the hospital for a very long tinme and
they require sonetinmes nonths of treatnent.

We have had a few patients with this situation and
nost of themwere treated very well with Factor VIII
concentrates. But, in a situation where you don't cope with
bl eeding, there is one extra energency treatnent, the
pl atel et concentrate, as published by Castillo in 1991.
recall for those of you who don't renenber, the fact that
the experinent by Castillo was pretty nice. So, he treated
with cryoprecipitate first and he had a very nice correction
of ristocetin cofactor but still, in sone patients, the
bl eeding time was prolonged. So, after that he gave these
patients platel et concentrate and, as you can see, the
bl eeding time was fully corrected in spite of the reduction
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of ristocetin cofactor since the platelet concentrate did
not provi de enough von WI Il ebrand factor.

(Slide)

These are the conclusions and the expectations at
the same tine. How to avoid the |loss of high nolecul ar
weight multimers in the preparation of our concentrate? You
know, all the doctors who are going to treat patients with
vWD, and also the patients, would like to have an intact von
W1 ebrand factor.

One other thing we should evaluate is the Factor
VI11 C pharmacoki netics follow ng concentrate in vWD, and in
this issue indication for pure von WIlIlebrand factor devoid
of Factor VIII C, if there are indications.

(Slide)

| want to conclude by saying to you that because
we are concerned about these problens, Prof. Manucci and |
together with other groups in France, London, Frankfurt,
have applied to the European Community to have a study
called "Optim zed Orphan Drug Therapy in Severe Forns of
vWD, " because we want to see if those patients who are
unresponsive with v\WD woul d have the best treatnent.

(Slide)

These are the goals: to evaluate the proportion of
t he vWD unresponsi ve patients who require Factor VIII/von
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W I | ebrand factor concentrate; to test the new pl asna-

derived von WIllebrand factor concentrate devoid of Factor

VIIl in a crossover pharmacokinetic study with the Factor
VIIl concentrate used in different European countries.
So, I will thank you for your attention with this

ki nd of nmessage. Thank you.

DR. RICK: Thank you. W wll now nove along to
the first of our two survey reports for clinical guidelines.
Qur first speaker will be Dr. Jeanne Lusher, who is the
Chai rman of the National Henophilia Foundation Medical and
Scientific Advisory Council, as well as a Marion Bernhardt
Research Professor at Wayne State University. Dr. Lusher?

Cinical Guidelines for Treating von WI | ebrand D sease

Patients Who are Not Candi dates for DDAVP

Survey Responses from European Physi ci ans

DR. LUSHER  Thanks very much, Dr. Rick. | think
this is a fascinating conference, with a very inpressive
agenda and, hopefully, we will all |eave here with sone
bett er under st andi ng.

In terns of these surveys, just a bit of the
background of the surveys, in the United States we began
hearing runors or reports of patients with severe von
W | ebrand di sease bei ng deni ed paynent for their clotting

factor concentrate because it wasn't a |licensed i ndication.
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| don't think this has becone w despread yet but at least it
is occurring in certain parts of our country.

Perhaps as a result of this or in anticipation of
this, at |least two conpanies, at |east two manufacturers,
have either applied to the FDA, or are planning to, or are
in the process of applying to the FDA for |icensed
i ndications for von WIllebrand di sease for their products.

So, when the Medical and Scientific Advisory
Council of the National Henophilia Foundation had its |ast
meeting, this past spring, Dr. Mark Weinstein, who is a
menber of our group, asked that we survey what various
esteened treaters were doing in this regard since there did
not seemto be really clear-cut studies indicating what
dosage shoul d be used, which products were best, and there
were certainly apparent problens with sonme of the assay
met hodol ogi es, particularly for von WI Il ebrand factor.

So, in response to Mark's request, Dr. Kessler, as
you will hear in the next presentation being given by Dr.
Cohen, Dr. Kessler enbarked on a survey questionnaire which
has been used in the United States and, in talking to Mrk,
| thought it would be interesting to | ook at the experiences
in Europe since many of these products, particularly Hunate-
P, have been used for many, many years by European treaters
and they have witten a lot of articles on proper dosages,
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and how to nonitor patients. So, | then surveyed what |
viewed as a very experienced, esteened group of European

col | eagues who have witten on von WI | ebrand factor disease
or are very active in the field to see what exactly they
wer e doi ng.

(Slide)

This is a survey of clinical guidelines for
treating von WI Il ebrand di sease patients who were
unresponsive to DDAVP. | sent this questionnaire to 30
Eur opean physicians. | now have responses back from 27 but
the last few just cane in, in the past week and | didn't get
themon the slides but, in looking at them they really do
not change the nessage of these responses.

At the tine that | made the slides up | had
recei ved responses fromnine countries. | have subsequently
recei ved responses fromtwo additional European countries
not listed here. But the ones in the slides are from
Austria, Denmark, France, Germany, ltaly, The Netherl ands,
Sweden, U. K. and, not European, but | decided as an
afterthought to send this to sonme Japanese treaters as wel |
as Australians and | have just recently received their
responses.

(Slide)

One of the first questions asked was which
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concentrates do you feel are useful in treating persons with
von W11l ebrand who are unresponsive to DDAVP? As you can
see, the majority of these European respondents said that
they felt that either Humate-P or the French von WI I ebrand
concentrate were nost effective. One of the U K persons
said 8Y. Interestingly, other U K persons didn't |ist 8Y.
Actually, there are two now who indicated Al phanate SD. |
think that reflects, in large part, what has been avail abl e
in various European countries and, certainly, Al phanate, as
we saw earlier this norning, is not very wwdely available in
Eur ope.

(Slide)

In fact, if we | ook at those who checked off the
French von Wl Il ebrand factor concentrate as being very
useful, seven persons from France -- in fact, | got ny
greatest response fromthe French physicians and | nust say
that wi thout exception the French physicians are extrenely
ent husi astic about their French von WI I ebrand factor
concentrate, several of themwiting patients describing how
wonderful it was and that we should get used to it here and,
hopefully, that sonme day we would have it available in the
US So, they feel that that works extrenely well. Al so,
we got responses from Denmark and U. K. saying that they felt
that this worked very well, not necessarily from persona
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experience but from |l ooking at data.

(Slide)

| al so asked do you ever use cryoprecipitates,
like in the 1990s? Are you using cryoprecipitates for such
patients? Al of themsaid enphatically no, and many wote
in that they felt that conpared to the other concentrates,
which are all treated, they were really concerned about
viral safety. In sone instances they even indicated that
cryoprecipitates are no |l onger available to them

(Slide)

The next question was how do you decide on the
dosage to be used in a couple of different situations, first
| ooki ng at maj or surgical procedures? |Interestingly or
per haps expectedly, nost did not make a distinction between
how they treated severe or type 3 patients and type 2 von
W | ebrand di sease patients. The type 2's were unresponsive
to DDAVP, ones who had very low | evels of von WII ebrand
factor.

Six stated that they ained for a certain Factor
VIIl level only, and the levels that they ainmed at in the
responses were either greater than 50%-- some put in just
greater than 50% or 80% up to 100% But this was the range
in all that people would cal cul ate based on the |abel, and
they would aimfor a level in the recipient somewhere over
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50% or 100% for surgery.

Three of themainmed for a certain ristocetin
cofactor level only, and the level they ainmed for surgery
was 60-80% Mst, or eleven of these respondents, aimfor
both a Factor VIII and a cofactor |level, again, in the sanme
ranges. Eleven would |ike to see not only the Factor VIII
be greater than 50% up to 100% but the von WI I ebrand
factor as neasured by ristocetin cofactor.

(Slide)

VWhat about for nucous nenbrane bl eedi ng? Again,
nost did not make a distinction between severe and type 2
von Wl ebrand di sease, but several did wite in that they
di stingui sh between G bl eeding and epistaxis. | hadn't
asked that but | think it nmakes sense that one woul d make a
distinction there where one can | ook and see if the patient
is still having nose bl eeding, whereas the gastrointestinal
bl eedi ng may be nuch nore problematic and it is not that
easy to see how nmuch is still going on in all instances.

So, many of themsaid that they would tend to treat with

hi gher | evels and aimfor higher levels for gastrointestinal
bl eedi ng than they would for epistaxis where they could see
what was goi ng on.

Agai n, sone said that they would aimfor a certain
Factor VIII level only, again in the sane range of 50-100%
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A few people aimfor a certain ristocetin cofactor |eve
only, 20-100% the 20% being for epistaxis and the higher
values, it was usually witten in, used for gastrointestina

bl eeding. Only one would also |like to see correction of the

bleeding tinme. In fact, nost respondents didn't do bl eeding
times at all in the recipients. Four aimfor both a certain
| evel of Factor VIII and ristocetin cofactor, one with

bl eeding tine.

A nunber of them gave an enpiric dose of sonewhere
bet ween 20-60 U/ kg and just | ooked for control of bl eeding
Wi thout nmonitoring any particular test. Only two would do
bl eeding tinmes. So, many would give an enpiric dose and if
it seemed to control the nucous nenbrane bl eedi ng,
particularly if it was epistaxis, no tests were obtained.

(Slide)

As far as nonitoring, we asked how woul d you
nmonitor the patient who has just undergone major surgery?
None here nmade a distinction between type 3 and type 2 von
Wl ebrand di sease. They indicated that their nonitoring
was pretty much the sane. Two follow the ristocetin
cofactor only, doing this once daily. Three followthe
activator partial thronmboplastin tinme and Factor VIII only,
doing this once daily. One does Factor VIII daily plus a
bl eeding tinme on the first day only. Five do both Factor
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VIIl and ristocetin cofactor assays daily. One does a
conbi nation of Factor VIII, von WIllebrand factor antigen
and bleeding tine. These are done once daily but the
bl eeding tinme is done every 12 hours for the first day and
then PRN thereafter. Two did Factor VIII antigens and
cofactor assays daily. One did Factor VIII, cofactor and
bleeding tinme daily. One did Factor VIII, cofactor,
antigen, bleeding tine and the collagen testing daily.
You can see here quite a variety of choices, and
many people wote in that they really distinguished
i ndi vi dual s dependi ng on the extent of the bleeding the
person was having. They nonitor these on all of these
paraneters. They may do only a few of themif the patient's
bl eeding seens readily controlled. So, there is a |lot of
i ndi vidual variation anong the respondents from what they
wote in. They said that it was difficult to generalize for
each individual because they do | ook at each in terns of the
extent of the bleeding and howreadily it was coll ected.
Several wote in that even though they obtain this
whol e battery of tests, they don't get the test results
back, in the nost part, for perhaps two or three days. For
i nstance, the collagen bindi ng assays, and even in sonme
i nstances the ristocetin cofactor assays. So they use these
for retrospective analyses and to correlate with how t he
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patient's response has been on the dose they had given, but
they do not really have this full range of test results back
in order to make daily decisions as far as dosage.

One who responded in this fashion, of several who
wote this in, is Prof. Jenny Goudemand from whom we wl |
hear | ater and perhaps she can tell us how those things have
correlated. But in many instances the only thing that is
readily available in order to make the decision as far as
the next dose is the Factor VIII activity and, for those who
do it, of course the bleeding tine but they are in the
mnority. The collage binding assays, done by a few peopl e,
are generally not available for making any clinical
deci si ons.

(Slide)

As far as nonitoring for major surgery in genera
then, if we can summari ze what tests were used even though
they were used in various conbinations by the various
respondents, Factor VIII was certainly used by the majority
for nmonitoring their patients postoperatively. W see here
that 18/ 20 foll owed Factor VIII as far as nonitoring and
generally this was done daily; 3/18 follow Factor VIII only
with the APPT; 1 other nmeasured Factor VIII and bl eeding
time, the bleeding tine being done on the first day only.

Ri stocetin cofactor assays, two foll owed
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ristocetin cofactor only, doing it daily. Six followed
Factor VIII1 plus ristocetin cofactor. Three followed Factor
VIIl, von WIllebrand factor, the cofactor and the anti gen,
two of this group with bleeding tines, and two with col | agen
bi ndi ng assays as well, again, not getting the results back
on the coll agen binding assays and nmany tinmes not getting
the cofactor or the antigen back until at |least a day |ater.

Bl eeding tines were only used for nonitoring in
4/20. In looking at the additional responses | received
after making up the slides, there were no additional people
who checked off that they nonitor bleeding tinmes. So, it
seens to be a relatively small proportion who nonitor the
bl eeding time postoperatively. O those who do it, one did
it on the first day only; one day did it every 12 hours for
the first day and then daily; and two said they did it daily
until they were sure that the patient was well controll ed.

(Slide)

Several respondents noted, as | have nentioned,
that they obtain nultiple tests but the results cone back
one to two days later, therefore, they use only the Factor
VIIl and, in sone instances, the aPTT as well and
occasionally a bleeding tine to nmake clinical decisions.
Many tinmes they responded nore to how the patient was doi ng
in ternms of any bl eeding or |ack thereof.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

60

(Slide)

What about nonitoring the patient who has had
signi ficant nucous nenbrane bl eedi ng, gastrointestinal
bl eedi ng, epistaxis? Six stated that they usually | ook for
cessation of bleeding only. A seventh would do this for
epi staxis, in other words, |ook for cessation of bleeding
only. Six do aPTTs and a seventh would do aPTTs for G
bl eeding. Ten stated that they nonitor henogl obi ns and
hematocrits and that these are particularly useful in
gastrointestinal bleeding for nonitoring response to
treatment. Eleven nonitor both Factor VIII and ristocetin
cofactor. Fifteen nonitor Factor VIII. Thirteen nonitor
ristocetin cofactor and sone the bleeding tinme, usually a
nodi fied IV bleeding tine, and two with collagen binding
assays.

(Slide)

In asking finally what information do you feel
useful to have on the |label? Mst of us, at least in the
U.S., have only Factor VIII on the | abel and, as we heard
fromDr. Barrowcliffe, sonme of the European products do have
ristocetin cofactor at |east on the package insert, if not
on the label itself. But what would clinicians |like to have
on the label in addition to Factor VII1?

Most said that they would Iike to have the
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ristocetin cofactor, realizing the problens in assaying that
and, hopefully, those assay problens could be resolved. But
if it were areally bona fide ristocetin cofactor content in
the product, they would like to see that on the | abel.

Thirteen of twenty said they would like also to
see the range of nmultiners, in other words, to know whet her
or not the highest nol ecul ar weight nultiners were present.
Only 9/20 said that they would Iike to have the von
Wl ebrand factor antigen content on the |abel, and 2/20
said that they would find it very useful to have the
col | agen binding assay information as well.

This is sort of an overview of the survey. | am
going to try to summarize this in a better formfor Mark
Weinstein and send it to himbecause the letters that
acconpanied this | thought were very useful in seeing
exactly how European physicians, who are very experienced,
real ly thought about each individual patient and how t hey
shoul d be nonitored.

Thank you, and | would also certainly like to
thank all of the Europeans who took the tinme to answer the
questionnaire. | thought it was extrenely useful.

DR. RICK: Thank you. The second half of our
survey information will be presented by Dr. Alice Cohen, who
is Assistant Cinical Professor of Mdicine at Col unbia
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Uni versity Coll ege of Physicians and Surgeons. Dr. Cohen?
Current Practice Patterns for the Managenent
of von WI | ebrand D sease

DR. COHEN: Thank you, Dr. Rick. Good norning.
appreciate being invited to present the prelimnary results
of our survey, and | would also |like to thank Dr. Craig
Kessler and Dr. Bruce Ewenstein who helped with the
devel opnent of the questionnaires that we will be discussing
today, and for their assistance in review ng sone of this
prelimnary dat a.

(Slide)

The optinmumtreatnent of patients with von
W | ebrand di sease remains to be defined. Moreover, it has
not been firmy established which, if any, of the comonly
measured paranmeters of von Wl lebrand factor activity in the
bl ood are useful in guiding this therapy.

(Slide)

In order to better understand what guidelines
physi ci ans follow for the managenent of von WI I ebrand
di sease patients, this study was designed to eval uate
current practice patterns of North Anerican physicians who
are frequent treaters of patients with von WI I ebrand
di sease. In addition, the need for a specific von

Wl ebrand factor replacenent product for treatnent of von
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W | ebrand di sease was assessed.

(Slide)

Two questionnaires were devel oped and sent to 201
active patients of the Henophilia Research Society. Any of
you who have not returned that survey, please do. The first
gquestionnaire, consisting of 17 questions addressing
di agnosi s and general treatnent guidelines, was to be
conpletely conpleted within a two-week tinme period. The
second questionnaire, consisting of 37 questions, was to be
conpleted within six weeks and addressed details about the
treatment of specific types of von WI I ebrand disease.

The prelimnary results fromthe first of these
guestionnaires are being presented today and include the
responses of 57 returned questionnaires, a 28%  response
rate. Since this data was | ooked at |ast week we have
recei ved an additional 10-12 questionnaires, and | | ooked at
that data and it pretty nmuch parallels the data that will be
present ed today.

(Slide)

The areas of investigation of the first
guestionnaire included | aboratory diagnostic testing for von
Wl ebrand' s di sease, | aboratory nonitoring pre- and post-
treatnment, the treatnment of patients refractory to DDAVP
the preval ence of infectious conplications after infusion of
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pl asma-derived von WI | ebrand factor replacenent products,
and the identification of the variables inportant in the
selection of a von Wl lebrand factor replacenent product by
treaters.

(Slide)

Treaters were asked to select the | aboratory tests
which they utilized to make the diagnosis of von WII ebrand
di sease and to indicate the frequency of use of each test in
t heir di agnostic eval uati on.

This slide lists the percentage of treaters that
woul d al ways utilize an individual test. Treaters were also
asked if they utilized tests sonetines or never, and | am
presenting the data of the nost frequently used tests. In
this slide the von Wllebrand factor activity used by al nost
all treaters was the ristocetin cofactor activity, and |
will refer to it as von Wllebrand factor activity in all of
the rest of the slides. Factor VIII and von WI I ebrand
factor antigen were enployed by 100% of the treaters, and
von Wl lebrand factor activity by 98%of the treaters to
make the diagnosis of von WI | ebrand di sease. Seventy-five
percent of treaters utilized the aPTT and the pl atel et count
when maki ng the diagnosis of von Wl I ebrand di sease.

Less frequently utilized tests were the bl eedi ng
time, multineric analysis, prothronmbin tine, blood type and
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ristocetin platelet agglutination. As seen on this slide,
the bleeding time was used only 49% of the tinme boy our
treaters to make the diagnosis of von WI | ebrand di sease.

(Slide)

The cost of perform ng diagnostic tests was
extrenely variable. Excluding treaters from Canada, the
cost ranged from $100 to $1000 dollars, with 49% of treaters
reporting the cost at greater than $500. Treaters reported
that the cost was variable even within their own center,
dependi ng on the workup selected for an individual patient,
and in particular, those treaters that were utilizing
mul tinmeric anal ysis obviously had a much hi gher cost for
making their initial diagnosis.

(Slide)

Fifty-eight percent of treaters reported
difficulty with rei nbursenent for diagnostic testing,
however, this rarely inpacted on their selection of the
di agnostic tests perforned. Most of the difficulty rel ated
to managed care conpanies' requirenents for authorization or
for the use of a particular |aboratory site for the testing.
That is, insurance conpanies would tell sonme of the treaters
that they could not performthe test on site and they had to
performthe test at an outside |aboratory. Sonme treaters
reported that testing perforned on site could allow themto
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wite-off their charges when insurance conpani es woul d not
rei nburse themso they were still able to continue doing the
test at this tinme though cost was a major problemthat they
anticipated for the future.

(Slide)

In patients previously diagnosed with von
W | ebrand' s di sease repeat |aboratory testing was perforned
only prior to major surgery. Testing prior to m nor
surgery, dental extractions and postpartum was perforned
extrenely infrequently. Prior to major surgery the tests
utilized by nost treaters are the Factor VIII and the von
Wl lebrand factor activity and the platelet count. The
Factor VII1 C was utilized approximtely 60% of the tine
prior to major surgery, the von WIllebrand factor and

ristocetin cofactor activity 60% and the platelet count

52%

(Slide)

When testing was perfornmed to nonitor treatnent,
nost treaters tried to achieve levels of Factor VIII, von

Wl 1l ebrand factor activity and von Wl Il ebrand factor antigen
of greater than 80% for patients undergoing maj or surgery or
trauma and for the treatnment of central nervous system
bl eedi ng.

For patients undergoing m nor surgery or denta
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extractions or patients wth nmenorrhagia, the goal of
treatment for nost treaters was to increase Factor VIII and
von Wl lebrand factor activity to between 50-80% Though we
sai d nost people were not neasuring |levels, when they were
asked the question what the goal of their treatnent was they
did admt to neasuring |evels sonetines and they would try
to achieve themto this |evel

For treatnent of nucous nenbrane dealing the goal
of treatnent ranged from between 20-80% and there was a very
w de range of |evels that people would use. As Dr. Lusher
menti oned, many of the coments were that it depends on the
i ndi vi dual patient to what |evel they would treat the
patient.

For Factor VIII, von WIlebrand factor activity
and antigen, this then ranged between 20-80% and the
bl eeding time was used extrenely infrequently to nonitor
patients postoperatively. Even with major surgery it was
used only about 25% of the tine.

(Slide)

We did ask patients if they utilized DDAVP what
kind of l|laboratory testing they perforned. Prior to
t her apeuti c use of DDAVP, 93% of the treaters gave a test
dose. In these patients that were then given intravenous
DDAVP, if they were responsive 67%of the treaters felt that

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

68

if they were to swtch to intranasal use of DDAVP they would
retest these patients. For patients who were docunented to
be responders to intranasal DDAVP, 19% of the treaters then
woul d retest themif they swtched to intravenous use. The
majority of treaters found that 10% of their patients who
responded to intravenous DDAVP use did not respond to
i ntranasal use, and 45% of physicians felt that age played a
role in this non-responsiveness to intranasal DDAVP. Sone
of the suggestions were that the child was not utilizing the
i ntranasal use appropriately.

(Slide)

For patients who are inappropriate for treatnent
with DDAVP, 96% of treaters utilized a pasteurized or
sol vent detergent-treated intermedi ate-purity Factor VIII
concentration. Only 3% of our treaters utilize
cryoprecipitate; 2% utilize a reconbi nant Factor VIII
concentrate, and this was in an allergic patient; and 2%
utilize an investigational von WIIebrand factor
concentrat e.

The internediate-purity Factor VIII concentrates
that are utilized in this country included Humat e-P
Al phanate and co-8-HP, and they were used in different
per cent ages depending on the location and the availability
of the product in each hospital.
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(Slide)

To cal cul ate the dose of a Factor VIII concentrate
to be adm ni stered, physicians utilized one or nore of the
foll ow ng paraneters: the Factor VIII was utilized 77% of
the tinme; the von WIlebrand factor, ristocetin cofactor
activity was utilized 31%of the tinme; and the von
Wl ebrand factor antigen was utilized 2% of the tine. And
75% of treaters tried to achieve a Factor VIII C |evel of
greater than 50% post-infusion of their particular Factor
VI1I concentrate. However, 65% of treaters do not believe
that the Factor VIII content is an accurate representation
of the von Wllebrand factor activity in the product.

Adj ust nent of the dose of replacenent product was
done enpirically by 15%of the treaters, and also as Dr.
Lusher had nentioned, we had comments witten in on our
guestionnaire that many tinmes the test results were not
avai lable for themto nmake a determi nation as to when the
next dose would be, or if a next dose was necessary.

Ei ghty-six percent of treaters utilized |aboratory
tests to predict efficacy, and 88% believe that |abeling of
the vial with von Wl lebrand factor activity would be
hel pful in selecting the appropriate dose for treatnent.

(Slide)

I nfectious conplications in von WIIebrand di sease
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have been seen in all age groups, the greatest nunber in
patients aged between 12 and 50. |In this age group, 79% of
treaters reported at | east one case of hepatitis C, 35%
reported at | east one case of HV infection; 28%reported at
| east one case of hepatitis B; 10% hepatitis A, and 5%
parvovirus infection.

As you can see, there were infections across al
age groups and on this slide you can see that there were
infections in children less than 12 as well as over 50.

(Slide)

This slide describes the preval ence of infections
and the relationship to the prior treatnent. Mbst treaters
report HV, hepatitis AL B and C, and parvovirus infection
in patients with von Wl Il ebrand' s di sease who had been
treated with cryoprecipitate and/or an internedi ate-purity
Factor VIII concentrate.

As you can see fromthis slide, nost of the
i nfections were occurring in patients that had been treated
Wi th cryoprecipitate, but there is overlap in that sone of
the patients that had been previously treated with
cryoprecipitate al so received internedi ate-purity Factor
VIIl concentrates. There were infections reported from
ot her bl ood products as well.

(Slide)
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When asked to rank variables as to the inportance
in selection of von WIllebrand factor replacenent product,
nmore than 95% of responders felt that viral attenuation
techni ques and clinical proof of lack of transm ssion of
H 'V, hepatitis B and hepatitis C were very inportant.
Greater than 80% sel ected PCR exam nation of the fina
material and clinical proof of |lack of transm ssion of HV
and parvovirus as noderately or severely inportant.

(Slide)

As far as other factors unrelated to infection,
the integrity of the von Wllebrand factor nultineric
structure, purity and cost of replacenent products were
rated by greater than 80% as noderately or very inportant.

(Slide)

Prelimnary results fromthis study reveal that
nost von W/l ebrand di sease treaters utilize the Factor
VIIl, the von WI Il ebrand factor ristocetin cofactor
activity, the von Wl lebrand factor antigen, the aPTT and
the platelet count to diagnose von WI | ebrand di sease, with
bl eeding tinmes, ristocetin-induced pl atel et aggregati on and
mul ti meric anal ysis used infrequently.

The cost of l|aboratory testing is high and,
therefore, is perforned only prior to major surgery for
previ ously di agnosed patients.
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Despite the unavailability of a licensed von
Wl ebrand factor replacenent product, nost treaters sel ect
a pasteurized or solvent-detergent treated internedi ate-
purity Factor VIII concentrate rather than cryoprecipitate
because of the desire for viral safety.

Post-treatnment | aboratory nonitoring is perforned
to predict efficacy despite the | ack of studies to define
the therapeutic dosage and duration of treatnent in
different clinical settings.

The data presented today supports the need for
controlled trials with prospective viral surveillance to
define howto better utilize and nonitor safe von WII ebrand
factor replacenent products. Because of the desire by
treaters to have safe products nmade avail abl e as soon as
possi bl e, the conpilation of experience of treaters from
many centers, as in this study, may provide information that
woul d assist in the devel opnent of guidelines for managenent
of patients with von Wl lebrand' s di sease, and the design of
future clinical trials. W |ook forward to the second
questionnaire to look for nore specific details about how
physicians are treating patients with specific types of von
W | ebrand di sease. Thank you.

DR RICK: There is nowtinme for an open
di scussion, and | would ask perhaps that the speakers,
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including not only the last three but those who went before
al so, to either sit near the front or near a m crophone.
There are two m crophones set up in the aisles. | would
like to just open the discussion with questions.

Question and Answer Period

DR. VEEI NSTEIN: Actually, | wanted to ask Trevor
when you nentioned that von Wl Il ebrand factor content was
put on European | abels, was that just referring to the
ristocetin cofactor activity, or was it antigen |evels?

DR. BARROACLIFFE: | think it is nostly the
ristocetin cofactor activity, but | don't have the ful
information on all products in all countries, but certainly
in CGermany the package insert does have the ristocetin
cofactor activity. This is for the Humate-P product. In
the UK, as | said, just very recently it is the von
Wl ebrand factor antigen that is going to go on the | abel
for the 8Y product.

DR. VEEI NSTEI N:  When you nentioned that they had
the trials there for the clinical evaluation -- | forget
exactly what the wording was here, studies that were
reviewed by the European authorities, do you have any sense
of how that review was done? They just | ooked at papers and
said this is okay? Do you have further explanation about

what was done?
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DR. BARROAXCLIFFE: | think that is the question

that really needs to be addressed in nmuch nore detail. | am
not the person involved in those decisions but, certainly, |
think the various licensing authorities would be review ng
all of the published evidence and, presunmably, any
unpubl i shed clinical data. | nmean, there may be ot her
people in the roomwho can comrent, either fromthe

manuf acturers or any of the other licensing authorities.

But | didn't get any detail ed responses to that in the
guestionnaire. So, it is really a bit difficult to say.

DR. LUSHER: | have a follow up question for Dr.
Barrowcliffe. Since, you know, we have all heard of the
problens in assaying ristocetin cofactor and standards, and
so forth, in the products in Europe that do have a notation
sonmewhere in the package insert of the ristocetin cofactor
content, is that done with a certain European standard or
NI BSC standard, or are they just manufacturer dependent, or
how i s that being done?

DR. BARRONCLI FFE: There is no European standard,
as far as | amaware, and, as you know, there is no
concentrate standard. So, as far as | know, the ones who
are doing the ristocetin cofactor activity in concentrates
use the WHO pl asnma standard for ristocetin cofactor as the
basis for the unitage, but it may be that at |east sone of
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t he manuf acturers probably have in-house concentrate
reference materials. But the basis for the unitage is the
VWHO pl asma standard for ristocetin cofactor.

DR. RICK: Please cone to the m crophone to ask
questions, and also identify yourself, if you woul d.

DR WHITE: White, Chapel HIl. | guess | ama
little surprised that the responses regardi ng bl eeding tine,
and woul d have thought that people woul d have checked
bl eeding tinmes perhaps a little nore often. Cbviously, it
is difficult to do a bleeding tinme but we all tal k about the
defect in von Wllebrand' s disease, and it is a platelet
adhesion defect. So, | guess | would like to stinmulate a
little nore discussion about the bleeding tinme and what role
the bl eeding tinme should play.

| wanted to ask Dr. Federici a couple of questions
about his presentation. The first is, he says he doesn't
check the bleeding tine, but I wonder if he checks the
bleeding time with a given product in a patient at sone
point in time, maybe years before surgery but at |east at
sone point in tinme to ensure that a patient does respond to
that product with bleeding tinme correction.

The second question that | have for himhas to do
with the cooment that | thought | heard hi msaying, that
there wasn't a good correl ation between bl eeding tinme and
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ristocetin cofactor correction, and that it was the
ristocetin cofactor correction that he thought correl ated
better with prediction of henostasis follow ng surgery.

DR. VEEI NSTEI N:  Perhaps we could ask Dr. Federi ci
to respond before the other questions.

DR. FEDERICI: | think one major point we have to
state is the fact that there are two different situations.
Okay? And the information also cones fromthe questionnaire
we sent to the centers. | mean, we have to nake a
di stinction between the nonent of diagnosis and the nonent
of when you have the patients in surgery or in energency. |
am not thinking that the bleeding tinme is not inportant, but
| also think that sonetines it is difficult, or is it is not
convenient in general practice to repeat the bleeding tine
as a nonitoring system

So, what we usually do -- and we have been
foll ow ng nore than 300 patients, and for those patients,
especially type 3, type 2, those who bl eed and require
several appointnents, nost of themare routinely followed in
checkups, and we know the basal level. W have it in the
conputer. We know exactly what they are going to be. So,
am not thinking that the bleeding tinmes or other assays
cannot be repeated sonetines, but | am saying that when you
have a postsurgical situation, if you follow, if the surgeon
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is a good surgeon and can correct henpstasis during the
surgery you don't need to repeat the day after the surgery
the bleeding tine. It is not convenient sonetines and |
believe it is not so inportant because what you want to keep
is the coagulation of this patient in a good position.

DR. RICK: Before you | eave the m crophone, could
| just ask do you think it is, indeed, necessary to correct
the bl eeding tine, whether you have been nonitoring it or
not, for henostasis?

DR. FEDERICI: The practical, the clinical
practice helps us. Not all of these patients treated with
Factor VII1 concentrate correct the bleeding tinme but they
don't bleed. The other issue is Dr. Wite's questions. W
know for sure there is discrepancy between bl eeding tinme and
ristocetin cofactor. The bleeding tine -- you know, we have
peopl e here who are very experienced, and Dr. G al nick
showed very well in an old paper that the platel et content
is inportant as concerns the bleeding tine. He showed very
well in the paper, in Blood, that you have a good
correl ation between the bleeding tinme and von WI | ebrand
factor content, but you don't have the sane correl ation
bet ween bl eeding tine and the plasma von WI Il ebrand factor.

DR. RICK: Thank you.

DR. JAO ST: Joist, St. Louis. | have a comment in
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regard to the issue of the bleeding tine. | think the
gquestion here is are we neasuring sonething, or are we

m ssi ng sonet hing neasuring the bleeding tine that is in the
von Wl ebrand factor concentrate or Factor VIII
concentrates rich in von Wllebrand factor, or is it perhaps
that the bleeding tinme is influenced by sonmething in vivo
that has nothing to do with the factor concentrates? For

i nstance, we know that there is a certain association of
congenital collagen vascul ar defects in patients with von

W | ebrand di sease.

So, it doesn't surprise ne at all that there is
sone variation where you have good ristocetin cofactor
| evel s, which really neasure the concentrate activity in a
defined way, and the bleeding tine does not correlate with
that ristocetin cofactor level. That has, to ny know edge,
not been adequately expl ored.

The second comment was in regard to the
guestionnaire. | find it inconsistent that physicians or
treaters aimfor 50-80% Factor VIII and, at the sane tine,
aimfor 50-80%or ristocetin cofactor. You can't do that.
Wth a ratio of 2:1 to 4:1 that is just inherently
i npossible. [If they aimfor 100% Factor VIII they, in fact,
acknow edge that they tolerate 300-400% von WI I ebrand
factor activity, which would worry ne in mddle age to
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elderly patients. That is an issue that | think needs to be
| ooked at.

DR. COHEN: \When people returned the questionnaire
there was a portion of returns that said we aimfor the
ratio of 2:1, but then nost people did not say that and they
just, you know, checked that they were doing both, which was
not well explained, why they were doing that.

VWhat | got out of a lot of the survey was that
they were really nonitoring this enpirically; that they
woul d i ke this but then they weren't really testing and
were enpirically managi ng these patients after the second
dose or so.

DR. KESSLER: Kessler, from Washington. | have
two questions. First of all, Dr. Federici nmentioned that in
Italy they are using the Duke nethod for bleeding tine.

DR. FEDERICI: Maybe | didn't explain. This was
the slide from Sweden. Mybe |I didn't explain it very well.
The slide where you saw the Factor VIII C level nore than
500 units is froma paper by Eric Bertorp, from Sweden

publ i shed in Vox Sanguina. W don't do the Duke, we do the

Tech Si npl at e.

DR. KESSLER: Well, let ne follow up again then
because sone peopl e believe that the Duke nmethod may
actually be nore sensitive for nonitoring mucosal bl eeds
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rather than the nodified IV which we use mainly in our
country. Have you seen this in your own clinical practice,
and do you feel that one bleeding tine over another m ght be
able to reflect better intraplatelet content of von

W1 ebrand factor?

DR. FEDERIClI: It is still an open question, but
we don't performthe Duke bleeding tine so, as far as |
remenber, in my center in the last twenty years | have
performed the Duke only a fewtinmes. So, we don't rely on
that. We still make di agnoses of vWD by using the Sinplate
commercially avail abl e bl eeding tine.

DR. KESSLER: The other question that | wanted to
ask fromthe European perspective, and perhaps Dr. Lusher
asked this in her questionnaire and Dr. Federici has sone
experience as well, is on the use of fibrin glue. 1In the
surgeries in von Wllebrand patients it seens that the use
of fibrin glue mght really overcone a |ot of the
deficiencies and the unpredictability of maintaining
henostasis in patients, and I was wondering if you would
comment on that, and Dr. Lusher as well.

DR. FEDERICI: W do use fibrin glue for dental
extraction mainly. The use of fibrin glue in nore general
surgery is not so wdespread in our surgery area. So, the
experience | have is that when we have -- actually, we are
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collecting data by conparing in a popul ation of von
W | ebrand di sease patients, sort of double blind, those
with severe type von WI | ebrand di sease, those who go
t hrough with prophyl axis and those who don't do prophyl axis
but just do fibrin glue. So, that nmeans that when you have
| ocal bleeding the fibrin glue can be hel pful.

DR. SCHWARZ: | am Peter Schwarz, from Vi enna
Dr. Barrowcliffe gave us an excellent idea on the European
availability of von WI Il ebrand factor concentrates. | would
just like to add that there seens to be inconsistencies
within the specific products regarding the |abeling between
the different countries. |If you |look carefully into the
package inserts of those products, you will see that they
differ fromcountry to country where the products are used.
However, in nost of the countries those products are
i ndi cated for replacenent therapy of Factor VIII in patients
with von WI Il ebrand di sease who have decreased Factor VIII
| evel s.

What is interesting regarding the situation in the
UK is that there was a product available for the |ast
several years which had a label, as far as | renenber, for
repl acenent of Factor VIII in other Factor VIII deficiencies
t han henophili a.

This is ny remark on the European situation.
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However, if | may add, | think the products nade by the LFB
the two different types, |low Factor VIII containing von

W | ebrand factor concentrate and the m xture, they seemto
have a very precisely and prospectively addressed package
insert, really outlined specifically for this disease that
we are tal king about.

Concerning the assays, | amsurprised not to have
heard anyt hi ng about the use of platelet function analyzers
and if anybody wants to comment on that, | would be happy.

DR. MONTGOMERY: Montgonery, M| waukee. | may not
be the best one to make this statenent. JimWite nakes a
much nore inpassioned point but, fromhis perspective and
many people's perspective, the bleeding tinme was never neant
to be a test of individual patients; it was neant to be a
popul ati on survey type of testing.

| think that in our own practice we probably do
still do it at diagnosis, and we don't know why. | nean, we
sit around and say, you know, if it agrees with what we
think then it is right, and if it doesn't then it is wong,
not that we are wong. So, we actually never use the
bleeding tinme in follow ng patients in a therapeutic
situation, with the one exception that if there appears to
be continued henostasis we will do that perhaps prior to
considering giving platelets as an additional therapy.
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Then one other point on the problemwth
insurance, while | don't want to beg the issue because it
certainly is a problemthat has to be dealt with, but | have

found a trick around this, that if you diagnose von

W | ebrand di sease and Factor VIII deficiency it is at |east
a way of using a Factor VIII concentrate to treat the Factor
VII1 deficiency that is present in von WIllebrand patients

and soneti nes i nsurance conpani es can be convinced that,
therefore, it is an appropriate indication.

DR. RICK: Before you | eave the m crophone, let ne
ask a question of you as well as the other speakers. Do you
think that if we treated to the point of normalizing a
bl eeding tinme that we would be significantly over-treating
or treating just right?

DR FEDERICI: It is not ny data but, actually,
when | reviewed sone of the inportant papers in the
literature -- in that slide | wanted to present on purpose,
you know, Eric Bertorp is very clever. So, he was
i ncreasing the concentration of Factor VIII C von WII ebrand
factor concentrate in order to get a correction of the
bl eeding tinme. |If you go to the paper, this was a woman who
had ovarian section and was terribly bleeding. So he was
very concerned about correction of the bleeding time in v\WD.
So he tried to give enough very high levels of von
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Wl lebrand factor in order to keep within the Duke bl eedi ng
time. So, we don't know because every patient can be
different. So, it is difficult to nmake a crossover in a
pati ent when you have an energency.

That is as a general consideration, and back to
the coments by Peter Schwarz, you know, what is the content
of Factor VIII or should we use von Wl ebrand factor devoid
of Factor VIII, we actually don't know. That is why we want
to have this kind of European study to nmake a crossover in
the sanme patients to see how far we can go with one product
and how far we can have results with the other.

But the point is that when you go to the
hermophilia treaters, you know, they don't report failure by
the normal Factor VIII/von WII|ebrand factor concentrate.

So, one question they raised is why do you want to have

anot her product if these kind of products are working? So
this is a sort of general discussion but we have to produce
data about that. | think discussion is useful if we cone up
with sonme conclusions at the end and we can start together
to figure out how we can conme to the real solution

DR. MAZURI ER  C audi ne Mazurier, France. | think
we coul d take the opportunity to ask a patient her opinion
about monitoring with bleeding tine. So, | would ask Ms.
McDonal d i f she woul d appreciate having the tenpl ate
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bl eedi ng tine.

M5. MCDONALD: Would | appreciate bl eeding tine?
No, | don't appreciate bleeding tinmes at all. | had
mul tiple bleeding tinmes when | was testing, and | do
appreci ate the fact that you do need the data but ny
prol onged tinme, when we sit there for 30 mnutes, is very,
very boring and you are in enough pain after surgery and you
don't want the added stress of that. | don't |ike bleeding
tinmes.

DR. MONTGOVERY: This is a secondary conment
because | have no direct experience with the platelet
function analyzers, but | do think that fromthe neeting
that was held in Florence what appeared to be evident is
that these are exquisitely sensitive to platelet von
Wl ebrand factor. Wereas, nost of us probably expected
that this would be a real answer to the therapeutic probl ens
with von WI Il ebrand di sease, it is not because when patients
are treated with very adequate |evels of von WI I ebrand
factor the closure tinme is still prolonged, and it really
appears that it is very exquisitely sensitive platelet von
Wl ebrand factor, particularly in patients with acquired
i nhibitors where their plasm von WIlIlebrand factor is very
| ow but their platelet von Wl lebrand factor would actual ly
be normal. Sone of them have very normal closure tines.
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DR WHI TE: Well, | guess | amstill not quite
sure whether bleeding tinme is overkill or not, Margaret, to
go back to your question. | think for nost von WIlIlebrand's

patients and for nost procedures that are done or nost
bl eedi ng situations bleeding tine definitely is overkill.

In our own center | think we try, in addition to a
di agnostic bl eeding tinme when we di agnose von Wl |l ebrand's
di sease, we probably do another bleeding tine or two if we
are looking at a product to try and see if a patient wll
respond to that product. Wen we initially give that
product we will often do a pre- and post-bleeding tinme to
ensure that there is correction with that product. For nost
surgi cal cases we probably don't do bleeding tines either
before or after treatnent for surgery.

But | do think that there are only three tests
anong all the tests that we can do that can be done in nost
centers within an hour's period of tinme. That is, the
Factor VIIIl, the ristocetin cofactor and the bl eeding tine.
| think where one may say that one doesn't have to do a
bl eeding tinme altogether, the problemw th nmaking a
statenent like that is that that gets interpreted very
broadly as saying that a bleeding tinme is unnecessary and |
woul d be very hesitant to be in that situation. | do check
bl eeding tinmes sonetinmes in patients who are postoperative,
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who are bl eeding, in whom| am not sure whether | amgetting
correction of both the Factor VIII and the ristocetin
cofactor activity.

So, ny bottomline would be I don't think we have
the information to really answer your question right now |
think we do in nost cases but not in all cases. And | would
make an argunent that we need to keep the bleeding tine as a
viable test in certain situations in certain patients.

DR. RICK: Could I ask you one question about your
testing a patient's response to a product? |If you do a pre-
treatnment bleeding tine and then a post-treatnent tine do
you insist that they be normal post-treatnent, or is there
sonme neasure of "significant" decrease that is satisfactory?

DR WHITE: | don't nmean to make |ight of the
guestion but | can't insist that a bleeding tinme be nornmal.
It is what it is. But, sure, | like to see it normalize but
it doesn't always do that. Wth sonme products it clearly
does. It depends, | think, in part upon how | ong the
bleeding tinme is to begin with. Cearly, with type 1 we see
conplete time correction in the vast majority of cases.
Many of them don't even have bl eeding tinme prolongation on
the pre-bleeding tine. Wth type 3 it is nmuch nore
vari abl e.

DR. RICK: What kind of dose are you using when
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you see the conplete correction?

DR WHITE: You nean in a type 3 or a type 2?

DR. RICK: Yes, either, or nore severe type 1

DR. WHI TE: Usually what we are doing in that
situation is a test dose for sone procedure, maybe a m nor
procedure, we are giving sonething that we woul d not
normal Iy check a bleeding tine for but we are checking
bl eeding tinmes for the future when they need nore serious
surgery. So, we are typically giving just a standard dose.
| nmean, we are giving a dose to raise the Factor VIII to
100%

DR. RICK: The reason | asked the question is
because al though there is certainly variability anong the
concentrates as well as anong the patients, it seens that
there is sonme dose response here, and I am wonderi ng whet her
we are significantly over-treating because we know that the
ratio of antigen is usually nmuch higher relative to Factor
VIIl activity in the concentrate.

DR. WHITE: Well, | think that is a good point.
don't have any personal information on that because we
usually treat with a standard dose. Dr. Montgonery and
were sitting next to each other when Dr. Federici presented
his work and we were interested that his | evels of Factor
VIIl were often in the 200 and 300 range. | wondered if
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that was on purpose to get better bleeding tinme or
ristocetin cofactor correction, of if that was sinply
related to bottle potency, or what. But | don't have any
personal information on dose-response curves to any of those
three paraneters, other than Factor VIII

DR. VEINSTEIN. | would like to bring up an
i nportant point here that | think we have to set straight
for the record and for the purposes of this neeting. What
do people consider to be an overdose? What |evel woul d that
be, and what are the consequences, health consequences of a
so-call ed overdose? Is it nore than financial? | would
i ke the physicians in the audi ence perhaps to respond to
t hat .

DR. MENACHE: | would |ike to make a comment. In
the study that we have done on type 3 vWD patients, using a
concentrate that does not contain Factor VIII, in our
phar macoki neti ¢ studies we have found a correl ati on between
the levels of ristocetin cofactor activity and correction of
the bleeding time in patients with type 3. W only had ten
patients, but the ristocetin cofactor -- and I will show a
slide this afternoon -- had to be over 100% to get a
correction of the bleeding time. Again, all patients do not
correct. W had one outlier, as everybody el se has.

DR. RICK: Thank you.
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DR FEDERICI: | want to answer. | don't have a
definite answer, of course, but this is just what | think
about the overdoses. It is really inportant to overcone the
defects of vWD, but how nuch we can correct the von
W | ebrand factor antigen and, consequently the Factor VIII
IS not known.

But since | ama physician and | follow different
patients, other than vWD -- | amused to seeing patients
with cirrhosis for instance, and nost of the people in the
audi ence know that cirrhosis is associated with high Factor
VII'l Cvon WIIlebrand factor conplex. So, those patients
usual |y go through surgery and they can sonetines bl eed
because they have a | ow platel et count but they have high
von Wl lebrand factor levels and high Factor VIII C.|If you
go to neasure Factor VIII Cin those patients you have, |
suppose, nore or |ess the sane dosage that we have.

O course, we have to be concerned about how nuch
von Wl lebrand factor and Factor VIII C we have in the
post surgi cal patients because, you know, have Factor VII|I
and von Wl lebrand factor are also inportant as factors that
are involved in cardiovascul ar disease. So, you don't want
to have a patient after surgery with so much von Wl I ebrand
factor around. So, that is why we have to think about it.

Those case reports | presented were done, |

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

91

remenber, by using a concentrate containing both von

W | ebrand factor and Factor VIII by using between 50 and 80
Ukg. | think there is no definite recipe for von

Wl ebrand' s di sease. W have to think about it because
each patient can be a little different fromanother. So, we
have to make recommendati ons but we have to be a little

fl exi bl e and change this recommendation, first, according to
the type of patients and, nost inportant, to the type of

bl eedi ng epi sodes. So, this is sonething that we have to

t hi nk about during these discussions.

DR. BARRONCLI FFE: Could | just make a comment
about the concentrates used in the U S. for treatnment of von
Wl lebrand' s di sease? As Dr. Cohen nentioned, | think the
Al pha product, and these were descri bed as sol vent - det er gent
internmediate-purity. | think that is not really quite
correct because they are, in fact, in relation to von
Wl ebrand factor relatively high purity but, perhaps nore
i nportant, the method of manufacture is the chromatography
process which is optim zed for Factor VIII, which neans in
practice that the von WIllebrand factor content per unit of
8C woul d be different in those products and usually | ower
than in the internediate-purity products. This has,
obvi ously, consequences if, in fact, as we have already
heard the dosage for these products may be based on their 8C
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content. So, in other words, you would be giving very
different anounts of von WIlebrand factor in those products
conpared to the internediate-purity product, Haemate P for

i nstance.

DR. ARONSON. To talk to Margaret's question, as a
non-treater | have heard of al nbst as many cases of
t hronbosis of von WI Il ebrand' s di sease whil e under treatnent
as have been reported in the literature of failures
resulting in henostasis, over the last thirty years.
think we are over-treating substantially.

DR. KESSLER: | wanted to address Dr. Winstein's
guestion about the toxicity of Factor VIII. | think that
all of us as physician treaters differentiate between short -
termtoxicity and long-termtoxicity. | think that as far
as short-termtoxicity is concerned, if we have to raise the
Factor VIII1 level of any individual with Factor VIII
deficiency of von WIIlebrand disease, | don't think any of
us are really concerned about the short-termtoxicity of a
200% or 300% Factor VIII over a short period of tine.

Now, perhaps there may be sone long-termtoxicity,
and | think sone of the epidem ologic data that Ernest Briet
has reported indicating that maybe there is a correlation
bet ween cardi ovascul ar deaths and Factor VIII |evels m ght
gi ve us sone pause on long-termtoxicity if we felt that we
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had to constantly maintain an el evated Factor VIII in a von
W1 ebrand patient.

But | think short-term we don't really
replacenent therapy to be toxic, at least | don't and if
others do here | would be interested in hearing their
conment s.

DR RICK: W are getting close to our tinme --
pl ease, Dr. Federici, and then | would like to ask also if
Dr. Lusher has anything that she would |Iike to add.

DR. FEDERICI: Just a very quick answer to this
problem You know, in one of my case reports | presented
the case of the old lady, old, relatively old, 75 -- 75, so
she was not so old. This lady has a | ot of problens,
hypot hyroi di sm hypertensi on and vWD type 2A. She has, as |
menti oned, prolonged bleeding tinme, nore than thirty
m nutes; no ristocetin cofactor activity, von WII ebrand
factor antigen in their famly, between 30-40% of antigen,
but Factor VIII C alnost normal. So this was a real inpact.
She had a heart attack. She had to have coronary-artery
bypass surgery. | discussed it with the surgeon because we
were facing two problens, a problemof achieving henostasis
and not to have too much Factor VIII and von WI I ebrand
factor around. But this was sort of a challenge. So I want
to publish this data just because | want to naybe have sone
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comments fromthe reviewers for the future.

So, we have to deal with the fact that v\WD
patients cone late in their life because | believe, you
know, the von WIllebrand factor is inportant for prevention
so the lack of von WIlIlebrand factor can prevent having too
many thronbotic episodes but it is not the only factor for
arterial sclerosis.

So, the point is we managed this. W use Humate-P
in that case, and we know that we have to cover the bl eeding
time factor without having too nmuch Factor VIII C after the
operation, and we managed. | convinced the surgeon. | was
in there, and the real issue was we didn't do extracorporea
circulation. The surgeon was so good that he was doi ng
bypass in the open heart. So this is one nmjor point.

The second point was that we were in the operating
room You can inmagine, to convince to be there during the
operation to nake the bleeding tine nore than 30 m nutes,
and then give the Humate-P and then during the operation
make the bleeding tinme afterwards. So, | decided we wll
treat the patient. | wll stay in the operating roomwth
you and I will give nore Humate-P if we see that the patient
is going to bleed. So, |I knowthis is sort of a very
general and non-scientific way of treating but this was the
case.
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DR. RICK: Thank you. | think many of us have
been in those situations. Dr. Lusher, would you care to add
to this discussion, especially to the bleeding tinme question
and correction?

DR, LUSHER Well, | can't add nuch nore than has
al ready been said. | think | agree with Dr. Kessler's
comments. Certainly for the short-termto raise the Factor
VIIl level to 200% or above is not a mmjor concern, whereas
it my be on a |l ong-term basis.

As a pediatric hematol ogi st, fortunately, | am not
faced with the erythematous plagues and so forth which sonme
of nmy adult coll eagues are, and having used Humate-P for
many, many years for von WIllebrand' s patients, | have never
seen any thronbotic conplication but that is probably, at
| east in part, because of the age of the population | deal
with.

In that regard though, if patients are regarded as
being at risk because of those factors, it would seemthat
the French product would be ideal in that it is a high
purity von WI Il ebrand concentrate, the one that we will hear
nore about | ater today.

In terns of bleeding tines, | no |longer use them
for nonitoring any patient postoperatively or for a bl eeding
problem nyself, and | renenber a few years ago when we had
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a von Wllebrand three-day session at the Mayo clinic, a
synposi um wor kshop, many peopl e there pointed out the
anxiety that you can create in patients after giving thema
concentrate by doing a bleeding tine preoperatively and it
is not corrected. It can create major enotional problens in
the patient and really doesn't add that much for the
transi ent shortening that one mght see. So, we no |onger
do them unl ess, as has been pointed out by others, there is
sonet hi ng unusual, or you suspect that you are giving enough
and, yet, the patient is still bleeding.

DR. RICK: Thank you. | would like to thank al
of the speakers and the participants fromthe audi ence. W
need to take a ten-mnute break and return to the auditorium
then. Thank you.

(Brief recess)

Assays for von WI I ebrand Fact or
Pot ency Assays for von WI Il ebrand Factor Concentrates

DR. MONTGOMERY: | am Bob Montgomery. | amfrom
the Bl ood Center of Southeastern Wsconsin and Director of
the Bl ood Research Institute there. | have had a | ong-
standing interest in von Wllebrand and it is nice to see
the issue of not having approved products to treat this
di sease finally being addressed.

(Sl de)
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| would Iike to deal with potency issues. | am
not going to answer questions; | amgoing to bring up
probl ens, and that nmaybe is a recurring thene in dealing
with this but I want to show sone data, sone of which has
been seen in the past but that deal with sone of the
probl enms with potency.

(Slide)

There are certainly a nunber of Factor VIII
concentrates that contain high I evels of Factor VIII but
none of these concentrates are obviously |abeled for the
| evel of VWF in these concentrates. These concentrates have
certainly been used successfully in the clinical nanagenent
of bl eeding problens of patients with von WI I ebrand
di sease. Thus, if asked the question are there successful
products right nowto treat the condition, yes. Do we
al ways know what we are doi ng, no.

As reconbi nant Factor VIII products becone either
the dom nant or perhaps even excl usive accepted therapy for
treating henophilia A, the plasnma-derived conbination
products that contain both proteins may have their primry
use or even exclusive use as an off-|abel treatnent of von
W1 ebrand di sease and, thus, | think drive sone of the
desire to do sonmething about this prior to the tine, | am
sure the FDA wouldn't be real confortable with the
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predom nant use of a product being an off-I|abel use.

Purified plasma-derived von WI | ebrand factor
concentrates and reconbi nant von Wl | ebrand factors are al so
bei ng devel oped as specific therapy for von WI I ebrand
di sease. | think that the issues are how can consi stency of
manuf act ured products be assured, and how shoul d dosi ng of
patients be determ ned, and what is the scientific basis for
dosi ng, and how should clinical efficacy be determ ned?
don't have anything to offer on the latter ones but are
certainly ones that we will be discussing through the day.

(Slide)

VWat really is the problenf? Unlike Factor VIII,
von Wl lebrand factor is a nultimeric protein. So, not only
can you have problens with the anpbunt of protein, the
activity of that protein but, on top of that, it is
confounded by the structure of that protein. | think
because of that, it is a unique problem

There is no accepted in vitro nethod that assays
the in vivo activity of von WIllebrand factor. Antigen
assays do not reflect activity but are probably nost easily
st andar di zed.

Ri stocetin cofactor assays can be inconsistent if
assaying purified proteins. | think that with standard
assays for ristocetin cofactor there can be good agreenent.
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The problemis that how people do ristocetin cofactors are
quite varied. Whether one uses even platelet counting after
the addition of ristocetin, the visual interpretation of the
snowstorm that occurs with agglutination, the |aboratory
measurenent of the slope of aggregation or agglutination,
nmore properly, or the absolute anmount of agglutination, al
are different paranmeters that are used.

Mul tinmeric determnation reflects the quality but
the significance, actually, at the highest |level is
debatable. | think everybody would like to give the nost
normal appearing VWF nmultinmer protein but, in fact, whether
there is a difference between the material that is at the
very highest point of the nultineric analysis or maybe down
a couple of nmultinmers fromthat is not fully clear.

Col | agen bi ndi ng may not al ways reflect the
biologic activity but it is relatively consistent. By that,
| nmean that there are variants of von WI | ebrand protein
that vary in their binding to collagen, yet, the activity
once bound to collagen may, in fact, be nornal.

Pl atel et function analyzers or simlar devices do
not reflect the biologic inprovenent follow ng therapy and
may, actually, be a better neasurenent of platelet von
Wl ebrand factor content.

| think the bottomline is that concentrates need
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to be labeled in the units used to dose the patient and that
the patients will be foll owed.

(Slide)

St andard assays for anal yses of von WI I ebrand
factor include antigen and there certainly are differences
wi th ELI SA and quantitative immunoel ectrophoresis or Laurel
technique. Certainly, there are differences in the way
ristocetin cofactor assays are being done, but in general
the rel ati onship between antigen and ristocetin cofactor
should be 1:1. | think that there are problens that | wll
mention in a subsequent slide about that.

Looking at VWF are multiners and then one that we
don't have any direct experience with ourselves, except in
| ooki ng at vWF variances, is collagen binding. For exanple,
2B von Wl ebrand factor may, in fact bind to collagen but
once it is bound it has no increased activity in contrast to
what it is in fluid phase.

(Slide)

Just to point out different ways, this points out
what was described earlier, that is, the inportance of
differences in how nultineric determ nations are done, and
whet her one anplifies the differences when you call this a
| ow resolution gel when, in this case, it is a high
resolution for what you are trying to study, which is the
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presence of high nol ecular weight nultinmers. But,
certainly, to use an assay that is reflective of the
reproduci bility of the manufacture may be inportant.

(Slide)

This only deals with the relationship. W have
actually found correlation coefficients of antigen and
ristocetin cofactor in excess of 0.96. Even that
correlation holds true in patients wwth von WI I ebrand
factors |l ess than 50. This happens to be 690 patients, in
the yell ow box, that actually are studied and you can see
how tightly these cluster around a ratio of 1 or ristocetin
to antigen. So, for nost practical purposes these two
things are correlated at | east with normal von WI I ebrand
factor.

(Slide)

Just to point out, not going to a lot of detail,
but the assay that we will be doing and that | will be
di scussing is using a ristocetin cofactor assay where the
sl ope of the agglutination curve is in fact what is used to
determ ne the anount. W are using formalin-fixed platelets
that are made i n-house, which have a much stronger
aggl utination response than the comercial fixed platelets
that are available, but certainly standardization is a
problem In dealing with the assay for vWF concentrates, we
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woul d assune that dosing would be used by units of Factor
VIIIl currently but, certainly, this is not an ideal
situation but as far as | ooking at concentrates we, in fact,
did our initial concentration based upon Factor VIII units.
Then we assayed these concentrates in buffer, in 0.5%o0r 1%
BSA, and then in severe von WI | ebrand plasma by making the
sanpl e equal to 100% based upon the | abel ed Factor VIII
units. Then we assayed in units of ristocetin cofactor and
von Wl lebrand antigen, did nultineric determ nation and
then as a side of this, |ooking at the question of
commerci al standards that are used for VW.

(Slide)

Now, why we got into this -- and this is nerely a
representation slide; it is not nmeant to be precise data but
it is why we got into this, having to deal with what |
consider -- actually, in the last issue of Blood Dom ni que
Meyer's group is again trying to address the question of
GP1B on endothelial cells. But we got into this because
early on we al so were studying the interaction of von
W1l ebrand factor with endothelial cells.

What you can see here is that in the presence of
ristocetin that von WIllebrand factor binds to endotheli al
cells. In fact, if you use AP1l, which is a nonocl onal
anti body to GP1B, you inhibit that binding. |If you use a
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nmonocl onal anti body to von Wl Il ebrand factor ABWB, not shown
here, you see the sane thing. So it appears that if you
inhibit the vWF binding to GP1B, either by antibodies to 1B
or to vVWF, you block this binding so everything seens fine.
That was until we did additional experinments and

we used AP2, which is an antibody to 2B3A, not on

endothelial cells. It blocked it. And if we used
irrelevant 1gG adding it to the material, it also bl ocked
it. If we |looked at |ynphocytes we found von WI I ebrand

factor binding to those |ynphocytes. As it turns out, if
you add al bumn or if you add other proteins you will bl ock
this binding, and that is because -- in papers that were in
the JBC and el sewhere -- ristocetin precipitates proteins,
particularly when they are purified.

(Slide)

So, in order to look at this, if you take just
purified von WI Il ebrand factor and then just add ristocetin,
you find here about 40% of the von WIllebrand factor in fact
precipitates. As you add al bum n you actually markedly
decrease this and, in fact, at even higher concentrations
you can alnost totally block it. Wwy? Because other plasma
proteins are conpetitors for the presence of ristocetin on
them particularly fibrinogen and ot hers.

How does this affect an assay? |If you have
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purified von Wl |l ebrand factor and add it to platelets and
add ristocetin and you have a precipitation occurring and
you | ook at binding, then you see an increase apparently.
But if you do the sane experinent and | ook at aggl utination,
the precipitation renoves von Wl lebrand factor fromit and,
therefore, the assay will be | ower.

(Slide)

So, we | ooked at a number of concentrates,
identified here just by letters, and they in general are
ranked, with the exception of this one, according to the way
their nmultinmers would appear in general. So, the one at the
top woul d have the nore normal |ooking nultiners.

Then we assayed these and they were diluted to be
100% Factor VII1. They then had the ristocetin cofactor and
antigen. As you can see, there is nore von WI | ebrand
factor than the anount of Factor VIII in nost of them not
inall. But if you |look at the specific activity, and this
colum will always be the ratio of ristocetin cofactor/unit
antigen, but you can see that they vary greatly. In
general, these wll be lower than the other assays that |
show you. Why? Because this is purified von WII ebrand
factor in buffer in which there is undoubtedly precipitation
that is preventing the von WI |l ebrand factor from
aggl utinating those platelets.
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(Slide)

If you do this in albumn then you see simlar
things. On this one we have added anot her concentrate that
has very little Factor VIIl in it, and you can see that the
| evel s of von WIllebrand factor, both antigen and activity,

i ncreased. The specific activity, you can see, varies.

(Slide)

| want to spend nost of ny tinme on the final slide
whi ch has to do with when we reproduced the clinical
situation. Wen winfuse patients wwth von WI I ebrand
factor we are putting it essentially into 100% pl asma. So
it seens |ike we ought to adopt a simlar way of approach
that we do for henophilia assays, which is to reconstitute
concentrates in the deficient plasnmas prior to assay.

VWhat is pointed out here is, as you can see, that
there may be a 3-fold or greater amount of ristocetin or
antigen conpared to the Factor VIII. So, if we use Factor
VIIl units we are going to be over-treating patients by a
factor of 3. But also, the specific activity of
concentrates varies greatly. You can see that if we take
this concentrate, which is no |l onger even on the market, the
ratio of the ristocetin cofactor to anount of antigen is
about 1/4 to 1/5 the |l evel seen in perhaps the highest
concentrate.
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(Slide)

If we ook at multinmers you can see that they vary
greatly. This gel, you can see, has a setup so that it
enphasi zes differences at the high end, and you can see that
there is a marked difference in concentrates as far as their
mul timeric appearance.

| have been asked to chair a subconmttee to dea
with the | aboratory diagnosis of von WI Il ebrand di sease for
the I STH, but there is a problemthat is not just in
concentrates because we have had a nunmber of centers that
have sent their sanples to our referral |aboratory and | got
this call one day that said, "I think you' d be interested
froma nol ecul ar standpoint in studying what's a npbst conmon
variant that our |aboratory sees, in which the ristocetin
cofactor activity is higher than the antigen.” And | said,
"really? Let ne see one of those." So they sent us a
sanpl e and we assayed it, and | think it was 81% ristocetin
and 85% antigen, right on.

So | said, now send nme your standard. And they
sent us their standard, and their standard assayed out with
a lowristocetin cofactor activity conpared to the anount of
antigen. So, as soon as you reference against that your
normal individual will, in fact, have higher ristocetin
cofactor activity than the amount of antigen. This was
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caused by proteolysis of von Wl lebrand factor that, at

| east wwth the Laurell Rocket, will increase the anmount of
antigen at the sane tine that it decreases the ristocetin
cof act or.

(Slide)

This is nore recent, just trying to |look at a
nunber of commercial standards. Wen we do studies we do
reference against the Wrld Health Organi zation reference
point. You can see that we in general do not agree with the
absolute level, and I would say that when we survey randomy
100 patients we find that if we use the Wrld Health
Organi zation standard our nean level is actually between 115
and 120. So at least in the population that we deal wth,
we find that the WHO standard is a little bit low But that
is not necessarily the critical issue because the critical
issue is that we have a standard reference point and,
certainly, the WHO standard offers us that.

But you can see that a nunber of the standards
have abnormal nultinmers. |In this particular one the
specific activities actually ook relatively good, but you
can see that if you use the WHO standard for ristocetin
cofactor, there are standards that claimto be referenced
against it that are in excess of 2-fold greater than it and
obvi ously can cause a problem So, nmuch of the problem
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bet ween | aboratories may not just be the assays, it nay al so
be the reference standards.

(Slide)

This is a very prelimnary single experinment but |
think it also points out sonme interesting things. Disregard
the data on this, | amonly wanting to call your attention
to the fact that this is a shear chanber that Larry
Mcintire' s group has devel oped and that we are utilizing to
| ook at shear-induced binding of platelets to collagen in
t he presence of von WI | ebrand factor.

(Slide)

Just to point out that this follows much of the
things that are known about this. W are |ooking here at
pl atel ets bound per square millinmeter. |If you |look at a
control with whole blood, you get this anount of binding.
| f you bl ock through antibodies to GP1B, you bl ock
anti bodies to von WIlebrand factor, you bl ock that.

Actual ly, antibodies to 2B3A show a participation in the
finalization of really the fixation of platelets to the
surface. This is AP2. It blocks that. Then if we |ower
shear rates and use internedi ate shear we actually get a
reducti on.

(Slide)

| will point out at the beginning that this is a
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single experinent so there is a real problemwth this data
poi nt, but what | want to point out is that this is taking
whol e blood froma patient with type 3 von WI | ebrand

di sease and then adding a commercial concentrate to it. So,
you can see that when you add the commercial concentrate you
have a marked inprovenent in the platelet binding, in fact
in excess of the control, and you see a fall-off and
somewher e between 40% and 10% there is a marked di m nution
Qobvi ously, here platelet von WIllebrand factor content is
zero.

So, | think there are ways of being able to study
an in vitro correlate, and I would point out the inportance
of maybe | ooking at sonme of these along with the study of
new clinical concentrates.

(Slide)

Certainly a consensus nmust be reached of both
physi ci ans and i ndustry on what the right assay is that nust
be standardi zabl e and reproduci ble; nust reflect consistency
of production; and nust determ ne what the reference
standard shoul d be. The assay nmust reflect dosing so that
one has sone idea fromthe vial what you are going to be
using in the patient. The in vivo recovery nust be done in
the sanme units as | abel ed potency.

Recomendati ons, from ny perspective, would be
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that ristocetin cofactor needs to be done in a standardized
manner because it is wdely used, the results are relatively
quick and it is probably the nost accepted assay for vW
activity.

There woul d have to be the ability to pre-dilute
the reconstituted concentrate in either type 3 von
W | ebrand pl asma or perhaps i nmunodepl eted normal plasma
and then to use specific activity as the neasure of
producti on consistency so that the amobunt of ristocetin
cofactor or collagen binding to antigen would, in fact, |
think carry with it the assessnent of at |east adequate
mul ti mers because | think that nultineric quantification is
nore probl emati c.

There may be a problem and this has to do with
the fact that as reconbinant von WIllebrand factor -- or if
you | ook even further down the road, nutant nol ecul es of von
Wl ebrand factor that have preferred activity, whatever
that preferred activity is, may, in fact, not have a 1:1
rel ati onship between activity and antigen, yet, could still
be used to reflect the manufacturer consistency.

W really need to point out what the clinicians in
t he audi ence know about the problens w th B-domainl ess
Factor VIII, and it is causing people to reexam ne do you
dose peopl e based upon the nunber of Factor VIII units, or a
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particular clotting assay that is done in vivo to assess the
i nfusi on of that product?

| think we just have to keep an open m nd the fact
that there nay be materials that are perfectly valid for
treating patients that may have a rel ationshi p between
antigen and activity other than 1:1, that may hel p us even
address sone of the issues of dosing as we get into this
period of tine.

So, | think with that, I will finish up and I wl|
nove on to the other speakers. |If we have tine at the end,
al though no tine was specifically allocated, we can take
guestions together at the end.

VWhat | would now like to do is to introduce the
second speaker of this session, Dr. Anthony Hubbard who is a
principal scientist in the D vision of Hematol ogy at the
National Institutes for Biologic Standards and Control, in
the U K Dr. Hubbard?

Assay for von WIllebrand Factor in Factor VIII Concentrates

DR. HUBBARD: Good norning, |adies and gentl enen.

(Slide)

| would like to present sone data on a prelimnary
study carried out at NIBSC on the assay of von WI I ebrand
factor and various Factor VIII concentrates.

(Slide)
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As regards NIBSC, the two npbst inportant points,
obvi ously, are the control and standardi zati on of vW and
Factor VIII1 concentrates, and by control | really nean we
need to agree on what paraneter we use to | abel the products
whi ch can be used by all manufacturers so that we can
conpare the dosage of different products. For this to be
meani ngful , obviously the paraneter has to relate to
clinical effectiveness. Hand in hand with control cones the
standardi zati on of neasurenent of vVWF. W need to ask
ourselves if we can use an existing plasma VW or whet her we
need a specific concentrate standard.

We al so need to look at the inter-laboratory
variability of vWF assays and Factor VIII concentrates.
There is no point in agreeing which paranmeter to neasure if
there is excessive variability between | aboratories. 1In
fact, as nentioned earlier, it was shown, in a publication
in 1993 by Fricke et al., that there can be an excess of a
2-fold variability in von WIlIlebrand factor estimtes when
| aborat ori es neasure the sane sanpl es.

(Slide)

The prelimnary study we carried out really had
two objectives, firstly, to asses the validity of assaying
Factor VIII concentrates versus a plasma standard and we
chose to use a straightforward anti gen neasurenent and
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col | agen bindi ng neasurenent. W also wanted to conpare the
content of antigen and collagen binding in different
product s.

(Slide)

The neasurenent of antigen with conventional ELISA
using comrerci al anti bodies, the catching anti body and the
detector anti body were both polyclonal rabbit antihuman vWF
anti bodi es. Detection was using a horseradi sh peroxi dase
conj ugat e.

(Slide)

For col |l agen bi nding we used an assay based on the
ori ginal paper of Brown and Bosak, except that we used a
different source of collagen. The detecting antibody was
the sane detector used in the previous assay. Al test
sanple dilutions in both assays were carried out using a
buf fer containing 1% human al bum n.

(Slide)

For the assay design and potency estimtion we
wanted to obtain as nmuch information as possible fromthese
assays. So, we assayed at least three dilutions of test and
standard, and each dilution was tested at least in replicate
in each assay. This allows us to construct a dose-response
curve for both standard and test, which gives us val uabl e
information regardi ng assay validity.
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Pot ency was estimated versus a calibrated British
standard plasma, which was itself directly calibrated
agai nst the WHO i nternati onal standard. As you probably
realize, the WHO i nternational standard is only calibrated
for vVWF antigen and ristocetin cofactor. Therefore, the
potencies for the collagen binding assay were cal cul ated
usi ng the assigned potency for ristocetin cofactor.

Cal cul ation of the potencies was carried out using
parallel |ine analysis techniques which conpare the | og dose
response rel ationships. W used the |og-log transformation
since this gave us the best linearity for dose response.

(Slide)

This is an exanple fromone of the assays we
carried out. This was VW antigen assay on a batch of
concentrate AL Here we have the four dilutions of the
pl asma standard and four dilutions of the concentrate
materia. Each dilution was assayed using four replicates in
this case. W have a nean and a range of values plotted
here on a |l og-1og scale which gave us a nice |inear
response. The conputer programwe use at N BSC gives us a
measure of validity by the linearity and the parallelism of
t hese two dose-response rel ationships. The potency of
concentrate A is calculated using the horizontal distance
bet ween the two dose-response |ines.
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(Slide)

The test sanples we | ooked at were four Factor
VIIl concentrates. Two are internediate purity, prepared
usi ng conventional precipitation techniques and these have
been coded A and B. W also |ooked at two high purity
concentrates which were prepared using chromatographic
techni ques, coded C and D. Only concentrates A, B and C
have been used for von WIIlebrand' s di sease therapy.
Concentrate D has never been proposed, and probably never
wi |l be proposed for this therapy but it was included since
it was manufactured using simlar technology to concentrate
C.

We al so | ooked at a few plasma sanples, mainly for
control reasons, just to | ook at the behavior of the assays,
the international standard and two British standards. These
are actually pooled freeze-dried plasmas. W al so | ooked at
two commercially avail able Factor VIII-deficient plasnas.

(Slide)

These are the results fromthe control assays on
the plasmas, the vWF antigen and the col |l agen bindi ng
results in Um. Basically, there is very good agreenent
bet ween the two assay nethods with the pool ed freeze-dried
pl asmas, as you m ght expect given that the ratio is very
simlar to 1. Also, with one of the Factor VIII-deficient
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pl asmas whi ch was chem cally depleted, this also gave us a
ratio close to 1. An immunodepl eted Factor VIII-deficient
pl asma showed slightly reduced coll agen bi ndi ng, which m ght
i ndi cate slight denaturation during the manufacture.

(Slide)

If we note the results on the concentrates,
basically they express the antigen and col |l agen bi ndi ng per
unit of Factor VIII C and we also | ooked at the ratio of
col l agen binding to antigen.

(Slide)

This slide shows the antigen results for the four
concentrates. You can see the ratios here. This is the
mean val ue fromthe nunbers of batches that were tested, six
bat ches of concentrate A and three batches of concentrate B
C and D. W have a nean value and the extreme range of
values. So, within each product we had quite good agreenent
in the vVWF antigen, a wide range here. O course, al
ratios are greater than 1, but a wide range within the
products, greater than 2-fold between concentrates B and C,
with concentrate B obviously containing nuch | arger anounts.
Concentrate D, which has never been used for therapy -- you
can probably see why, it contains very little antigen.

(Slide)

Looking at the collagen binding, we have a simlar
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profile but not exactly the sanme. Again, we have the
| argest amount of collagen binding for concentrate B and the
smal | est anmobunt for concentrate C, if you |l ook at the three
materials used therapeutically, approaching a 3-fold
di fference between concentrates B and C and around 2-fold
for concentrates A and B so a wi de range there.

(Slide)

If we ook at the ratio of collagen binding to von
W | ebrand factor antigen, again we see a fairly w de range
wi th concentrate A giving the |owest ratio. These
differences probably reflect different degrees of
denaturation during the manufacture. So, concentrate B not
only contains the highest anmounts of VW antigen but it
appears to be the | east denatured as well.

(Slide)

We plotted all of the results fromthe coll agen
bi ndi ng assays and the antigen assays for the four
concentrates, and you can see there is a fairly good
correlation despite the ratio differences within the
pr oduct .

(Slide)

Looki ng at assay validity and precision, the
validity was exam ned by conparing the parallelismof the
| og dose response rel ationshi ps between the concentrates and
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the standard. Inter-assay variability was | ooked at by
calculating the coefficient of variation fromthe peak
assays, and intra-assay precision was investigated by

| ooking at the 95% confidence limts with each individual
assay.

(Slide)

This slide | ooks at the parallelismof the dose-
response rel ati onship between the test concentrates and the
pl asma standard. In this slide the slopes of the test
concentrates are being plotted as a percentage of the sl ope
of the plasma standard. So, 100% i ndi cates conpl ete
paral l el ism

First, | would Iike to point out that w thin each
product the results are very tight except, of course, for
t he anti gen neasurenents on concentrate A. In fact,
statistically there are significant differences between all
of these assays and the slope of the plasm standard, except
for the antigen assays here and the coll agen binding for C
and D. So, basically this dotted |line here represents 85%
agreenent in the slope. So, nost of these concentrates are
around this range or above, which indicates that we can
obtain, with sonme confidence, a good potency estimate for
all of these assays but what is interesting is that there is
an obvious trend for all of these assays to have sl opes
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slightly I ess steep than the plasma standard. This probably
m ght be an indication that we should be | ooking at possible
concentrate candi date standards or even sone nodification to
the assay, such as a predilution of the concentrates in von
W | ebrand factor deficient plasm

| don't want to be too pessim stic because we can
still obtain good potency estimates using this system and
if we ook at the nost non-parallel assay fromthis study,
whi ch was this one here for the antigen nmeasurenent on
concentrate B, it is quite obvious that there is a non-
parall elismbetween the two dose-response |ines of the

concentrate and the standard. However, the degree of

overlap is such that we can still, with sonme confidence,
obtain a relative potency for concentrate B. So, | am not
saying that all is lost using the present system of

concentrate versus plasma, but | think there is sonme room
for inprovenent.

(Slide)

Looking at inter-assay variability, we have only
carried out four repeat assays using each nethod, on this
slide. In this case we |ooked at the European Pharnmacopoei a
Factor VII1 concentrate standard and we conpared this to the
British standard plasna. The bottomline is that the
coefficient of variation was 6.3%for the antigen
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measurenent and 8.5% for the collagen binding, which is
quite respectable when we are only | ooking at such a snal
nunber of assays.

(Slide)

Preci sion of potency estimtes was | ooked at by
converting the 95% confidence limts fromthe individua
assays as a percentage of the nmean potency fromthe
i ndi vi dual assays. For the antigen neasurenents, basically
we are | ooking at a range of plus/mnus 10% of the nean, and
this is even tighter for the collagen binding neasurenents.
So, both assay nethods show fairly good intra-assay
preci si on.

(Slide)

To conclude, the different products varied w dely
inthe ratios of antigen to HC, collagen binding to and
col l agen binding to antigen. So, therefore, dosage on the
basis of HC or antigen would |lead to the infusion of
different anounts of functional activity and this woul d have
inplications in conparing the clinical effectiveness of
di fferent products.

(Slide)

Just to enphasize this point, we have recal cul ated
what would be the total content of vVWF in, say, a typical
500 U vial of the three products used therapeutically. You
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can see that dosage on the basis of HC or antigen would | ead
to greatly varying anounts of collagen binding or VW
function bei ng infused.

(Slide)

There is a trend for non-parallelismbetween the
Factor VIII concentrates and the plasma standard, with the
pl asma standard us equal | og dose response rel ationship.
Further studies are required to | ook at the effect of
prediluting the concentrates in vWF-deficient plasnma and to
investigate parallelismw th potential concentrate
st andards.

(Slide)

The col |l agen bi nding assay is easy to perform and
gives a precise estimate of vWF function. However, adoption
for | abeling purposes requires conclusive evidence of
clinical relevance and an investigation into inter-
| aboratory variability and net hodol ogy. W need to know if
the source of collagen would have an effect on this assay,
and al so whether the predilution in vWF-deficient plasm
woul d al so have an effect. Thank you.

DR. MONTGOMERY: Qur third speaker will be Dr.

Pet er Turecek, who is head of the Research D vision and
Product and Process Devel opnent of Bl ood Coagul ation at
| muno AG in Vienna, and has done a great deal of work with
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the coll agen binding assay both as it applies to plasna as
wel | as reconbi nant von WI I ebrand factor.
The Determ nation of von WI | ebrand Factor Activity
by Col | agen Bi ndi ng Assay

DR. TURECEK: Dr. Montgonery, |adies and
gentlenen, first of all | would like to thank Dr. Winstein
for giving us the opportunity to present here our
perspective on a quantitative assay for the function of von
W1 ebrand factor.

(Slide)

This is alnost the sane slide as Dr. Montgonery
showed you before, just giving you a brief introduction of
what | want to tal k about. These are the routine assays
whi ch can be carried out for nmeasuring von Wl Il ebrand factor
antigen, nmultinmer analysis, Factor VIII binding, ristocetin
cofactor activity and collagen binding. These are the
assays which are nost used routinely. There are a variety
of other assays at present neasuring interaction of GPIB
Rl PA and so on.

(Slide)

The reason why we are in favor of the collagen
bi ndi ng assay is that the binding epitopes have been mapped.
They are located in the Al and A3 domain of the mature

subunit of the von WI Il ebrand factor nol ecul e.
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(Slide)

Dr. Hubbard, the previous speaker, has already
addressed the collagen binding assay very carefully. \What |
am showi ng you here now i s al nost the sanme, an assay where
collagen is attached to a mcrotiter plate which interacts
with von WIllebrand factor and is then detected with a
pol ycl onal anti body which is peroxi dase | abel ed.

So you may ask yourself what is now the difference
of the special thing of this assay. There are three points.
One is the type of collagen we used. This is a type 3
col l agen from human pl acenta whi ch has been pepsi n-di gest ed,
which is covalently -- this is the second point -- nobilized
to the mcrotiter plate.

(Slide)

The third point is that the concentration for
coating the mcrotiter plates in this assay is nuch | ower
than what is used routinely. Mst other published collagen
bi ndi ng assays for von Wl Il ebrand factor assessnent require
concentrations in the range of 30 ncg/m collagen, and the
coll agen we use is sufficient to have in a concentration of
around 3 ncg/m .

Wy is this of inportance? | should rem nd you
that collagen is not a soluble protein. Due to its unique
am no acid sequence and structure with repetitive epitopes
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and its capability to interact with interchains of the

nmol ecule, it has a tendency to formfibrins. This is
cruci al when you coat the mcrotiter plate with a protein
whi ch has a tendency to formcertain three-di nensi onal
structures. You have to avoid this in general. The way we
have solved the difficulties in making reproduci bly coated
mcrotiter plates is to utilize pepsin or protease-di gested
col l agen on the one hand, and on the other hand, a rather

| ow concentration which is nore in the range of the coating
conditions for imunosorbents. In normal ELI SA technol ogy
i mmunogl obulins are utilized in a concentration of 1 or up
to 5 ncg/m for coating, but not in the high range, as
publ i shed for the collagen binding assays which are
appearing in the literature.

The third point, and | have nentioned this before,
is that the collagen is covalently bound to the surface,
which allows a very consistent and hi ghly reproduci bl e
appearance of the active surface in this assay.

(Slide)

The assay is really specific for von WI I ebrand
factor. In von Wllebrand factor deficient plasma froma
type 3 patient there is alnost no collagen binding activity
measurable. |If we reconstitute reconbi nant von WI | ebrand
factor in buffer or in von WI | ebrand factor-deficient
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plasma -- we did this in a concentration of about 1.6 U nl,
we had 100% recovery in both buffer and the deficient

pl asma. There is obviously no interaction with any other
pl asma protein in the deficient plasm sanple.

(Slide)

Calibration curves are |ooking very good. If we
want to assess concentrates we would normally have to dilute
our sanples anyway, so in this range we have very good
calibration curves. The |imt of detection of this assay is
even lower. It is in the range of around 10 ng/m . The
limt of quantitation is around 20 ng/m, although |I have
here started this calibration curve at 100 ng/m .

(Slide)

The stability of the precoated mcrotiter plates
is shown in this slide. This is again the absorbance of the
calibration curves with increasing von Wl Il ebrand factor
anount. Storage at 37 degrees for 5 weeks does not harmthe
calibration curve of this assay.

(Slide)

The inter-assay reproducibility with plasma-
derived Factor VIlII/von WIIlebrand factor concentrate --
this is our in-house standard for Factor VIII/von WII ebrand
factor concentrate. It is in an acceptable range. The
coefficient of variation is not witten here but it is bel ow
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10% It is quite simlar to what Dr. Hubbard has shown us
before. It is around 8.5% or 8.3%

I n conpari son, we nmake aggregonetric ristocetin
cofactor activity assay for the von Wl Il ebrand factor
activity in our concentrate. The coefficient of variation
is here in the range of about 15%

(Slide)

Col | agen binding correlates with ristocetin
cofactor activity. Here we neasured 29 normal plasmas from
heal t hy donors. The correlation from our perspective was
acceptable. Most of the normals have a ratio of 1:1.

(Slide)

The coll agen binding activity also correlates with
t he appearance of the von WIllebrand factor nultimers. In
this experinment we have degraded a reconbi nant von
Wl ebrand factor preparation with the depolynerizing
prot ease, the protease which has been described both by the
groups in Swtzerland and the United States, Fullan and
Tsai. This polynerase cleaves at the tyrosine nethionine 8,
42, 8, 43 position of the von Wl Il ebrand factor subunit and
causes the proteol ytic degradation which then appears the
triplet structure of the protein. W have neasured here a
ti me- dependent degradation of the von WI I ebrand factor
nol ecul e.  You can see that the high nol ecul ar wei ght
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mul timers di sappear, and in the sane range as the multiners
di sappear the collagen binding activity, the red |ine, goes
down to al nost zero. The arrows here should indicate that
the reconbi nant von WI | ebrand factor then devel ops the
typical triplet structure, but I think this is addressed in
anot her lecture by Dr. Schwarz at the end of this day in
nore detail .

(Slide)

| can skip this slide because you are all aware of
the von WI |l ebrand factor subtypes.

(Slide)

This is a picture which | have nodified a little
in that | have now added coll agen binding activity which
correlates to the ristocetin cofactor activity in various
subtypes of von Wllebrand' s disease. In type 1 it is
decreased; in type 2 it is also decreased or even normal; in
type 3 it is markedly decreased.

(Slide)

We had the opportunity to participate in a study
together with a group of Dr. Blanchette, in Toronto, where
we used this assay, together with other von WI I ebrand
factor assays, to go through all his patient sanples, plasm
sanples. | have listed here a few exanpl es of what we found
in this group.
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Patient F, for exanple, is a typical type 3
patient, no nmultinmers, the antigen is belowthe Iimt of
detection and even ristocetin cofactor and col | agen bi ndi ng
is belowthe limt of detection. But we even found patients
where we had a slight response in the antigen assay,
al t hough on the multinmer gel no von WIlebrand factor was
visible. In this case it really helped to have the collagen
bi ndi ng assay because here we al so could prove that there is
no functional activity of von Wllebrand factor left in this
patient.

We heard before fromDr. Cohen that nultimer
analysis is not used frequently for assessing von WI I ebrand
factor subtypes or patient analysis, and you forget about
the nunbers here in the line where the nultiners are witten
and | ook at patient B. This also has the von WII ebrand
factor antigen level at the limt of detection or slightly
above the limt of detection but no ristocetin cofactor
activity. If you want to know that nultiners are present in
this patient you could even subtype this to a type 3
patient. But if you do the collagen binding assay, which is
nore sensitive than the ristocetin cofactor nethod, you see
that there is functional activity left in the patient and
now it was clear that patient B was a subtype 1 von
W | ebr and.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

129

(Slide)

This is an experinent of an infusion of a plasma-
derived von Wl lebrand factor concentrate, |munate, where
46 ristocetin cofactor units/kilo body weight were appli ed,
and we neasured the pharmacokinetics in this patient. W
see that ristocetin cofactor, the red curve, and coll agen
bi ndi ng curves fit rather well. The PK both in collagen
bi nding and ristocetin cofactor activity are alnost simlar.

(Slide)

This is one of ny last slides to give you an
exanpl e for the usage of the collagen binding assay. Here
we investigated the storage stability of reconbi nant von
Wl ebrand factor at the concentration of 40 units,
ristocetin cofactor units/m at roomtenperature. W saw
that both von WI Il ebrand antigen, the green line, and the
ristocetin cofactor activity seemto be stable over a
prol onged period of time, even |onger than 70 hours.

But, interestingly, the collagen binding assay
reveal ed increase of activity after 3 or 4 hours which was
mai ntai ned up to 24 hours and then decreased again. This
could indicate that there is sone structural change
occurring in von WIllebrand factor upon storage in solution,
whi ch was even shown recently by the Sixma group. They
publ i shed that heating of von WIllebrand factor up to 55
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degrees centigrade increases the tendency to bind to
collagen. So, we think that this assay is really indicative
for mnor structural changes in the von WIIlebrand factor

nol ecule, and it is a useful tool for assessing the quality
of a von Wl Il ebrand factor product.

(Slide)

| would like to summarize. | have presented for
you a col |l agen binding assay for determ nation of the
functional vWF based on a sinple ELISA technol ogy, utilizing
a coval ent i mmobilization of pepsin-digested type 3 coll agen
from human placenta to mcrotiter plates. The precoated
mcrotiter plates are storage stable. The assay is highly
sensitive and highly specific for the determ nation of von
W1 ebrand factor.

(Slide)

The col |l agen binding activity correlates with the
mul timeric structure. This was al so published recently by
Dr. Aronson, who did the experinment | showed you. He
separated the nultinmer fractions of von WI Il ebrand factor by
ultracentrifugati on and then nmade the col |l agen bi ndi ng
experi nment.

Col | agen binding activity also correlates with
ristocetin cofactor activity. The assay may be used for the
classification of von Wl lebrand' s disease and is al so
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applicable for quality control of plasnma-derived von
W1l ebrand factor concentrates, as well as for reconbi nant
von Wl ebrand factor.

For those who are interested in this assay, | have
brought with ne a prototype of this assay, and | also would
like to invite you to participate in the field evaluation of
this assay. So, you have ny address in the handouts which
you received this norning and pl ease contact ne, and thank
you for your attention.

DR. MONTGOMERY: Qur final speaker in this session
is Dr. Heinrich Joist, fromthe St. Louis University where
he is Professor of Medicine. He has had an interest in
| ooki ng at the shear-induced activities of von WII ebrand
factor and will share sone of that with us today.

Assay of von W/l ebrand Factor Activity Based on
Shear Stress-1nduced Pl atel et Adhesi on/ Aggregati on

DR JOST: | would like to thank Dr. Winstein
for inviting me to participate in this neeting. Von
Wl lebrand factor, as we all know, nediates the interaction
of platelets wwth the injured vessel wall in a strikingly
fl ow- dependent manner. There is sonme concern that assays
like the ristocetin cofactor assay and al so col | agen bi ndi ng
assay, since they are perforned either in a static system or

in systens that have either |low flow or very poorly defined
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flow, m ght not be suitable for neasuring the ful
bi ol ogi cal activity of von WIIebrand factor.

What | would like to do today is not present you a
new assay, but discuss with you sone of the concepts of
relati onship between flow and pl atel et aggregati on and
adhesion in relationship to von WIllebrand factor, and set
t he background for the devel opnent of a shear-nedi ated or
fl ow nmedi ated quantitative assay for von Wl Il ebrand factor.

(Slide)

As you well know, one of the first nodels that was
devel oped for neasuring the effects of flow on platel et
interaction with an active surface is the Baungartner
annul ar perfusion chanber. You can see here that there is a
strikingly flow dependent devel opnent of platel et aggregates
on the surface. This is a denuded rabbit aorta that has
been placed into a perfusion nodel. You can see here that
in a flow dependent manner at relatively noderate flow, 600
i nverse seconds, and | will conme back to this in a second,
you can see a substantial anmount of platelets adhering to
the surface, to this injured vascular surface, as well as
| arge anobunts of aggregates forned.

| f you increase the shear stress here, and this is
by no nmeans the highest biologically relevant shear stress
that we can apply, the aggregates seemto dimnish and nore
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adhesion is noticed. |If you block platelet aggregation with
this conmpound, prostaglandin E1, then you can use this nodel
to | ook at platel et adhesion selectively.

(Slide)

We have been using a cone/plate visconeter, and |
w Il quickly explain to those who are not famliar with
shear experinents, this is a detailed view of this
cone/plate systemthat is placed into a m croscope stand.
The cone is driven by notor that is hooked up to a conputer
and this allows us to preprogramthe nunber of shear
stresses, the duration of shear stresses applied to a
sanple, as well as the total duration and the nunber of
shear stresses. The shear actually takes place in this
smal | chanber between the cone and the plate, static plate.
The anobunt of shear that is exerted on the cell suspension
that is placed into this space is essentially dependent on
the cone angle, as well as on the velocity and frequency of
the rotations.

(Slide)

This is a view of the actual cone/plate setup
Here is the study plate. Here is the cone. To refresh your
menory on sonme of the terns that we are using in shear
experinments, the velocity or the shear rate at the plate is
zero and then increases as we go through the dianmeter of the
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space between the plate and the cone. At the cone surface
it is mximum This is the dianeter of the shear chanber,
and the shear rate is essentially determ ned by dividing the
velocity over the dianmeter of the shear space. Shear

stress, in contrast, is the shear rate that we determ ne by
this fornmula, here, nultiplied by the viscosity which is
very dependent, of course, in blood on the concentration of
red bl ood cells.

(Slide)

This is an exanple of what happens if we resuspend
normal platelets in normal plasma, containing a nornal
concentration of von Wllebrand factor, or in plasm froma
patient with severe von Wl lebrand factor type 3. This is
pl at el et aggregation in response to ADP, which is normal as
we know. This is in response to ristocetin. There is an
absence of aggregation, as we woul d expect.

I f we now place these suspensions in the shear
nodel that we use, in the cone/plate, we can see that as we
i ncrease the shear stress there is increasing platel et
aggregation. This is the control, here, neaning normal von
Wl lebrand factor. And that curve can be shifted towards
| ower shear stresses by the addition of red blood cells. |
will come back to this in a mnute.

| f we have no detectable von WIllebrand factor in
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the plasma, then there is sone shear-induced platel et
aggregation but it is nmuch reduced, and the difference
bet ween von W1 Il ebrand di sease plasma and normal plasma
increases with the shear stress.

(Slide)

The Rice group has recently devel oped an
epi fl uorescense video visconetry cone/plate, actually not a
cone/ plate but a pallo/plate chanber systemthat is very
suitable for nmeasuring quantitatively the anount of platelet
deposition on a particular surface. This is the overal
system Blood is directed through this system and then
captured here, and can be recirculated if necessary so you
can either have a single-pass systemor a nmultiple
recircul ating system

(Slide)

When you | ook at the data here, this is what
happens when you expose bl ood froma heal thy donor for 60
seconds to the system You get a very remarkable
denonstration of platelet adhesion and aggregation. |f you
take blood froma patient with type 3 von WI | ebrand
di sease, there is very mninmal deposition of platelets on
the surface. If you take this blood froma patient with von
W | ebrand di sease type 3 and add purified von WI I ebrand
factor to normalize the anmount of von WI | ebrand factor
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present, then you can restore nost of the ability of
pl atelets to deposit on the surface.

It is sonmewhat difficult to distinguish in this
system bet ween pl atel et adhesi on and pl atel et aggregati on.
So, what is neasured here quantitatively, and Dr. Montgonery
showed sonme data on this, is really total platelet
deposition, which is a conbination of adhesion and
aggr egati on.

(Slide)

We have nodified our systemso that we can not
only neasure the aggregation that occurs in flow by
measuring the loss of single platelets after flow and
conparing it to before flow But we can also insert glass
di sks, or we are now using plastic disks that are coated
with collagen, into the plate of the cone visconeter and
then follow ng the shear experinents we can take these disks
out and neasure the platelet deposition. After appropriate
washi ng, we can determ ne adhesion apart from aggregati on.
| will show you a few exanples of this.

(Slide)

This is the effect in this system of plasma von
Wl lebrand factor. This is on adhesion. Here we
resuspended normal platelets in normal plasma. You can see
here that with increasing shear stress there is increasing
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adhesi on.

This is normal platelets in von Wl Il ebrand factor-
deficient plasma. As you can see here, the difference
bet ween normal and vWF-deficient increases as you increase
t he sheer stress.

(Slide)

This is an experinent where we tested the possible
effects of platelet von WIIlebrand factor on pl atel et
adhesion. Here, again, are intact platelets with von
Wl ebrand factor-deficient plasma. Here we do the sane
experinments with NDP degranul ated pl atelets that presumably
have no or have very little internal platelet von WII ebrand
factor. You can see here that there is a marked difference
in the adhesion of these platelets in deficient plasnma.

| f you then take degranul ated platelets in von
W | ebrand factor-deficient plasma and add ADP, you actually
do not get an increase in the amobunt of adhesion.

(Slide)

How do all these experinents fit into a conmon
mechani sm of shear-induced pl atel et aggregati on? Sone have
suggested that what happens with shear is that platelets are
directly activated by shear and that the main event that
occurs in the activation process is that shear induced an
influx of calciumthat then nodifies, in sone way, GP1B to
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recogni ze presumably unnodi fied von Wl Il ebrand factor, and
al so exposes GP2B3A, which then |l eads not only to platelet
adhesion but also to platelet cohesion with von WI I ebrand
factor being the main ligand not only between GP1B but al so
bet ween GP2B3A on different platelets.

(Slide)

We have prepared sonme experinments to test this
further. What is shown here is how this experinent was
designed to test the role of ADP in shear-induced platel et
aggregation. Here, first, you can see what happens when you
renmove ADP conpletely by CP/CPK and al so bl ock the ADP
receptor with ATP. You very quickly conme to a situation
where there is virtually conpl ete bl ockage of platelet
aggregation in the visconeter.

You now take that concentration that conpletely
bl ocks pl atel et aggregation and you do a shear experinent,
and this is the control experinment wth buffer added where
you get about 65% pl atel et aggregation. Here, when you add
this mxture that prevents or practically elimnates the
role of ADP in platelet aggregation, virtually all platelet
aggregation i nduced by shear is abolished.

(Slide)

This is showng the inportant effects of red bl ood
cells on shear-induced platel et aggregation. This is shear-
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i nduced platel et aggregation at different hematocrits. You
can see that it doesn't really matter nmuch whet her you use
fresh red blood cells or glutaral dehyde-fi xed red bl ood
cells. In fact, particularly in the adhesion experinents it
seens that gl utaral dehyde-fixed platelets are actually nore
potent in stimulating and potentiating shear-induced

pl at el et aggregation than normal fresh red bl ood cells.

I n other experinents we have shown that the effect
of fresh red blood cells on shear-induced pl atel et
aggregation is nediated by both small anounts of ADP bei ng
liberated fromred blood cells, as well as the physical
transport effects of red blood cells that bring the
pl atelets to the boundary surfaces so that they can interact
with the surface.

(Slide)

This shows the effects of red blood cells on
shear-i nduced pl atel et adhesion in this nodel that |
descri bed, and you can see here that not only is platelet
aggregation affected by red blood cells but platel et
adhesion is striking potentiated by normal fresh red bl ood
cells, as well as glutaral dehyde-fixed red cells. 1In fact,
gl ut ar al dehyde-fi xed red bl ood cells cannot deform and
appear to be nmuch nore potent in facilitating platelet
adhesion than the fresh red bl ood cells.
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(Slide)

Again, if you ook at the effects of renoving ADP
fromthis system it becones clear that ADP seens to play a
role not only in platelet aggregation induced by shear
stress, but also in platelet adhesion in this shear nodel.

(Slide)

So, all of these experinents, and experinents done
by ot her groups, suggest that there are sone very essenti al
requi renents for shear-induced platel et aggregation, and
sonme of themare listed here: ADP is clearly a major
determ nant of shear-induced pl atel et aggregation. Cal cium
is necessary, fibrinogen, intact platelet receptors, 2B3A,
as well as GP1B and, finally, von WIlIlebrand factor.

(Slide)

It is our concept that what happens here likely is
t hat shear-induced pl atel et aggregation brings platelets to
the surface. They can interact with von WI | ebrand factor
altered by the attachnment to the surface, the artificial
surface, and contact is made. The initial contact then
causes activation of platelets, release of small anounts of
ADP, and sone of it may actually conme fromred bl ood cells
in the whole blood system but blood cells also facilitate
actually bringing the platelets to the surface and
supporting the initial contact between platelets and von
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W | ebrand factor on the surface.

ADP then plays a major role in not only the
adhesi on process but also in the platel et aggregation that
ensues after shear-induced pl atel et adhesi on has occurred.
We feel that the major determ nant of platelet cohesion or
aggregation follow ng platelet adhesion is probably -- the
maj or ligand is probably not fromvon WIIebrand factor but
fibrinogen.

(Slide)

How does all that fit into the feasibility of
establishing a flow systen?? Well, what | have |isted here
is some of the ideal features of a shear-flow test of VW
activity. It should be a sinple, robust flow system It
shoul d not be sonething that is enornously expensive and is
only present in a few | aboratories, which is unfortunately
the case with nost of the shear-flow systens that are
currently in use. It should be a biologically relevant,
st andar di zabl e surface. | apol ogize from coll eagues from
Austria that | put collagen type 1 on here; it should be
col l agen type 3 probably. There should be well-defined
shear rate stress, and the system should be able to
di stingui sh between | ow and hi gh shear stress. Wth high
shear stress | amtal ki ng about greater than 1500 inverse
seconds, which relates to roughly 20 dyn/cnR2 i shear stress.
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It probably should be an anti coagul ated whol e
bl ood system and one will have to establish in nore detai
the nost suitable anticoagulant for this. @ utaral dehyde-
fixed platelets mght be useful here in this system rather
than using normal fresh platelets, because with that you
elimnate the platelet von WIllebrand factor effects on the
results.

St andar di zati on shoul d be, obviously, rigorous and
there are lots of things that one coul d di scuss here,
standard plasma and so forth, standard gl utaral dehyde-fi xed
bl ood cells perhaps that would | end thensel ves to much nore
reproducibility.

Finally, the test should be validated, and
certainly there should be rigorous conparison with the
ristocetin cofactor assay, perhaps the bleeding tinme, and
there needs to be obviously in vivo correl ation.

Were do we stand? | think there are severa
nmodel s now under devel opnent in different |aboratories.
am personal ly very enthusiastic that we will probably cone
up with a flow system W have been working on a
nmodi fication of our cone visconetry systemfor sonetinme and
have not been very successful in developing this into a
guantitative assay. W find that the system | ooking at
gross platel et aggregation and adhesion, is only sensitive
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in picking up von Wllebrand factor |evels when the von
Wl ebrand factor drops bel ow about 40% That nakes this
test system obviously, not very suitable.

We think that this is probably due to the fact
that we have been using normal platelets in the system
Per haps using gl utaral dehyde-fi xed platel ets, which m ght
work in this system mght offer a way around this. But so
far there are form dable problems with making this into a
reproduci bl e, precise and quantitatively adequate assay over
the entire range of von WIllebrand factor activity. Thank
you.

DR. MONTGOMERY: Although the time is right for
going to lunch, you can conpare your quest for know edge
versus your quest for food. W wll take a few mnutes if
there are sonme questions. W wll take about seven m nutes
at nost. The other speakers can also go to the m crophone
to respond.

DR. ARONSON: | just want to conment on sonething
you said, Bob, that you should have a 1:1 activity antigen
ratio. There are going to be situations where you can have
nmore. As you make your cryoprecipitate you get rid of al
the | ow nol ecul ar weight stuff you started off with, and at
that point it probably should be greater than 1:1, and if
there is no degradation during preparation it al so should be
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nore than 1:1.

DR. MONTGOMERY: | think it was inportant for
consi stency purposes that whatever that ratio is would be a
reasonabl e nmeasure of consistency. As you | ooked at those
concentrates, at least with von WIllebrand plasm, they, in
fact, were except that sonme of themwere in excess of a
ratio of 1. Trevor?

DR. BARRONCLI FFE: Just a comrent and a question

on your presentation, Bob. First of all in relation to the
VWHO reference plasma, | do take your point about the
difference that you find with pooled normal. | nean, there

are two aspects. One is that pooled nornmal plasma wll also
differ in different labs. But the other point is that in
the last coll aborative study that we did on this there was a
difference or around, | think, 11%in the overall nean
between the value in the standard and the pool ed norna
pl asma. We hope to address that and correct that in the
next round of the study which will go on next year. But it
is still probably better to have a fixed reference standard,
as you said, rather than use pool ed normal plasna
uncal i br at ed.

DR. MONTGOMERY: Having that standard is crucial
for communi cati on.

DR. BARRONCLI FFE: Yes. As | said, we hope to
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inprove the situation in the next year. M question really
was in relation to the predilution in von WIIlebrand factor
pl asma of the concentrates. | probably couldn't quite get
it fromthe slides, but did you actually find that that
changed the potency of the concentrates conpared to the

al bum n buffer? Because with Factor VIII you actually get
an increase of 25% or even nore when you switch to predilute
in deficient plasma. D d you find the same thing with the
concentrates?

DR. MONTGOVERY: | conpared three slides side by
side, but as you nove frombuffer to albumn to von
W | ebrand plasma the activity actually increased, the
ristocetin cofactor activity increased.

DR. BARRONCLI FFE: So you did get an increase.

DR. FEDERICl: One comment and one question. The
coment is | certainly suggest to use vVWF-depl eted or severe
VWD patient plasma to do studies of purified von WII ebrand
factor. This conmes fromnmny old experience in Ted
Zimerman's and al so ny place when we are dealing with
purified stuff. Wen we want to nmake good correlations with
von Wl lebrand factor purified, | usually purify von
Wl ebrand factor with concentrate in nmy lab. | also nake
measurenents of ristocetin or antigen by using plasma of
severe type 3 vWD or plasnma depleted first.
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DR. MONTGOVERY: At sone poi nt sone conpani es
whi ch were maki ng i mmunodepl eted Factor VIII plasma were
doing it wwth antibodies to von Wl lebrand factor. Do you
know, is there a commercial source of imunodepl eted von
W1 ebrand factor?

DR. FEDERICI: Maybe this is another question. |If
this kind of plasna depleted is available commercially, as
far as | know, in Europe there aren't any sources.

The second is a question to Dr. Joist. You know,
in several collaborations with groups which are dealing with
shear stress, we have repeated the experience that the
pl atel et von Wl |l ebrand factor is an inportant issue. Dd
you performthe sane cross experinents by using severe type
3 vWD in your cone visconeter to see whether or not there
were differences? Because this can be an inportant issue.

DR. JAO ST: You nean the concentrate studies?

DR. FEDERICI: No, no, | amtalking about what you
have been doing in your stress by m xing reconstituted bl ood
by different sources, and I nmean normal platelets versus
pl asma-deficient. Did you do the opposite?

DR. JOST: Right, | showed you one slide where we
swi tched, where we resuspended degranul ated pl atel ets,

w t hout von WI Il ebrand factor, deficient platelets in von
Wl ebrand factor-deficient plasma. And they don't do
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anything. There is virtually zero shear. Well, it is never
zero. There is sone adhesion and sone aggregation but it is
mar kedl y depressed.

DR. FEDERI Cl: Thanks.

DR MAZURIER. | have a comment about my concern
about using a very sensitive nethod to neasure the von
W | ebrand factor content in concentrate. For exanple, the
CBA on the von Wl lebrand factor antigen assays there is a
detection limt around 1 milliunit/m, and we use such
assays to nake the potency of concentrates which contain
about 50-100 Um. So we have large errors due to
di lutions. Wen you conpare after ristocetin cofactor
activity, which is not very sensitive, to von WI I ebrand
factor antigen or CBA assay, you have a ratio which is not a
good rati o because you conpare two different nmethods with
two different sensitivities and with different errors.

DR. MONTGOMERY: And anot her question to deal with
is you coomented that collagen binding correlated with
ri stocetin, except you obviously showed that when you put a
sanple at roomtenperature correl ati on goes off by a factor
of two. | don't know that one would want an assay that has
that type of an in vitro -- | nean, | think it has to be
standardi zed to avoid that type of a problem Does it
occur, for instance, with purified von WIlIlebrand factor as
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opposed to reconbi nant von W I Il ebrand factor?

DR. TURECEK: This does also occur with purified
pl asma-derived von Wl |l ebrand factor, and it is due to
certain conditions of storage. It should only give you an
exanple that this is really an indicative assay for
assessing structural changes in the von Wl Il ebrand factor
nmol ecul e whi ch cannot be neasured with ristocetin cofactor
antigen assays.

To the other coment before, | disagree in the way
that I have shown you that we have linear calibration curves
between 10 mlliunits to alnbst 5 units. It depends in
whi ch range you want to neasure. |If you want to neasure a
concentrate that has a potency of, let's say, 50 units or
100 UmM you have to dilute it 1:10 or 1:100 to nmaxi mum
You do not have to go to the very low end of the calibration
curves. It really depends on what you want to assay. |If
you want to assay mnor anmounts of von WIllebrand factor in
type 3 or potentially type 1, then you will go down as | ow
as possi bl e.

DR. MONTGOMERY: It appears that we have reached
the time of our pangs for |unch exceedi ng our pangs for
gquestions. So, we will reconvene at 1:10.

(Wher eupon, at 12:20 p.m, the Wrkshop adjourned

for lunch, to reconvene at 1:15 p.m)
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AFTERNOON SESSI ON

DR WHHTEE M nanme is G| Wite. | amfromthe
University of North Carolina at Chapel HIl, and this is
Session V, which is entitled "Manufacturer's Perspecti ve:
Clinical Trials and Pharnmacokinetics," and the format w ||
be the sane as this norning. W wll have six speakers and
then field questions to all of those speakers during a
di scussion period after all six talKks.

The first talk will be entitled, "Conposition,
Safety and Efficacy of Humate-P in von WIlIlebrand's
Di sease,” and will be given jointly by Dr. Jorg Friedebold
and Al ena Dobr kovska, from Centeon Pharma, in Marburg
Germany. The first third of the talk will be delivered by
Dr. Friedebold and then the second two-thirds of the talk
will be by Dr. Dobrkovska. Dr. Friedebold?

Manuf acturer's Perspective: Cinical Trials;
Phar macoki neti cs
Conposition, Safety and Efficacy of Humate-P
in von WIlIlebrand' s D sease

DR. FRI EDEBCLD: M. Chairman, |adies and
gentlenmen, | would like to thank the organizers of this
meeting, CBER, for the invitation. W are pleased to have

the opportunity to contribute to this topic.
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(Slide)

In the United States Humate-P is widely used for
the treatment of von WI | ebrand di sease even though it is
not licensed for this indication, as all of you may know.

Ni nety-five percent of the product sold in the U S. is used
for the treatnment of von WI | ebrand di sease.

(Slide)

Centeon w |l present |aboratory evidence that
Humat e- P consi stently contains a relevant fraction of high
nmol ecul ar wei ght von Wl lebrand factor multinmers. That wll
be done by nyself. After that, prelimnary pharnmacokinetic
data of Humate-P in von WI Il ebrand di sease patients wll be
presented by Dr. Dobrkovska and, third, a summary of
experience in von WIlebrand patients from Canada who
recei ved Humate-P in an energency rel ease programw || be
present ed.

(Slide)

Thi s overhead shows anal ytical data that confirns
the consi stency of the manufacturing process of Hunate-P,
and that the product is enriched 2.54-fold in von WII ebrand
factor activity, plasma 0.26, neasured with 47 batches, and
the specific activity of von WIllebrand factor given as the
ratio of ristocetin cofactor to von Wl Il ebrand factor
antigen content neasured by Laurell activity is 0.96
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plus/mnus 0.14 with the sane 47 batches, which is close to
t he val ue expected for normal human plasma as being 1

(Slide)

Here we see an i munostai ned Western blot of 18
different lots of Humate-P conpared to normal human pl asma,
which is in lanes 1, 8, 15 and 22 as a standard.

The el ectrophoresis is carried out on a |l ow
concentration agarose gel in the presence of SDS. Lane 3
shows a non-representative result due to a sanple | oading
error. This has been reanal yzed on another gel and showed a
result conparable to the others. Wat this shows is an
overall high consistency of the nultinmeric band pattern in
the Humate-P lots tested if you conpare this |evel, here.

(Slide)

Let's turn to the evaluation of the nmultineric
el ectrophoresis now. In 1989, Tatiwaki and Takahash
suggested an arbitrary grouping of von WIIlebrand factor
multinmers in gels, conprising three different groups: the
smal |l multinmers, which are on the right side of this
pi cture; the mediumor internediate sized high nol ecul ar
wei ght multinmers and the real |arge high nol ecul ar wei ght
mul ti mers over here.

Nevertheless, it is generally accepted by the
communi ty, and published by many authors, for exanple by
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Scott and Montgonery, in 1993, that the clinical efficacy of
von Wl lebrand factor is related to the high nol ecul ar

wei ght rmultinmers. Mreover, this grouping, 1, 2, 3, enables
a reliable conparison of different Factor VIII/von

W I | ebrand factor preparations. So, this was for norma
human plasma in this picture.

(Slide)

Thi s overhead shows the distribution of von
Wl lebrand factor nultimers in a representative Humate-P
lot. Band 11 in higher, this portion here, conprise a high
anount of the total of the von WIlebrand factor protein in
that lane. This particular batch has a content of 85% high
nmol ecul ar weight rmultinmers conpared to band 11 and hi gher of
normal human pl asna.

(Slide)

This slide displays the specific activities of
different Factor VIII products fromdifferent manufacturers,
showmn as A, B, C and so on, expressed as the ratio of
ristocetin cofactor to von Wl lebrand factor antigen
content. Humate-P here is found at 0.9 approxi mately, which
al nost reaches the expected val ue of normal human pl asma of
1

(Slide)

Thi s graph shows a good correl ati on between the
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specific von Wl lebrand factor activity on the X axis
expressed, again, as ristocetin cofactor activity to von
Wl ebrand factor antigen content, to the high nol ecul ar

wei ght content expressed in percent relative to normal human
pl asma, on the Y axis, again, for different Factor VIII
concentrates. Humate-P is located in here, in the upper
right part.

(Slide)

So, we can see now an overall high consistency of
Humat e- P bat ches, which also inplies a high consistency of
t he manuf acturing process by | ooking again at these nunbers,
with small deviations and content of about 84.2% plasma and
6. 3% of high nol ecul ar wei ght nultinmers.

(Slide)

As a concl usion, appropriate analytical nethods
exi st which enabl e the conprehensive and effective
characterization of Factor VIII/von WIIebrand factor
products, including the von Wl Il ebrand factor nultinmer
content and size distribution.

Usi ng these nethods, consistently high product
quality has been confirned for Humate-P. Humate-P
reproduci bly exhibits a high von Wl Il ebrand factor
ristocetin cofactor to von Wl lebrand factor antigen rati o,
so there is high specific activity, and contains a | arge
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anount of biologically active high nol ecul ar wei ght von

Wl lebrand factor multinmers. Thus, regarding its anal yti cal
characteristics, Humate-P fulfills all requirenents for
Factor VIII1/von WIIlebrand factor concentrate highly
suitable for the effective treatnent of von WII ebrand

di sease.

Now | would like to hand over the m crophone to
Dr. Dobrkovska who will present the clinical data. Thank
you.

DR. DOBRKOVSKA: Ladi es and gentlenen, M.

Chai rman, excuse ny voice, | have a little bit of a cold.
woul d now like to continue with the clinical part.

(Slide)

| would Iike to present a pharnmacoki netic study
interimresults on six patients with von WI I ebrand di sease,
various types, of Dr. Chedi ak who, unfortunately, is not
quite well and cannot be with us today.

There were six von Wl lebrand patients, two of
themwi th severe type 1, two with type 2A, and two with type
3, who received a single dose of Humate whi ch was equi val ent
to approximately 80 IU of von WIllebrand factor/ristocetin
cof actor/ kil ogram body weight. The sanpling was done before
the infusion and then over the follow ng 50 hours.

(Slide)
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The in vivo recovery was calculated in two ways,
once as the traditional percent of normal and the other with
a way which is expressed as increase in unit/deciliter
pl asma per doses per kil ogram body wei ght, and not
correlated wwth plasma. So the extensive clinical
experi ence which you have heard about before from various
speakers gave enpiric know edge that after each unit of
Factor VIII1 per kilogram body wei ght you can expect an
approxi mate increase by 2, and by ristocetin factor by at
least 1.5. Gven the variation of the nethod for ristocetin
cofactor, one can say that this is fairly within the range
expect ed.

Here agai n you see sonething which was al ready
menti oned today, that the antigen is |ower than the
ristocetin cofactor. That is nost likely an artifact of
conparing two different nethods together.

(Slide)

Median half-life of ristocetin cofactor was
approximately 11 hours, which is again in keeping with the
general experience, and the antigen half-life appears to be
sonmewhat | onger, which may have sonething to do with perhaps
t he sl ow degradation of the high multimers in the course of
the time. The distribution of volune by steady state is
approximately 60 m /kg body wei ght, which shows, as
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expected, distribution space higher than the plasnma vol une.
The nean residence tine is again in the expected | evels,
agai n longer for the antigen.

(Slide)

This is also reflected in this curve which shows
the course of the values as the half-life of Factor VIII,
and these conditions cannot be cal cul ated. You see that
after the infusion of 80 U kg body weight of ristocetin
cofactor there is rapid increase in Factor VIII activity, in
ristocetin cofactor and in antigen, and you see that the
Factor VIII levels are fairly sustained during the whole
observation tinme, which is certainly due to the Factor VIII
synthesis of the patients which contributes and mai nt ai ns
the seemngly long half-life. The antigen and the
ristocetin cofactor follow the normal decay curve and you
can see, however, that by about 20 hours you still have
| evel s above 50 U mn.

(Slide)

This is by way of an exanple to show a typica
patient with type 3 disease. This is the infusion val ue,
and you see that after infusion the nmultineric structure is
al nost, not conpletely but alnost nornalized. A little bit
is mssing here. Then it slowy declines over the tine
until the 50 hours, but still at 50 hours there are sone
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resi dua of von WI Il ebrand factor.

(Slide)

The changes in the |levels of Factor VIII and
ristocetin cofactor and antigen were followed and refl ected
changes in bleeding time, transient changes in bl eeding
time, simlarly as already described by ot her authors.
| nfusi on values are all over 15 mnutes. Post-infusion, 3
patients were conpletely normalized, 3 partly nornmalized.
Then you see that already at 6 hours the nornalization is
slowy disappearing and at 22 hours it is practically gone.
As was nentioned before, this probably does not directly
reflect efficacy because we observe this very often.

(Slide)

| would also like to introduce the eval uation of
the clinical efficacy and safety in a rather |arge cohort of
Canadi an patients with von Wl Il ebrand di sease. The clinical
efficacy was retrospectively evaluated by the treating
physi ci ans.

(Slide)

We have two kinds of patients. W have 97
patients whose results were reviewed on site with the proper
validation of the results. That was our primary popul ation
and we will refer here to that. W had an equally | arge
group of patients where the results were only obtai ned by
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renote retrieval nethods, |ike tel ephone, fax and so on. W
will not refer to those here because these data were not
val i dated, but essentially they were the sanme as in the
primary popul ati on.

You see that the main types of von WII ebrand
di sease were included. There were sonewhat |ess female
patients than male patients but they were fairly
represented. The scale of the age range was over
practically all age groups.

(Slide)

This is the summary of the clinical efficacy. The
clinical efficacy was judged as excellent, good, none or
non- assessable. There were 97 patients who had 525
different events, either various surgeries, bleedings of
spont aneous or traumatic origin, and other events were, for
exanpl e, delivery of several patients or invasive diagnostic
met hods. Prophyl axi s was | ong-term prophyl axi s between
vari ous bl eedings. Overall, one can say that a | arge
proportion of events had good to excellent efficacy, about
86%to 98% by surgery, and this is nodified by the fact that
in 8 of the patients clinical efficacy could not be
eval uat ed.

(Slide)

Overall tolerance was very good. In 97 patients
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there were no serious side effects. There were only 7 mld
or noderate, chiefly, effects related to the usage of the
preparation, nmostly mldly allergic. There was no evidence

of transm ssion of hepatitis or other viruses by this

t her apy.

(Slide)

In conclusion, it is possible to say that there is
an adequate increase of Factor VIII, ristocetin cofactor and

antigen after intravenous infusion of Humate-P; that the
hal f-1ives and recoveries are in the expected ranges; that
there is conplete or partial correction of bleeding tinme
shortly after the infusion, but transient; that there is
nearly conplete normalization of plasma nultinmeric structure
whi ch then slowy disappears; and there was excel |l ent
clinical efficacy in 86-98% of various types of bl eedings,
surgical interventions, obstetrics and various invasive

di agnostic techniques. There was no evidence of viral
transm ssion, and there was good general tolerance and
safety. Thank you.

DR. WHI TE: Thank you very nuch, Dr. Friedebold
and Dr. Dobrkovska. The next speaker is Dr. Anastassios
Retzios, who is a Cinical Project Manager with Al pha
Therapeutics, in Los Angeles, and he will present studies
with Al phanate. The title of his talk is "A H gh Purity
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Factor VIII1 Concentrate in the Treatnment of von WIllebrand' s
D sease. Dr. Retzios?
A H gh Purity Factor VIII Concentrate in the Treatnent
of von WI|ebrand D sease

DR. RETZICS: Thank you, Dr. Waite. | would also
like to thank Dr. Mark Weinstein and the organi zers of the
meeting for the kind invitation.

| hope that in the next 25 or 30 mnutes | wll be
able to give you a conprehensive synopsis of the work that
we have done in order to characterize the efficacy and
safety of Al phanate in von WI | ebrand di sease.

(Slide)

Al phanate is a high purity von Wl Il ebrand factor
concentrate that was originally licensed for use in
hemophilia A in the summer of 1974.

(Slide)

The original Al phanate included a single viricidal
step in its purification nethodology. The purification was
provi ded by PG precipitation, chromatography through a
capillary m corose colum and salt precipitation.

(Slide)

The resulting concentrate has a specific activity
of approxi mately 150 Factor VIII U ng protein. The usual

internediate purity concentrates are present in |ow |level or
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non- det ect abl e anounts.

The major contamnant, if the word can be used in
this context, is von Wllebrand factor. Here, Al phanate
contains 1 unit of ristocetin cofactor activity for every 2
units of Factor VIII. The ratio of ristocetin cofactor
activity to von Wllebrand factor antigen is approxi mately
0.72.

(Slide)

Here is a gel that shows the nultineric
di stribution of von WIlebrand factor in a nunber of
Al phanate lots, as well as in 2 coonmercially available
concentrates from other manufacturers.

As one can see, there is substantial |ot-to-I|ot
variability and lot-to-lot consistency in the nultineric
di stribution of von WIlebrand factor in Al phanate, as well
as in other concentrates. The very high weight nmultiners
are significantly reduced, although they are not necessarily
al ways absent, as occasi onal overl oadi ng shows.

(Slide)

Going on to our clinical data, the ATC93-01 was
designed to evaluate the efficacy and safety of Al phanate in
von Wl lebrand' s disease. It was a nulticenter, open-I|abel,
uncontrolled study in two parts.

In part | we were interested in determning the
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| ab response to a single infusion of Al phanate. Al of our
patients received a single infusion of 40 units of
ristocetin cofactor per/kilogrambody weight. [If the
response was i nadequate, they were infused with a higher
dose of 60 units of ristocetin cofactor per/kilogram

In part Il of the study Al phanate was infused for
t he managenent of bl eedi ng epi sodes and as prophyl axis
during surgery.

(Slide)

The endpoint of the study in part | was adequate
| ab response at one hour post-infusion. Here | would |ike
to add that ATC93-01 was influenced substantially by
clinical studies that Dr. Manucci conducted in the begi nning
of the "90s with a nunmber of Factor VIII concentrates in a
cohort of type 3 patients. The study also conforns very
closely -- actually, it exceeds many provisions of the
guidelines for studies in von WIlIlebrand di sease that Dr.
Manucci aut hored and published on behalf of the ICH
subcomm ttee for von Wl ebrand' s disease.

(Slide)

However, the guidelines did not provide particular
gui dance for endpoints in the efficacy part of the protocol,
our part Il. So, in neetings wth CBER and subsequent
correspondence at the end of 1994, we arrived at the
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foll ow ng endpoints: In at |east 75% of patients there
won't be any use of cryoprecipitate or alternate Factor VIII
concentrate. The blood loss will not exceed expected norma
bl ood | oss, and all postoperative bl eeding epi sodes wll be
control |l ed by Al phanate.

(Slide)

To clarify endpoints in part |, adequate |ab
response at one hour post-infusion was determ ned as Factor
VIIl and ristocetin cofactor |levels at 50% of normal or
above, and the bleeding tinme should be at |east partially
corrected. Here are our bleeding tine correction criteria,
whi ch are in conformance with the guidelines

(Slide)

Going on to the enrollnment into the study, we
enrolled 65 patients, 53 participating in part | of the
study, 10 were infused for 55 bl eeding episodes in part |la,
and 23 in 40 invasive procedures in part Ilb. |If the
nunbers do not appear to add up, it is because patients were
allowed to participate in nore than one part of the study.

| do not have enough tinme to go into detail on our
enrollment criteria, but I would like to nention that all of
our patients are DDAVP non-responsive or DDAVP is
contraindicated in them Also, all our patients were devoid
of Factor VIII and von WIllebrand factor inhibitors.
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(Slide)

Specifically in part |, using the new
classification of von WIlebrand' s disease, it appears that
we have enrol |l ed equal nunbers of type 2A and type 3
patients, 22 of each kind. W have 6 type 1 patients, 3 of
whi ch can possibly be regarded as type 3 because they have
non- detectabl e |l evels of von WIlebrand factor and have
bl eeding times in excess of 30 mnutes, although a norma
pattern of von WIllebrand factor can be seen if their
radi ogramis exposed for over 2 weeks.

(Slide)

Going on to the blood types in our part |
patients, the distribution of blood types is simlar to the
popul ation as a whole. In this analysis 4 of the type 1
patients are all type O

(Slide)

Going on to the correction of bleeding tine with
the original infusion of 40 units of ristocetin cofactor
per/ kil ogram one can see that fromthe 49 patients with
abnormal |y prol onged bleeding tines 32 corrected partially
or fully at 1 hour post-infusion.

(Slide)

O the 17 patients that did not respond or showed
a response that could not be graded as partial due to our
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gui delines, 13 were reinfused. Six of those showed parti al
response, which shows that there may be a relationship
bet ween dose | evels and response in bleeding tine. However,
we do not have enough points to determne the linearity of
t hat response.

(Slide)

Going on to the bleeding tine over the duration of
t he observation period, as one can see, both type 2A
patients and type 3 patients saw substantial inprovenents in
bl eeding time at 1 hour post-infusion. The response to
bleeding time is nore sustained in type 2A patients. In
type 3 patients the bleeding tinme starts reverting to
basel i ne at about 6 hours post-infusion, although there is a
cohort of patients that shows a nore sustained response.

(Slide)

This is the ristocetin cofactor |evels throughout
t he observation period. Al the patients achieved |evels of
ristocetin cofactor at 50% or above, although the response
has been nore varied than the typical response that one sees
in Factor VIII infusion in henophiliacs. The nmean |evels
remai n at about 50% for at |east 6 hours post-infusion.

(Slide)

Now for the $64,000 question, what is the
rel ati onshi p between decreasing bleeding tinme and increasing
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ristocetin cofactor activity? As this slide shows, there is
none. These results are in accordance with results that
were achieved by Dr. Manucci in his studies in a cohort of
the ten type 3 patients that were published in Blood in
1992.

(Slide)

Going on to the possible influence of blood type
in correction, there aren't enough data to obtain
statistical significance, but if one subtracts those 4
patients with normal bleeding tinmes pre-infusion, one can
see that there were nore non-responders with type O

(Slide)

Goi ng on to the pharmacoki netics of ristocetin
cofactor activity, prior to discussing this slide | would
like to indicate that, first of all, neither 93-01 nor the
gui del i nes were designed or even anticipated a very rigorous
phar macoki netic study. In the beginning of the '90s,
response to concentrates was a great unknown. So, nDst
investigators were very interested in limting the bl ood
rules in order to dimnish disconfort to the patient.

However, going on, the termnal elimnation half-
life is approximately 10 for type 2A and type 3 patients.
The difference that one can see here between type 2A and
type 3 in termnal half-life and in mean residence tine is
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not statistically significant. However, differences in area
under the curve, both in clearance and vol une of
distribution at the steady state, are statistically
significant.

(Slide)

Going on to von Wil ebrand factor antigen |evels
t hroughout the observation period, no great surprises here.

The main difference is due to baseline | evels.

(Slide)
Going on to Factor VIII, quite a sustained
response in increase in Factor VIII levels for both types,

type 3 and type 2A

(Slide)

Going on to the nmultineric pattern over the
observation period with type 3 patients, we do not
particularly see significant differential clearance of very
hi gh nol ecul ar weight nmultiners in conparison to the | ow
nmol ecul ar wei ght nul timers.

(Slide)

The sane profile can be seen in the type 2A

patients.

(Slide)

Going on to adverse events that we observed in
part I, we had 9 adverse events in 7 subjects in a total of
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72 adm ni strations of Al phanate. Eight were mld and

i ncl uded |ight-headedness, urticaria, headaches and nausea,
and 1 was severe, erythema nmultiforma, as part of an
anaphyl actic reaction in a teenage subject.

(Slide)

Going on to treatnent of bl eeding epi sodes, we had
10 subjects that were infused for 55 bl eedi ng epi sodes.
Three of those were type 1, 3 were type 2A and 4 were type
3. O the 51 investigated bl eeding epi sodes, 37 were G
bl eeds. 1In 40/52 bl eeding epi sodes a single infusion of
Al phanate was adequate to achi eve henostasis. The maxi mum
anmount of infusions was 5 in 1/52 bl eedi ng epi sodes, and
that was a henorrhage due to a shoul der injury.

(Slide)

Going on to part |Ilb, Al phanate as prophyl axis
during surgery, 23 subjects were infused in 40 m nor
noderate or mmjor surgeries. Four were type 1, 11 were type
2A, 1 was type 2B and 7 were type 3. The npbst conmon
surgery was dental extraction. Actually, we had 14 dental
operations in the protocol, 6 G prognostic procedures, 3
ort hopedi c operations, 2 biopsies, 2 G surgeries, 1 total
hyst erect ony where an unannounced appendectony was al so
i ncluded, a pelvic tunor renoval, a double hernia repair, a
very extensive henorrhoi dectony and 9 ot her procedures.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

169

(Slide)

Looking at the bleeding time correction after the
presurgery dose of 60 units of ristocetin cofactor/kilogram
13 of our subjects in 16 surgeries corrected fully, 8
subjects in 10 surgeries corrected partially, and 7 subjects
in 9 surgeries did not correct. The percentage of
corrections here is approximately al nost the sane, about
75% as we saw in part | of the protocol.

We had adequate henostasis in all procedures. No
cryoprecipitate or alternate Factor VIII concentrate was
used. According to our |atest audited data, blood |oss did
not exceed expected blood | oss in 85% of procedures.

Post operative bl eeding episodes in the treatnent period, we
had 2 in 40 cases controlled by Al phanate.

(Slide)

Here is a table with sone details on the
operations. | would like you to notice the relatively smal
nunmber of infusions required to achieve henpbstasis. As you
can see in this table and the next one, nost of our dental
extractions or dental operations required no nore than 2
i nfusi ons.

(Slide)

The henorrhoi dectony that went to sone distance,
partially due to conplications, required 13 infusions. W
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had 12 infusions in the distal clavicle resection and 10
i nfusions in the abdom nal hysterectony.

(Slide)

Going on to sone details in a selected nunber of
patients, here is patient 2201, a type 2A patient. He shows
a very typical dosing pattern. Patients usually received 2
infusions daily for the first 2 postoperative days. Then
the i nfusion frequency decreased to 1 infusion daily for the
next 2 or 3 days, and infusion frequency dropped even
further to 1 infusion every 2 days until the conpletion of
t he procedure.

The patient corrected bleeding tinme fully after
the first infusion, and the bleeding tinme renmained in the
corrected area while the frequency of the infusions was
relatively high, but it tended to go to baseline when the
frequency was decreased. |ndependent of the bleeding tine,
the patient did not present any postoperative bl eeding
epi sodes and nmade a full recovery.

(Slide)

The sane is true in the patient that had a tota
hyst erect ony and appendectony. Here, again, we see the sane
dosing pattern of 2 infusions daily for the first 2-3
postoperative days. The infusion frequency decreases to
approximately 1 infusion per day in the next 2 or 3 days,
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and then it decreases even further to 1 infusion every 2
days. Again the bleeding tine corrects fully and, as the

i nfusion frequency drops, bleeding tine tends to revert to
baseline. Again, the patient did not show any postoperative
bl eedi ng epi sodes and agai n the patient nade a ful
recuperation.

(Slide)

Here is a patient who has a double hernia repair
operation. This patient showed total correction of bl eeding
time throughout the treatnent period and, again, shows very
much the sanme dosing pattern.

(Slide)

Here is a very interesting patient because she
never corrected the bleeding tine in the cervical scraping.
Again, a simlar dosing pattern and, although the patient
did not correct the bleeding tine, she actually had bl ood
| oss | ess than anticipated and did not show any
post operati ve bl eedi ng epi sodes and she heal ed wel | .

(Slide)

Going on to adverse events in part Ila, we had a
mlditching. |In part Ilb, subject 009 who underwent the
rat her extensive henorrhoi dectony. The patient devel oped
deep venous thronbosis in the right popliteal vein after 12
days of treatnent, 5 days after the second henorrhoi dect ony.
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The investigators attributed this to the patient's nedical
condition and to the long period of imuobilization. It
shoul d be noted here that the patient went on to have a
third henorrhoi dectony and al so a vena cava filter
installation, all under Al phanate treatnment. Subject 901,
t he one who underwent total hysterectony, experienced a
nunber of mld events connected with her nedical condition
and the operation, not to Al phanate.

(Slide)

Recently we added a second viricidal treatnent to
t he manufacture of Al phanate. Al phanate is now heat treated
at 80 degrees for 72 hours. W were, of course, interested
in defining the effects of heat treatnment in the von
Wl ebrand factor of Al phanate.

(Slide)

As one can see here fromthe ratio of activity to
antigen in the solvent detergent and in the sol vent
detergent heat-treated versions of Al phanate, they have
hardly changed. |In a study that we have undertaken in
association with a special coagulation lab at the University
of Mam, we investigated collagen binding in a nunber of
Al phanate lots, heat treated and non-heat treated. W did
find that there was no difference in the collagen binding to
antigen rati o between the heat treated and non-heat treated
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Al phanat e.

(Slide)

Furthernmore, we investigated the effects of heat
treatment on the nmultinmer distribution in von WII ebrand
factor in Al phanate. A nunber of Al phanate lots were
exam ned both prior to heat treating and post-heat treatnent
and, as one can see on |ow resolution el ectrophoresis and
hi gh resolution el ectrophoresis, there haven't been any
changes.

(Slide)

W were also interested in determning the effects
of heat treatnent in the clinical environnent. So we
attached an addendumto ATC93-01. In doing so, we nodified
partially part | of the protocol and so now part | is
essentially a crossover study between Al phanate and
Al phanate heat treated. W wll have at |east 12 subjects
in the study. The dose has been set at 60 units of
ristocetin cofactor/kilogram W will be follow ng
ristocetin cofactor, antigen and Factor VIII for up to 48
hours post-i nfusion.

(Slide)

We have inserted two additional blood rows here in
order to define the pharmacokinetic paranmeters with a high
| evel of precision. There have been no changes in part 11
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apart fromthe fact that patients will be treated
exclusively with the heat-treated Al phanate.

(Slide)

The status -- we have infused 14 subjects so far
in part 17, have conpleted a whole series of infusions in
part Ila. W have treated 2 subjects for 4 bl eeding
epi sodes in part Ilb, 5 subjects were infused in 5 surgica
pr ocedur es.

(Slide)

Sonme prelimnary results -- | don't know if they
are very visible here, this is a type 3 and type 2A patient,
heat-treated Al phanate versus sol vent detergent only
Al phanate. As one can see, there haven't been any dramatic
differences in |levels achieved of ristocetin cofactor,
antigen and Factor VIII. What is noteworthy here is the
consistency in response in bleeding tine in both these
patients in the heat-treated and the non-heat-treated
versi ons of Al phanate.

(Slide)

Now, on to a story not often told, the inhibitors
of von Wl lebrand factor. W had 2 patients, both type 3,

t hat devel oped inhibitors in our study. Patient 111
developed a low titer inhibitor of approximately 1.2
Bet hesda units after 3 adm nistrations of Al phanate within a
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week. The investigator thought that that was possibly an
anammesti c response, and titers have progressively declined
and the subject is now inhibitor-free.

In the addendum part of the protocol, subject 606
developed a low titer inhibitor, possibly after infusion in
part | with heat-treated Al phanate. |In this case, we are
certain that this was an anamestic response as the patient
had a history of inhibitors.

(Slide)

| would like to note here that the inhibitor |evel
has al ways been relatively | ow and was easily overwhel ned by
further infusions of Al phanate as, indeed, it happened in
patient 111. So the patients remain treatable even when
t hey have inhibitors.

(Slide)

On to conclusions, Al phanate can be safely
adm ni stered at doses up to 60 units of ristocetin cofactor
activity per kilogram Al phanate infusions resulted in
henmostatic levels of ristocetin cofactor activity at 1 hour
post-infusion. Al phanate corrected the bleeding tinme fully
or partially in 77% of the subjects at 1 hour post-infusion.

As our part Il shows, Al phanate appears to provide
adequat e henostasis in bl eeding epi sodes and as prophyl axi s
during surgery even in the absence in bleeding tine
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correction.

Bi ochem cal characterization suggests that heat
treatment does not affect the function of von WII ebrand
factor in Al phanate, and clinical evaluation of heat-treated
Al phanate is currently ongoi ng.

Thank you for your attention.

DR. WHI TE: Thank you very nuch, Dr. Retzios.
Again, we still have a little bit of a humdown there, if
you can find out where it is comng from It is better than
it was, but it is still here.

The next speaker is Dr. O audine Mazurier, who is
Director of Preclinical Devel opnent at LFB, which is the
French National Laboratory for Fractionation and
Bi otechnology in Lille, France. Dr. Mazurier will tall on
"In Vitro Evaluation of the Henostatic Value of the LFB
Vapor Heat Treated von WI | ebrand Factor Concentrate."™ Dr.
Mazuri er?

In Vitro Evaluation of the Henostatic Value of the
LFB- VHP vWF Concentrate

DR. MAZURI ER  Thank you, Dr. Wiite.

(Slide)

About nine years ago the CRTS of Lille devel oped a
pl asma-deri ved product specially intended for the treatnent

of von Wl Il ebrand di sease. The S/D treated von W1 | ebrand
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factor concentrate is still produced in the facility of

Lille, now belonging to the Laboratoire Francais du

Fractionenent et des Biotechnologies LFB. It contains 42-70
units of ristocetin cofactor activity per mlliliter, but 10
| ess Factor VIII coagulant activity. |Its specific activity

ranges between 50-200 U/ ng proteins.

| wll summarize the tests we have perforned
during the preclinical developnent in order to evaluate the
functional integrity of von Wllebrand factor. Second,
wi |l describe the routine evaluation of the different
bat ches of the present production. Then Doris Menache and
Jenny Goudermand wi Il tal k about the pharmacokinetic and the
clinical efficiency respectively.

(Slide)

This is a description of the battery of tests we
have perfornmed in 89 different industrial batches for the
preclinical devel opnent.

First, we analyzed the multinmeric pattern in using
at that tinme high resolution gel. W also neasured the von
Wl ebrand factor capacity to bind to different |igands,
sol ubl e human col | agen, fixed platelets in the presence of
ristocetin, fresh-washed platelets in the presence of
thrombin and Factor VIII. W also neasured the ability of
von Wl lebrand factor to pronote platelet adhesion in using
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t he rectangul ar perfusion chanber system described by
Sakari assen.

(Slide)

This slide exenplifies the data obtai ned on
different industrial batches, presented by col ored synbols,
conpared either to normal plasma, on the left side, or to
purified von WI Il ebrand factor obtained on the | aboratory
scale, on the right side. You see that the von WI I ebrand
factor nolecules in the final product are able to
specifically bind to collagen, platelet GBlb, platelet GP
I1b/11l1a conplex and Factor VIII

(Slide)

Usi ng the rectangul ar perfusion system of
Sakariassen with reconstituted bl ood containing indium
| abel ed platelets, and using a flow rate of 1200 inverse
seconds, we obtained these data, expressed in percentage of
adhesion as a function of the amount of von WI I ebrand
factor added in the reconstituted bl ood.

The different therapeutic batches are represented
by colored synbols. You can see that these batches induced
normal adhesion with 1.0 Wm or slightly | ower adhesi on.
When 0.5 units are added 100% adhesion is obtai ned for al
t he batches tested.

(Slide)
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As far as routine quality control of the LFB von
Wl ebrand factor concentrate is concerned, it includes the
structural analysis of von WIllebrand factor in using | ow
resolution gel. W stained the multinmers directly in the
gel w thout transfer, using phosphatase-conjugated
pol ycl onal anti bodies and we quantified the high nol ecul ar
weight multimers up to the 15th, the 10th, the 5th ners in
usi ng scanni ng.

(Slide)

These are exanples of the nultinmers obtained for
the concentrate as conpared to the pool of normal plasm
analyzed in the sane gel. First, ny eyes cannot see any
significant difference between the concentrate and the
normal plasma. Consequently, we have to scan the gel and to
measure the percentage of the different nultinmers. Second,
in spite of the standardized el ectrophoretic conditions,
sonetimes we can clearly see the triplet structure. In
ot her cases we don't see this triplet structure. The |length
of mgration is sonetinmes shorter, and we can't quantify
accurately the nmultimers up to the 15th.

(Slide)

We have validated the quantification of the
multimers by analyzing in 7 successive experinents aliquots
in given batches of our production. You see that by intra-
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and inter-assay there is very good evaluation for all the
multimers up to the 15th, the 10th and the 5th, with CD
| oner than 10%

We have al so eval uated the robustness of this
quantitative evaluation by analyzing the data obtai ned on
the different pools of normal plasma that we store at |ess
than 6 nonths at -80 degrees Celsius. For exanple, during
t he past year we have used 2 pools of normal plasma and you
see that the quantitative evaluation of the different
multinmers is reproducible with CD | ower than 5%
Consequently, we may express the percentage of multiners of
a given batch as conpared to the pool of normal plasm
analyzed in the sane gel. W express the relative
percentage of nultiners.

(Slide)

Using this nmethod of expression, we anal yzed the
29 |l ast batches of our production in '96 and '97, and found
that multimers up to the 10th are 82.5% wth a CD around
10% W al so neasure the ristocetin cofactor activity and
put this potency on the | abel on the product for each batch.
The test that we use is a sem-quantitative m croscopic
assay which has been previously conpared to the original
aggregoneter assay with fresh-washed platelets. During this
conpari son we found very good correlation coefficient of
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0.95. W use commercially available platelets fixed with
ristocetin. W dilute the sanple in album n and use a

pl asma standard as the reference. Using this test, we see
that our prediction is also consistent, wth a nean of 60
units of ristocetin cofactor activity per mlliliter, and a
CV of 10% For all these batches the specific activity is
around 100 U ng protein.

(Slide)

The last slide is to conpare ristocetin cofactor
assay and col | agen binding assay for the evaluation of the
LFB concentrate. As expected, the CBA assay is far nore
sensitive than the ristocetin cofactor assay. |Its
guantification limt is 0.01 Udl, two tines the detection
limt. The linearity is very good.

As far as accuracy is concerned, the repeatability
is better than ristocetin cofactor activity, but we were
very di sappoi nted by the reproducibility performed in 7
experinments because it is not inproved as conpared to
ristocetin cofactor activity.

Neverthel ess, we still did the correlation of
ristocetin cofactor activity and CBA assay in 44 sanpl es
taken during the process of preparation of our concentrate
in sanples ranging from0.1 to 100 units of von WII ebrand
factor antigen per mlliliter, and found a good correl ation
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coefficient. Therefore, the CBA assay, as it is easier to
standardi ze and is probably nore robust than ristocetin
cofactor activity, nmay be an interesting alternative in the
pi cture.

| thank you for your attention, and give the floor
to Doris Menache.

DR. WHITE: It is a special pleasure to be able to
i ntroduce the next speaker, who is a good friend and
colleague. Dr. Doris Menache is fornmer Director of Plasnma
Qperations at the Anerican Red Cross, in Arlington, and has
now achi eved the type of status that all of would like to
have achieved, that is the title of consultant. Dr. Menache
is going to present the second of three talks on the LFB
product, and the title of her talk is "Pharnacokinetics of
von Wl ebrand Factor and Factor VIII Coagul ant Activity in
Patients with von WI Il ebrand D sease Type 3 and Type 2.

Phar macoki netics of von WI Il ebrand Factor and Factor VIII
Coagul ant Activity in Patients with von Wl Il ebrand D sease
Type 3 and Type 2

DR. MENACHE: Thank you. | would like to thank
Dr. Mark Weinstein for inviting me to this neeting to talk
and to thank G| White for his very nice introduction, and |
W sh you to be a very good consultant, as | am

(Slide)
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Phar macoki netics of Factor VIII coagulant activity
and von Wl Il ebrand factor were conducted in patients with
von W1l ebrand di sease, using von WIIlebrand factor human.
This product is derived from bl ood collected by the American
Red Cross Bl ood Services fromvol unteer donors, and is
manuf actured by the Laboratoire Francais du Fractionenment et
des Bi otechnol ogies LFB, Les Uis, France.

Six lots of products were used in the study.

Ri stocetin cofactor specific activity ranged from 131 to 175
Ung protein. The ratio of ristocetin cofactor to von

W1l ebrand factor antigen ranged fromO0.91 to 1.4, as this
has already been stated several tines. Each |ot contained
no nore than 10 units of Factor VIII for 100 units of
ristocetin cofactor activity.

(Slide)

After obtaining | RB approval and infornmed consent,
9 patients wwth von WI | ebrand di sease type 3, 6 patients
with type 2, 1 with type 2A and 1 patient with type 1/2
entered the study. The characteristics of these patients
are shown on this slide.

(Slide)

Patients were adm nistered 1 infusion of von
Wl ebrand factor at a dose of either 50 or 100 units
ristocetin cofactor per kilo body weight. The bleeding tine
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was neasured pre-infusion and at 1, 4, 8 and 24 hours post-
i nfusion. Assays for ristocetin cofactor, von WII ebrand
factor antigen, Factor VIII coagulant activity and multinmers
were performed at the tine indicated on this slide, which is
pre-infusion and up to 96 hours post-infusion.

| would Iike to stress that all the assays were
performed in one central |aboratory, the Blood Center of
Sout heastern Wsconsin, in M| waukee.

(Slide)

The data points for Factor VIII for all patients
were fitted to a nodel with a linear tinme synthesis using
the formula shown on this slide, where KL represents the

synthesis rate or, rather, the rate of appearance in the

circulation of Factor VIII expressed in units per deciliter
per hour. K2 is the decay rate of Factor VIII. A0 is the
baseline of Factor VIII, and Al the infused Factor VIII.

The pre-infusion Factor VIII was assuned to be the baseline

and the 15 m nutes post-infusion increment was used to
correct for the Factor VIII present in the preparation. The
data points for the decay of von WIllebrand factor, both the
antigen and ristocetin, were fitted to the one-conpart nent
nodel according to the forrmula shown at the bottom of the
sl i de.

(Slide)
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Thi s nodel assunes a constant rate of Factor VIII
synt hesis, and assunes that the circulating | evel of Factor
VII1 is independent of the level of von WIIlebrand factor.
The catabolic constant for Factor VIII was cal cul ated using
the nodel and the formula | have shown you, but it was al so
calculated in a traditional fashion, that is, it was not
corrected for synthesis and cal cul ati ons were nmade using the
data point from 24 hours post-infusion to 96 hours post
i nfusion, and you will see why we chose 24 hours in a
m nut e.

(Slide)

This figure conpares the cal cul ated curves using
the formula and the experinental data obtained in one single
patient. The curve in red is for ristocetin cofactor. The
curve in blue is for the antigen and the curve in yellowis
for the Factor VIII. On each of these cal cul ated curves you
have the experinental data points obtained in this single
patient for the three types of activities.

Foll owi ng the adm nistration of the product there
is an imediate increase in ristocetin cofactor and in
antigen, with the highest level noted at the first sanple
tested, approximately 15 m nutes post-infusion. This is
foll owed, of course, by a decay. The Factor VIII |evel
decreased progressively and, except for one patient, a peak
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was noted at 24 hours post-infusion. But please note that
we have no sanples between 8 hours and 24, and no sanpl es
bet ween 24 and 48.

As you can see, the experinental data fit
extrenely well with the calculated points. 1In addition, the
curve for Factor VIII indicates that the Factor VIII
persists in the circulation |Ionger than the von WI | ebrand
factor, a fact that has been noted very often in patients
with von WI Il ebrand di sease after the infusion of AHF
products containing von WI | ebrand factor.

(Slide)

This slide shows the nmean results we have obtai ned
in 10 patients with von Wl Il ebrand di sease type 3. The nean
rate of synthesis of Factor VIII, or if you prefer, the nean
rate of appearance in the circulation of Factor VIII was
found to be 6.4 U dl/h, and ranged from4.4 to 8.8. The
half-l1ife of Factor VIII was around 17 hours. However, if
one anal yzed the Factor VIII decay w thout correcting for
synt hesi s, using the one-conpartnent nodel from 24 hours
post-infusion to 96 hours post-infusion, then the half-life,
of course, is nuch longer and is 40 hours, which appears
much sl ower than for the von Wllebrand factor. The half-
life of ristocetin and of von WIllebrand factor antigen
correspond to what others have found, around 12 hours.
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Correction of the bleeding tine in this popul ation
of type 3 patients were strongly dose dependent. The white-
filled squares indicated the bleeding tinmes at 1 hour post-

i nfusion and 4 hours post-infusion follow ng the

adm nistration of 50 units of ristocetin cofactor per

kil ogram while the green-filled squares indicate the

bl eeding tinmes at 1 hour and 4 hours post-infusion follow ng
the admi nistration of 100 units of ristocetin cofactor. At
4 hours post-infusion the nedian bleeding tine at a dose of
50 units was 9 m nutes, whereas the nedi an bl eeding tine was
3 mnutes for a dose of 100 U kg.

The results in the type 2 patients indicated a
rate of synthesis of 5.5 Udl/h, with a half-life of 16
hours for Factor VIII, 14 or 16 hours for the ristocetin
cofactor and for the antigen.

Anal ysi s of the pharmacokinetic data indicates and

allows us to predict that the repetitive admnistration of a

mat erial containing only von Wllebrand factor will result
in a continuous rise of Factor VIII up to a plateau, the
hei ght of which depends on the Factor VIII rate of rel ease

in the circul ation.

(Slide)

As shown on this slide, and this is according to
the nodel, followng the admnistration of 1 dose of 100
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U kg ristocetin cofactor and then a daily constant dose of
50 U kg of ristocetin cofactor there should be relatively
very small shifts in the Factor VIII |evels over tine,
wher eas each infusion would be foll owed by an i medi ate
i ncrease of ristocetin cofactor foll owed by a decay.

(Slide)

These expectations are illustrated in this slide,
whi ch shows the data froma patient, type 3, treated with 1
dose of 100 units ristocetin cofactor per kilogram 24 hours
prior to surgery, and then 50 U kg every 24 hours for 17
days. Pre- and post-infusion data for ristocetin cofactor
activity are indicated by the yell ow squares. Pre- and
post -i nfusi on experinmental data for the Factor VIII are
indicated in pink. The solid white lines indicate the
expected cal cul ated Factor VIII C levels. As you can see,
the experinental data fit the expected curve. This reginen
resulted in levels ranging from50 units to 112 units of
Factor VIII1 and ristocetin cofactor between 58 and 200 U dl.

(Slide)

| would Iike to conclude by acknow edgi ng that al
this work has been done with the col |l aboration and together
with ny coll eagues |listed above, and I would also like to
thank all the clinicians of the cooperative study group who
enrolled patients and allowed us to performthis study.
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Thank you.

DR. WHI TE: Thank you very nuch, Doris. The |ast
speaker on the LFB von Wl | ebrand factor concentrate is Dr.
Jenny Goudenand, who is fromthe Hopital Claude Huriez, in
Lille, France. The title of her talk is "dinical
Managenment of Patients with von Wl Il ebrand D sease with a
Very H gh Purity vWF Concentrate." Dr. Goudemand?

Cinical Managenment of Patients with von WI I ebrand
D sease with a Very H gh Purity vWF Concentrate

DR. GOUDEMAND: Thank you very nuch.

(Slide)

| will be presenting sonme data about the French
clinical experience wwth the use of the vW concentrate
manuf actured by LFB. Data were collected fromthree
centers, Lille, Lyons and Hopital Cochin in Paris.

(Slide)

From 1989 to 1997 75 patients have been treated
with the vVWF concentrate. Mst patients, 42, had type 1 von
W | ebrand di sease, with various degrees of severity. The
range for bleeding tinme, Factor VIII and ristocetin cofactor
activity are indicated on the colums. Oher patients
i ncluded type 2A, 2B, 2N, type 3 and 7 patients with an
acquired von Wl Il ebrand factor syndrone.

(Sl de)
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Patients unresponsive to DDAVP or with
contraindications to that product were treated in 99 various
clinical circunstances, either spontaneous bl eedings, 15
cases, including digestive, genital, nucosal cutaneous
bl eedi ngs and 1 psoas hematoma occurred in a 2N patient, or
m nor surgery with 5 days or less of institution in 48
cases, mainly dental or gynecol ogi c procedures, or major
surgery in 36 cases, mainly orthopedic surgery, 15 cases,
including 7 total hip or knee replacenents, and 2 of them
were undertaken in type 3 patients.

(Slide)

During these occurrences, 40 lots of VW
concentrate have been used. Each vial is |abeled with the
ristocetin cofactor, which was 58 plus/mnus 13 units per
milliliter. This was the only information provided to the
users. However, clinicians were aware of the | ow Factor
VIIl concentration, less than 10% Only as a speci al
request, we were inforned of the exact Factor VIII
concentration of each of these lots. Factor VIII content
was specially low, from0.3 to 3 Un in the last 26 | ots.

(Slide)

Patients with type 2N were anal yzed toget her and
are not included in the followng tables. In case of
spont aneous bl eedi ngs, patients received a first infusion of
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47 U kg ristocetin cofactor, corresponding to 4 U kg of
Factor VIII. This was followed by subsequent infusions,

al nost the sane dosage, every 12 or 24 hours when necessary.
This was the case nmainly for gastrointestinal bleedings,
specially in type 2A. In fact, half of the patients
received only 1-3 infusions.

You can see the baseline |levels and |evels
measured at 1 hour, 12 hours and 24 hours after infusions.
We observed that ristocetin cofactor activity was totally
normali zed 1 hour after the first infusion. At that tinme
Factor VII1 was around 50% Activity neasured at 12 hours
showed simlar levels of Factor VIII and ristocetin

cof actor, around 110% and 120% After that both activities

decl i ned.

(Slide)

Surgery protocols were established according to
the baseline Factor VIII level. |If Factor VIII was greater

than 20% 30%in case of major surgery, the patients
received only 1 infusion 1 hour prior to surgery. |If Factor
VIIl was equal to or less than 20% or 30%in case of nmjor
surgery, there were two possibilities, either to adm nister
2 infusions prior to surgery, the first one 12 or 24 hours
before the procedures, and the second one, 1 hour before
surgery. If this was inpossible, especially in case of
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energency, 1 infusion of Factor VIII was given 15-3- mnutes
after the infusion of VW and surgery was started in the
foll ow ng 30 m nutes.

(Slide)

In 31 cases of mnor surgery and 23 cases of nmjor
surgery patients received only 1 infusion 1 hour prior to
surgery. This is the dosage in both situations, 51-55
ristocetin factor per kilogram which represents 5 or 6 U kg
of Factor VIII. You can see the baseline levels of the
patients.

So, when starting surgery the nean Factor VIII
| evel was 67% or 88% and ristocetin cofactor was around 100%
in both groups. O course, there were no type 3 in this
seri es.

(Slide)

El even procedures were perfornmed foll ow ng the
adm nistration of 2 infusions, around 40 U kg ristocetin
cofactor for both injections in mnor surgery, and 50 U kg
for both injections in najor surgery. You can also see the
baseline levels. At the tine of surgery no patient had | ess
than 53% Factor VIII in case of mnor surgery, and 69%in
case of mmjor surgery. Ristocetin cofactor was totally
normalized in the majority of patients.

(Slide)
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In 11 cases patients received von WI | ebrand
factor plus Factor VIII at first infusion. The plasnma
Factor VIII1 concentrate was adm ni stered at a dosage of
around 50 U kg, while vWF was infused at 50 U kg. You can
see the baseline levels of Factor VIII and ristocetin
cofactor. Wen starting surgery, Factor VIII was greater
than 65%in all patients. Ri stocetin cofactor was al nost
normal i zed, with the exception of one patient with an
acquired von W1 Il ebrand di sease who nmai ntai ned very | ow
ristocetin cofactor activity while undergoing total hip
repl acenent.

(Slide)

During the postoperative period vW was infused at
a dosage of 30-35 U kg ristocetin cofactor activity every 12
or 24 hours. This kept the Factor VIII |evel around 120% or
130% and ristocetin cofactor around 80% Patients received
1-11 infusions in the case of mnor surgery and 6-16
i nfusions for major surgery.

(Slide)

| will not detail all the content on this slide on

type 2N. In these cases, we mainly have to deal with | ow
Factor VIII levels while ristocetin cofactor m ght be
totally normal. So, in fact, these patients have not been

treated differently fromthe others. For 9 episodes, 2 were
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treated with 1 infusion prior to surgery; 2, with 2
preoperative infusions; and the others, with von WI I ebrand
factor plus Factor VIII.

(Slide)

We have only limted experience with the vW
bi ndi ng col |l agen assay in patients and their replacenent
t herapy. Wen they were perfornmed, we noticed that this
assay gave |l ower values than ristocetin cofactor, especially
in type 2A. But, once nore, our experience is very limted.

(Slide)

So, in conclusion, 75 patients affected with
different types of von WIlIebrand di sease have been treated
with the vWF concentrate in various circunstances. No
henorrhagi ¢ conplication was observed in any of the
patients. \Watever the protocol used, we observed that
ristocetin cofactor was generally greater than 90% and
Factor VIII greater than 60% at surgery, nmounting to greater
than 80% and 110% respectively in the postoperative period.

(Slide)

When tested, the collagen-bindi ng assay gave
slightly I ower values than ristocetin cofactor. Ristocetin
cofactor was the only information given to the clinicians,
aware of the los Factor VIII content.

Lastly, ristocetin cofactor allowed nodul ati on not
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only of the von Wl lebrand factor but also the Factor VIII
concentration, which is specially inportant in the case of
surgery and provided efficient therapeutic protocols.

Thank you.

DR. WHI TE: Thank you very nmuch, Dr. Goudenmand.
The | ast speaker of this session is Dr. Hans Peter Schwarz,
who is Director of Research and Devel opnent in the Division
of Bl ood Products and Therapeutics at |nmmuno, in Vienna,
Austria. The title of his talk is "Preclinical Evaluation
of Reconbi nant von WI | ebrand Factor."
Preclinical Evaluation of Recombi nant von WI I ebrand Factor

DR. SCHWARZ: (Good afternoon, Dr. White. Good
afternoon, |adies and gentlenen. First of all, | would |like
to thank Mark Weinstein for the kind invitation to
participate in this neeting, and we are very honored, from
Vienna, to be able to be here.

Bei ng the | ast speaker, | have the privilege to
t hi nk over what we heard in the last few hours, and | think
| wll have to disappoint you because ny presentation wll
not contribute to any clarification and to the objectives of
this nmeeting, rather, | think it wll increase the overal
confusi on regardi ng assays and rel ated probl ens.

(Slide)

Bei ng the | ast speaker, | can al so show you an
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introductory slide to von Wl Il ebrand factor, and maybe the
problens arise fromthe fact that this protein is too
conplicated. It has too many functions. And we,
clinicians, have to blane the protein for being too
conpl i cat ed.

Anyway, this is just a structural outline with the
various domains of the von Wllebrand factor. There is a
| arge propeptide. There is a Factor VIII binding site.
There are binding sites for the glycoprotein 1B, heparin,
col |l agen and ot her collagen-binding sites, and pl atel et
receptor binding sites.

As you are all aware, Ctermnal dinmers formin
the ER and end termnal nmultinerization forns in the CGolgi
and post-CGolgi, and this protein grows to becone the |argest
pl asma protein in the circul ation.

(Slide)

Now, von W/l ebrand factor is synthesized in
endothelial cells as a 2791 am no acid contai ning the pro-
von Wl lebrand factor nolecule. Pro-von WIIlebrand factor
consists of, as | nentioned before, a |arge propol ypeptide
whi ch contains 741 am no acids, and this is also called von
Wl ebrand antigen-2, and a mature von WI | ebrand factor
nononer .

(Slide)
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We know t hat about 95% of the von WI I ebrand
factor is secreted via the so-called constitutive pat hway,
and this consists of inconpletely processed material which
has a limted degree of polynerization and is functionally
immature. Also, sonme mature von WI | ebrand factor and the
propeptide is rel eased or secreted via this pathway. About
5% of the synthesized von WIllebrand factor is stored in the
Wi bel - Pal ade bodies or in the al pha granules of platelets
and this is fully processes; it is biologically active and
only rel eased upon stinulation.

(Slide)

Wiy is this inportant for considering reconbi nant
von Wl lebrand factor? Based on these facts and
observations that there is both processed propeptide freed
fromvon WIlebrand factor as well as unprocessed nateri al
in the human body in the circulation, we made the deci sion
to make both, two candi date preparations of von WI I ebrand
factor, one which is fully processed and anot her one which
is a mxture of processes and unprocessed nateri al .

(Slide)

So, | will show you sone preclinical data of our
reconbi nant von Wl lebrand factor candidate 1, which is
fully processed, and this is achieved by furin coexpression,
and furin is a propeptide processing enzyne; it is a
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hepti dase which cl eaves arg sequences, and | wll show you
data on candi date 2, which contains 50% pro-von WI I ebrand
factor unprocessed, having the propeptide linked to the
mature form and processed material. O course, there is no
furin coexpression involved in candi date 2.

(Slide)

This material is expressed in CHO cells.
Candidate 1 is purified by affinity chromatography using
vari ous steps of heparin sepharose. It is fully
gl ycosysl ated and nmultinerized, and in vitro
characterizations suggest that it binds to collagen under
hi gh shear rate conditions conpared to plasma-derived von
Wl lebrand factor and it stabilizes Factor VIII in vivo.

(Slide)

This is a conparison of the nultinmers of plasma-
derived von Wl lebrand factor with the reconbi nant von
Wl lebrand factor. Using a 2% agarose gel, the nultiners in
pl asma di ssolve in the classical triplet structure, having
the internedi ate band and the | ower and faster mgrating
band. This is apparently not the case for the multiners
present in the CHO derived reconbi nant nmateri al .

(Slide)

This is also shown on this slide using two-
di mensi onal gel electrophoresis to denonstrate differences
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bet ween pl asma-derived von Wl Il ebrand factor, von WI I ebrand
factor circulating in plasnma and reconbi nant material. Al
the nultinmers in the reconbi nant von WI I ebrand factor
consi st of intact subunits of about 225,000 nol ecul ar
weight. No other split products are visible.

But if you |look at the left side of the slide you
see the sane analysis perforned for the plasnma-derived von
Wl ebrand factor, and you can see that the internedi ate
band of the nmultinmer consists of three different structures,
one having a nol ecul ar wei ght of 225,000, a band of 140, 000
and 85,000, which is also denonstrated here. Now, the fast
band of the triplet contains two bands, 225,000 and 140, 000,
and the lower mgrating band has 225,000 and anot her band of
nol ecul ar 80,000. So thee is a real difference between
reconbi nant and pl asma-derived von WI | ebrand factor

(Slide)

Is this a concern for us? Does it nean that this
i s sonet hing not physiologic that we have in our hands,
derived fromCHO cells? This is again a conparison of the
multimeric structure between plasma reconbi nant pl atel et -
derived and endothelial cell-derived von WIIlebrand factor.
You see that, in fact, only the plasma-derived von
Wl ebrand factor nultimers consist of the triplet structure
with two satellite bands and one internedi ate, reconbi nant
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only intact nultinmers. This is also true for platelet-
derived von Wl lebrand factor, as well as endothelial -
derived human von Wl Il ebrand factor. For platelet and
endothelial, no satellite band formation is detectable using
t hese net hods.

(Slide)

VWere does the satellite triplet structure derive
fron? There is apparently a specific protease which cl eaves
the von Wl lebrand factor supplenent at this tyrosine 842
met hyri ne 843, generating two pol ypeptides of this nolecul ar
wei ght .

(Slide)

This is the so-called depol ynerase or von
W | ebrand factor-specific protease, which is a high
nmol ecul ar wei ght protein which needs to be activated to
cl eave von Wl lebrand factor. It is activated by |ow salt
concentrations or urea or conditions of high shear stress.
It seens that high shear and all these other influences,
such as low ionic strength or guanidine chloride -- they
reside into a nodul ation of the three-di nensional structure
of von WIlebrand factor, and then this will lead to an
exposure of the susceptible binding sites within the subunit
of the diner.

Thi s protease does not degrade fibrinogen,
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collagen or albumn. It is not inhibited by |eupeptin or
classic serine protease inhibitors. it is also not present
in platelets. Recently it was found that the activity of
this protease is either absent or defective in chronic
rel apsing TTP.

So, we are currently collaborating wth Furl an,
fromBerne, to address different issues regarding the
prot ease and reconbi nant von W1l ebrand factor.

You saw this norning that purified protease can
cl eave reconbi nant von Wl lebrand factor in vitro in the
presence of high concentrations of urea. However, you wll
see on the followng slide that ex vivo, after the
adm ni stration of reconbi nant von Wl lebrand factor into
dogs or pigs with severe von WI | ebrand di sease there is no
processing, no proteolytic degradation of the intact
mul ti mer.

This is obviously an area of great interest.
Where does this protease really function in vivo? At which
stage is it an artifact during blood drawi ng, fractionation?
Were is the site of the action of this protease in vivo?

(Slide)

| will show you sone data we generated in infusion
studi es using dogs with severe von WI | ebrand factor
di sease. W have a dog colony in Vienna and | will show you
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data generated with the pigs that we see with von WI I ebrand
di sease, which is type 3 in humans. This was in

coll aboration with the Institut National de |a Recherche
Agronom que, in France.

(Slide)

The objectives were, of course, to evaluate the in
vivo recovery and half-life of human reconbi nant von
Wl lebrand factor to see whether or not there is an effect
of human reconbi nant von Wl | ebrand factor on porcine and
canine Factor VIIIl in vivo, and to evaluate if there are any
effects of human reconbi nant von WI | ebrand factor on
primary henostasis in those animals.

(Slide)

This is just to denonstrate that the pigs are
really deficient in von WIlebrand factor antigen. It is
bel ow the | evel of detection. Factor VIII activities are
hi gher than what we know from humans with severe von
W1 ebrand di sease. They are between 10% and 24% usi ng the
two-stage clotting assay, and simlar results using the
chronbgeni ¢ assay.

(Slide)

This is just a slide to rem nd the audi ence that t
here are differences in the stoichionetry in the human and
t he porcine system You should not forget |ooking at animal
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data that the Factor VIII concentration in humans differs
very much fromthis concentration in the porcine system W
only have 0.1 ncg/m in the human but von WI | ebrand factor
antigen concentration of 10 ncg/m. So we can assune that
1%to 8% of the von Wl lebrand factor in the circulation
will be saturated with Factor VIII, or 1 Factor VIII

nmol ecul e per 50-100 von Wl ebrand factor multimers wll

bi nd.

Now, howis it in the porcine? Porcine has a 10-
fold greater Factor VIII activity. This greater activity is
presumably due to the fact that there is a | ower
di ssociation rate in the porcine Factor VIII nolecule. The
A2 domai n di ssociates nore slowy fromthe activation
conplex than in the human system and relatively von
W1l ebrand factor antigen concentration is lower than in
humans. So, nore than 50% of the von WIlebrand factor in a
pig is saturated with Factor VIII

(Slide)

Primary henostasis, a surrogate marker of
ef ficacy, was evaluated by the so-called ear-enersion
bl eeding ti me where standardi zed incisions are perforned at
the edge of the pig's ear and the ear is placed in a beaker,
and you can either neasure bleeding tinme or neasure the
henmogl obin content in this liquid. The pigs bleed nore than
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30 m nutes and they woul d apparently bleed to death, and
cessation is achieved by electric cauterization.

(Slide)

This is a 2% agarose anal ysis of bl ood sanpl es
taken after the infusion of 35 ristocetin cofactor units in
such a pig with severe von Wllebrand' s disease. This
denonstrates the netabolic clearance of the infused
mul timers over tinme. You will appreciate that the high
nol ecul ar fornms of the nmultinmers are cleared faster fromthe
circulation than the | ow nol ecul ar wei ght forns.

(Slide)

This summari zes one experinment denonstrating
results of sone biologic assays. the red bars indicate the
bleeding tinme. It was |longer than 30 m nutes. Cessation
was performed by electric cauterization. Also, this was
true for the neasurenent taken at 3 hours after the
adm ni stration of reconbi nant von Wl | ebrand factor.
However, there was a surprising finding at 24 hours after
this single dose adm nistration, there was a spont aneous
cessation of bleeding at about 30 mnutes, and this effect
on primary henostasis was sustai ned for another 12 hours
because at 32 hours there was still a spontaneous cessation
of the prolonged bleeding in this single experinent.

We al so see that upon adm nistration of
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reconbi nant von Wl lebrand factor there is a rapid rise of
endogenous porcine Factor VIII. This is the insert of the
met abolic clearance of the nultinmers in this experinent.

You al so see von Wl Il ebrand factor antigen |levels, and the
di screpancy between ristocetin cofactor activity and antigen
after this infusion experinent.

(Slide)

This is another experinment using 70 ristocetin
cofactor units and the di sappearance of nultiners over tine.
For longer than 70 hours reconbi nant von WI | ebrand factor
mul timers are detectable in animals.

(Slide)

This just shows you the remarkable effect of human

reconbi nant von Wl Il ebrand factor on stabilizing porcine

Factor VIII. At this tinme point hardly any nultinmers are
detectable in the circul ation. However, Factor VIII is
still 2- or 3-fold increased as conpared to baseline. No

ristocetin cofactor activity is detectable at this tine
poi nt .

(Slide)

This summari zes sone of the infusion experinents,
and shows differences in half-life between human, porcine
and reconbi nant von WI | ebrand factor in the porcine nodel
of severe von WIIlebrand di sease. The nean half-life for
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porcine von Wl lebrand factor in the pigs is about 7 hours.
Human pl asma-derived, one experinment, 7 hour half-life, and
for the reconbi nant, three experinments were perforned, 32
hours, 11 hours and 16 hours. There is a trend to suggest
that the half-life of the reconbinant material is
substantially | onger than porcine and human.

(Slide)

This is representative of the Dutch Quaker dogs.
These are the dogs with severe von Wl Il ebrand' s di sease. W
have recently identified the nol ecul ar defect underlying
this disease, and this is caused by a splicide nutation
resulting in a mutation wwthin the von Wl Il ebrand factor
propepti de.

(Slide)

Despite the fact that no von Wl Il ebrand factor
antigen is detectable in dogs with severe von Wl |l ebrand's
di sease, they have relatively high Factor VIII activity
levels in the circulation, a nmean of 54% usi ng the two-stage
clotting and 52% usi ng the chronbgeni c assay.

(Slide)

This is the normal dog, the nultinmeric conposition
of a normal dog, and 5 dogs with severe von WI Il ebrand's
di sease. They have spont aneous nucous bl eedi ng, nose
bl eeds, A bl eeds, though their synptons resenble the
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synptonms known in patients with type 3 von WIllebrand's
di sease.

(Slide)

Here again, plasma sanples were taken and anal yzed
on a 2% agarose gel after the adm nistration of 35
ristocetin cofactor units tines zero. The di sappearance of
t he hi gh nol ecul ar wei ght fornms of reconbi nant von
Wl lebrand factor is apparently faster than the | ower
nmol ecul ar weight fornms. There is no indication of a
satellite band formation over tine in the animals.

(Slide)

The red bars again indicate bleeding intensity,
which is expressed as the blood loss in mcroliters per
m nute out of cuticle wounds. There is sone decrease in the
bl eeding intensity after 3 hours. However, with no
experinment was there a cessation of bleeding fromcuticle
wounds after the adm ni stration of reconbi nant von
Wl ebrand factor. There is a very rapid rise in canine
Factor VIII upon admnistration of the reconbinant materi al,
and a very long-lasting effect of stabilizing Factor VIII at
ti mes when von Wl |l ebrand factor antigen had di sappeared
fromthe circul ation

(Slide)

This is just another experinment using a higher
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dose, and again a substantial increase in canine Factor
VIIlI. The blue curves indicate the von WI Il ebrand factor
anti gen neasurenents, and the green curves the ristocetin
cofactor activity.

Al so, experinents here are |imted because of the
few nunber of experinments perfornmed, but also here there is
a clear inpression that the half-life of the reconbi nant von
Wl ebrand factor is substantially |onger, 21, 22 and 12
hours, as conpared to one experinment using plasma-derived
material. This slide also shows the recovery data.

In essence, we need nore experinents, of course,
and it is clear that the half-life of the reconbi nant
material is |longer than the plasma-derived equival ence. The
reasons for this currently aren't clear, but it is very
likely that this is due to the fact that the reconbi nant von
Wl ebrand factor represents an intact nolecule structure
and is not processed. But there m ght be other reasons for
that prolonged half-life.

(Slide)

Here we had occasion to test a fraction of
reconbi nant material just containing | ow nol ecul ar wei ght
multimers in a canine experinment.

(Slide)

It just shows that if you adm ni ster reconbi nant

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

209

von Wl ebrand factor which | acks internedi ate and high
nol ecul ar fornms you al so obtain a significant Factor VIII
stabilizing effect, and this is only to confirmin vivo what
was known for quite a while for in vitro data, that the
Factor VIII stabilizing effect is independent of the degree
of multinerization.

(Slide)

This is a dog which had a severe and al nost |ife-
t hreateni ng nose bleed. He was treated with 75 ristocetin
cofactor units of the reconbinant material, and cessation of
this nose bleed occurred within 3 hours w thout any
concom tant treatnents.

(Slide)

This is just again the nultinmers of the bl ood
sanpl es taken after this enmergency treatnment in the dog.
The hi gh nol ecular forns al ready di sappeared within 30
m nutes after the admnistration, and at 24 hours only very
fewnultinmers are still detectable in the circulation
Despite this interesting observation of rapid clearance of
multinmers in an animal which has a bl eeding problem there
was a clear henostatic effect.

(Slide)

| can sunmarize what we |earnt from i nfusion
studies with the reconbi nant von WI | ebrand factor candi date

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

210

1. O course, this material was well tolerated in dogs and
pigs. No thronbocytopenia occurred, and the biol ogic
activity of reconbi nant von WI Il ebrand factor was
denonstrated by sone surrogate nmarkers, bleeding tineg,
effective stabilization, in vivo. One single experinent
woul d suggest that it has clinical efficacy, at least in the
cani ne nodel

(Slide)

Let me turn now to candidate 2, which is a mxture
of unprocessed and processed von Wl Il ebrand factor.

(Slide)

Just to remnd you that furin, which we used in
candidate 1, would cleave the propeptide at this site.

(Slide)

Candi date 2 has a specific activity of 60 or
greater ristocetin cofactor units per mlligramprotein; a
specific antigen content of about 2 ng antigen/ng protein.
CHO proteins are below 80 ntg/ ng antigen. CHO DNA is bel ow
1 ng/antigen, and nouse |gG below 20 ng/ng antigen. This
material is purified using nonoclonal antibody affinity
chr omat ogr aphy.

(Slide)

Here again is a conparison between candidate 1 and
candi date 2 using an SDS- PAGE under reducing conditions.
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This is the fully processed material and here is a mxture
of the processed and unprocessed von WI Il ebrand factor
cont ai ni ng the propeptide.

(Slide)

Here agai n are SDS- PAGE bl ood sanpl es taken after
the adm nistration of 70 units in a pig wwth severe von
Wl ebrand' s disease. This is the material infused, pro-von
Wl ebrand factor and mature von Wl Il ebrand factor. You can
see that the pro-von WIlIlebrand factor-containing materi al
di sappears sonehow faster fromthe circulation. It is
suggested that this is due to propeptide processing which
takes place in the circul ation.

(Slide)

Here the sanme sanples were anal yzed using 2%
agarose gel. If you look at this polynmer which is the
concentrate which was adm ni stered to peak, you wll see
that this band is a polynmer consisting of a m xture of
processed and unprocessed material. But within 30 m nutes
after the infusion you see that this picture changes and
really reflects what we saw previously using the processed
von Wllebrand factor. So this is also suggestive that in
vivo in the circulation propeptide renoval takes place and
these nultinmers are converted to nmultimers containing the
mature von Wl lebrand factor. Again, there is no triplet
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structure formation over tine.

(Slide)

This is an ex vivo experinment which was perfornmed
by Ludwi g Drouet with pigs. It just shows that 3 hours
after the adm nistration of 70 units of this material there
is an increase in platelet adhesion to a collagen-containing
surface. So, the reconbinant material was able to nediate
ex vivo platelet adhesion to a nice extent. This was | ost
72 hours after the infusion.

(Slide)

This is a simlar experinent perforned in another
dog with severe von Wl |l ebrand' s di sease. Again, the
mat eri al infused was the m xture of propeptide-containing
and processed mature von Wl |l ebrand factor. The propeptide-
containing material seens to di sappear faster, at |east on
t hese gel s.

(Slide)

This is a conparison if you do an experinent with
pl asma-derived von Wl lebrand factor. |In this case it was
Humate-P. O course, Hunmate-P does not contain unprocessed
propepti de-contai ning von Wl lebrand factor. So, there is
no band here as conpared to candidate 2. But please note
the difference in the half-life. There is nothing visible
at 48 hours in such an animal. |[If you conpare this to our
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previous slide, at |least at 95 hours there was still von
W1 ebrand factor detectable.

(Slide)

So, again confirmation of prolonged half-life of
reconbi nant materi al .

(Slide)

Here again is the analysis of the nmultinmers which
in 20 mnutes in this case converts to the nmultineric
pi ctures consistent with fully processed nultineric
conposi tion.

(Slide)

You can al so neasure the propeptide rel ease which
takes place in the circulation when this naterial is
adm nistered to a dog. Using an ELI SA assay, we could see a
rapid i ncrease in neasurable propeptide and fast elimnation
of the propeptide fromthe circulation of the dog. So, this
confirms really that propeptide processing of unprocessed
von Wl lebrand factor can take place in the circulation.

(Slide)

Also, this is not a reason to be worried because
Jon Van Mourik and others could denonstrate that there is
von Wl ebrand factor propeptide concentration neasurable in
normal human pl asma; that upon adm ni stration of DDAVP
propepti de woul d i ncrease but al so unprocessed von
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Wl ebrand factor is detectable in normals upon DDAVP

adm ni stration, but also in situations of inflanmation,
stress and sepsis shock syndronmes. What we really wanted to
mmc wth the reconbi nant approach was a physi ol ogi cal
situation and | think this is confirnmed by the data provided
by ot hers.

(Slide)

An interesting observation we made in one dog was
t hat upon adm ni stration of propeptide-containing von
Wl ebrand factor there was a rapid increase in thronbin
generation in such an animal. This is very surprising
because at that tine there is no change in Factor VI1I
| evel s whatsoever. W have to keep in mnd that only the
von Wl lebrand factor was adm ni stered in one ani nal .
However, there is a very rapid increase in thronbin
generati on.

So, there is thronbin generation ex vivo using a
pl at el et - dependent thronbin generation assay, and at
different tinme points the thronbin generated was neasured
and the decline in this so-called thronbin potential seens
to parallel with the propeptide levels in the circul ation of
the animals. We were also able to confirmthis now in other
animal studies. So this opens a conpletely new area of
investigation. Wat is the role of unprocessed von
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Wl ebrand factor? Wat is the role, if any, of propeptide

inthe circulation? Maybe it will open new devel opnent of

assays.
(Slide)
Wth ny last slide just to share our current
interest in the propeptide area. | nean, it is well known

that the propeptide is very inportant intracellularly
because it nediates the intracellular polynerization of the
dinmers. There are sone extracellular functions already
known for the isolated propeptide. It seens to have sone
ti ssue factor inducing activity. It binds to |aninine and
col l agen, and al so mature von Wl lebrand factor. This could
potentially create a problem There seens to be conpetition
bet ween the propeptide and mature von Wl Il ebrand factor for
sone binding sites. So, it needs to be investigated whether
this could create a problemw th the unprocessed material in
achieving optimal henostasis. It has some cytokine
activity. The propeptide is also a substrate for
transgl utam nase and, very interestingly, it was shown that
it binds to the very late antigen-4.

(Slide)

| nffusi on of candidate 2 was also well tolerated in
dogs and pigs. The in vivo properties are conparable to
t hose of candidate 1. | couldn't show you all the details
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but, in essence, it stabilizes Factor VIIlI. It prolongs the
half-life; it has a prolonged half-life as conpared to
pl asma-derived von Wl lebrand factor, and it is pretty clear
now t hat propepti de renoval takes place in the circulation.
(Slide)
| would |ike to acknow edge ny co-workers, the
Mol ecul ar Bi ol ogy G oup, headed by Prof. Dorner, in Vienna,
phar macol ogy, vascul ar biology and toxicology, and | really
woul d i ke to acknowl edge al so the very hel pful and fruitful
di scussions wit Ed Gonperts and Don Baker, and Ludw g

Drouet, Jon Mourik and Prof. Mertens and several groups from

i n France.

Thank you very nuch for your attention.

DR. WHI TE: Thank you very nmuch, Dr. Schwarz and,
again, | apologize to Dr. Retzios and Dr. Schwarz for the

f eedback that was occurring.

Since we have the table up here, it m ght be
easi est to do the questions and answers fromthe table, so
if I could get the speakers to come up and just sit at the
tabl e, and then we can perhaps direct questions to the
speakers at the table. Dr. Lusher?

Question and Answer Period
DR. LUSHER  These were all fascinating talKks,

heari ng about those studies that have been done wth these
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various products. | have two questions for Dr. Retzios,
with the Al phanate studies, the bl eeding patients and the
surgical patients.

You may have indicated this and | mssed it, but
how was the dose arrived at? For surgery it |ooked |ike 60
units of ristocetin cofactor per kilogramwas given

DR. RETZICS: Sixty units ristocetin cofactor per
kilogramwas the initial dose, the presurgery dose. After
that, the guidelines for dosing stated that the physicians
can dose at 40-60 for the first two to three postoperative
days. W recomend reduction of dosing to 20-30 units of
ristocetin cofactor activity for the remai nder of the
treatnent period. Dosing did not exactly go according to
our guidelines. People reduced the dosing in tinme rather
than units per kilogram So, infusion frequency changed
rat her than dosing |evels.

DR. LUSHER In terns of the initial dose you
chose and the range for thereafter, was that enpiric? How
did you arrive at that?

DR. RETZICS: How did we arrive at 60 units?
Vell, first of all, when we first designed the protocol we
were certain that a certain nunber of our investigators were
interested in having the bleeding tinme corrected prior to
going into surgery. So, we knew that with using the highest
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dose that we tested in part | we would have our best
opportunity to correct the bleeding tinme, using 60 units of
ristocetin per kilogram So, we started with that.

A nunber of investigators stated that they
woul dn't proceed with surgery unless the bleeding tinme was
at least partially corrected. So, at that point we felt
that it was best to set the initial, presurgery dose at 60
U kg.

DR. LUSHER So if you were to, yourself, then
wite a package insert for this product at this point, |
mean as an indication for von Wllebrand in surgery, would
you then say the initial dose should be 60 ristocetin
cofactor units per kil ogranf

DR. RETZICS: On the basis of the success of the
protocol so far, | don't see why not.

DR. LUSHER  Ckay. Then | have one nore question.
In terns of your evaluation of clinical efficacy for the
surgical patients, you stated -- and | think it is in the
abstract as well -- that blood | oss remai ned bel ow or at
| evel s predicted for normal non-von WI I ebrand patients
subjects. | wondered how you determ ned that.

DR RETZICS: How did | determ ne that?

DR. LUSHER  How di d you determ ne what woul d be
nor mal ?
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DR, RETZICS: Well, both blood |oss prediction and

actual blood |oss are relatively blunt instrunents to use,
but they were | think the best under those circunstances.
The way that we determ ned those, we asked the principal
investigator to fax to us a prediction of a blood loss for a
patient of simlar stature, age or sex at |east 24 hours
prior to the operation. So, we retained that data and then
we asked the anesthesiol ogi st or the attendi ng surgeon to
estimate the bl ood | oss that occurred during the surgery.

In addition, we take CBC prior and 24 hours after
the operation. So, we just tried to, you know, really gauge
how much bl ood | oss we really had.

DR WH TE: Oher questions? Dr. Mntgonery?

DR. MONTGOMERY: Peter, on the thronbin generation
with the propeptide, did you not see that when you infused
the material that didn't have the propeptide?

DR. SCHWARZ: That is right.

DR. MONTGOVERY: As far as the question of whether
it is degraded or whether has nore rapid cl earance, you
woul d expect that if you followed the half-life of the
material, if it was clearance it would be related to that
fraction that was | ost because there woul d be accel erated
cl earance of the total material. Was there any difference
whet her you i nfused pro-vW versus VWF? | nean, if you | ook
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at your distribution, what do you estimte the anmount of
pro-vWF is? About 15% 20%

DR. SCHWARZ: It is nore than that. It is about
50% However, on the left-hand side of the gel -- you would
believe that it is 50-50. Right? If you analyzed the
material. But this did not conme out using the sanples and
applying themto the gels. There is less signal. | don't
know the reasons but there is less material visible also
when you do neasurenents of the bands. There is |ess
propepti de-contai ning von Wl lebrand factor than there is
apparently in the circulation. So, it seens to be a problem
of the method, the sensitivity of the SDS-PACE. D d |
answer your question?

DR. WHI TE: Peter, let nme nmake sure | understand
what your answer is. You are saying that on the slide that
you showed, on the right-hand side was your concentrate
whi ch showed about equal anmounts of pro-vWF and mature vW.
Then all of the sanples on the left-hand side of that slide
were after you had infused the von Wl Il ebrand factor, and
there the density of the pro-vW band | ooked consi derably
| ess than the density of the mature VW

| think what Bob's question is, it was 50%in the
concentrate but it looks like it is closer to 10% or 15%
once you infuse it. Does that represent a difference in
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SDS- PAGE, or does it represent a difference in recovery of
the two species of von WIlebrand factor once you have
i nfused t henf?

DR. SCHWARZ: It could represent a difference in
recovery. It could represent that wwthin 20 m nutes --
because the first sanple is either 20 m nutes or 30 m nutes
after the admnistration -- that wwthin this tinme you have
al ready renoved rel atively nore propeptide-containing
material, or it has been already processed. So, at 20
mnutes there is a difference between the processed and
unprocessed material. The bands are nuch fainter for the
propepti de-contai ning material .

DR. BARRONCLI FFE: | have a couple of questions on
t he neasurenent of ristocetin cofactor activity in the
products. Maybe Dr. Friedebold and Dr. Mazurier, could you
coment on the degree of parallelismw th the plasnma
standard for your products? Secondly, did you |look at the
effects of prediluting in von Wl Il ebrand factor-deficient
pl asnma?

DR. MAZURIER. W used the plasma standard because
there is no concentrate available. So we predilute the
concentrate in al bum n because we have previously shown that
the predilution in albumn and in plasnma-deficient von
W | ebrand factor, either plasnma froma severe type 3
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patient or immunodepleted plasma, the results are the sane.

DR. WH TE: Dr. Friedebold, could you comrent?

DR MAZURIER. As far as parallelismis concerned,
it is difficult to answer because we have a sem -
guantitative assay. But it |ooks proportional.

DR. BARRONCLI FFE: Okay, it | ooks parallel.

DR MAZURIER: Yes, but it is sem-quantitative.

DR. FRIEDEBOLD: W th our ristocetin cofactor test
we al so have calibration against the WHO st andard, and we
predilute in al bumn too.

DR. BARROACLI FFE: Did you |l ook at the effects of
prediluting in deficient plasm?

DR FRI EDEBOLD: No.

DR. BARRONCLI FFE: Could | just have one nore
question for Peter Schwarz?

DR WH TE: Sure.

DR. BARRONCLI FFE: As far as | could tell, the
ratio of ristocetin cofactor activity to antigen in your
product was quite low, around 0.2 or 0.25. Was that the
sane for both candi date preparations, and could you comment
on why that m ght be?

DR. SCHWARZ: It was pretty much the sanme. You
are absolutely right. | have no further expl anations.

DR. WHI TE: Do you have any thoughts, Trevor?
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DR. BARROANCLI FFE:  No.

DR, FEDERICI: | have a question for Dr. Menache.
In your presentation, and also in the paper, you point out
that the Factor VIII Crate of synthesis is 6 Udl/h. Dd
you cal culate wwth a dosage of 100 U kg, and is there any
rel ati onshi p between the anmount of von WI I ebrand factor
that you infuse into the patient? M questionis, is it
possible to increase this kind of rate if you give nore von
Wl ebrand factor, or is it not dependent on the dosage of
t he concentrate?

DR. MENACHE: In the publication, if | recal
well, we had 5 patients at 50 units and only 2 patients at
100 U kg. The rate of appearance in the circulation of
Factor VIIl seens a little bit faster with the higher dose.
The nmean that you saw here is putting together the 5
patients with 50 units and the 100 units. So it was 10
infusions. It is a conbination of all the results for al
t he patients because we only have 10.

DR. FEDERIClI: So what you are saying is that your
expectation is that if you give to the patient 200 U kg you
woul d have a better increase? You don't know?

DR. MENACHE: | don't think so.

DR. FEDERICI: You don't think so?

DR. MENACHE: | don't think so.
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DR. KESSLER: Perhaps Dr. Goudenmand or Dr. Menache

mentioned this in their presentations but | don't recall,
that is, picking up on Dr. Lusher's idea of what you woul d
suggest if you were going to |license your product and have
sone guidelines for treatnent of surgical patients with type
3 von WIllebrand' s disease with the high-purity von

W I | ebrand factor concentrate. Wuld you being your
treatnent the night before, 24 hours before surgery in order
to assure that your Factor VIII concentration is adequate on
the day of surgery?

Secondly, you didn't nention whether or not you
noted any formation of inhibitors in your patients, and |
would Ii ke to know if you have any information on that.

DR. MENACHE: W have not treated currently many
patients. For the patients we have treated, the dosage that
we have recommended to evaluate for efficacy is based on the
results of the pharmacokinetics. So, they are not pulled
out of the air. W recommended for surgery to eval uate
treating the patients 24 hours before surgery with 100
ristocetin cofactor per kilogram and then 1 hour before
surgery 50 units ristocetin and every day 50 units. The
time of treatnment will vary depending on the type of surgery
and what is expected. So, the physician will have to
determ ne the nunber of days which, of course, will not be
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the same if it is a hip surgery or if it is an appendectony,
for exanple, although we have determ ned that we need a
m ni mum of treatnent days.

Now, our experience is limted and we are
evaluating the efficacy on the basis of that protocol. W
have so far had 1 patient treated for an ankle fusion, and
that is the slide that I showed. This patient was treated
with 100 units and then 50 units every 24 hours for 10 days,
and then 50 units every 48 hours for another 7 days. This
sane patient had knee prosthesis a year |ater and the
patient was treated the sane way.

| know that Jenny Goudemand treats differently,
and she has nuch nore experience so she should tell you what
she does.

DR. GOUDEMAND: In this series there were 2
patients with type 3 who underwent total knee repl acenent,
and these 2 patients were treated by Yvette Suttan, in
Paris, with exactly the same protocol. They received the
day before 100 U kg and the day of surgery 50 U kg. At the
time of surgery they both had Factor VIII |evels around 80%
After that they received only 1 infusion per day, 50 U kg
and they kept the Factor VIII level around 100% 120% maybe.
So, | proceed differently but I did not have to treat type 3
patients, but usually we gave the first infusion 12 hours
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before surgery. But maybe it is too early before surgery.
DR. WHI TE: Jenny or Doris, what would you do in
the case of an energency surgery situation? If it were an
aut onobi | e acci dent and you needed i mmedi ate henost asi s,
what woul d you do?
DR. MENACHE: | would give the first infusion of
von Wl lebrand factor concentrate, one infusion of Factor

VIl at 50 Ukg, and then only von Wl Il ebrand factor in

order to immedi ately increase the Factor VIII |evel.
DR WHI TE: | would do the sane thing.
DR. MONTGOMERY: | think it was in the Al pha

study, you had 2 patients with anti bodi es?

DR RETZICS: Yes.

DR. MONTGOMERY: Those were von W | ebrand factor
anti bodi es or Factor VII1?

DR. RETZICS: Yes, von WIIlebrand factor
ant i bodi es.

DR. MONTGOMERY: Tell ne what a Bethesda unit of
von Wl lebrand factor is.

DR RETZICS: Okay. The study where we determ ned
approximately 1.2 Bethesda units was done by Dr. David
Green, at Northwestern --

DR. MONTGOVERY: But this is a Bethesda assay
agai nst Factor VII1?
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DR RETZICS: No. It is his assay against von
Wl ebrand factor. | think he has published his assay on
inhibitors to von Wl Il ebrand factor.

DR. MONTGOMERY: These are inhibitors of
ristocetin cofactor activity.

DR RETZICS: Well, yes, ristocetin or --

DR. MONTGOMERY: | certainly think the Iikelihood
is going to be that the majority of antibodi es are not going
to be inhibitory there, and it is inportant that in any
clinical studies |ooking for inhibitors have other nethods
for that.

DR. RETZIOS: David Green has published this
assay.

DR. WHITE: So one Bethesda unit there is the
anount of antibody that neutralizes 50% of the ristocetin
cofactor activity in plasm?

DR RETZICS: Yes.

DR WHITE: It is basically the same assay using
ristocetin cofactor as an endpoint.

DR. RETZICS: That is right.

DR. FEDERICI: May | just make a comment on this
i ssue of the inhibitors?

DR. WH TE: You may, i ndeed.

DR. FEDERICI: W have been follow ng that patient
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| presented today several tines. | don't think it is very
good to express the Bethesda units. The assay is a little
different. So you have a m xture and you nmeke dilutions and
you try to get 50% of inhibition. Oay? But you do an

ELI SA, for instance, for the residual amount of von

W1l ebrand factor antigen or you can test the ristocetin
cofactor in these patients. So, we can roughly cal cul ate
this. It is alnmpst the sane thing as Bethesda units but as
we are dealing with another protein | don't knowif it is
correct to go through the sane definition, but | agree that
this is the assay.

The question of these two patients is rel ated.
Were these patients previously untreated?

DR RETZICS: No.

DR. FEDERICI: So this is interesting --

DR. RETZICS: You know, for the second patient,
606, we queried her upon enrollnent and we did know t hat she
was infused with cryoprecipitate and other concentrates, and
we did know that she had a previous history of inhibitors to
von Wl ebrand factor.

DR. FEDERIClI: The reason | amasking is not a
silly one. You know, all of us should be aware that now we
know how to prevent or to know in advance what the chance is
for these patients with type 3 to have devel opnent of
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inhibitors. So we have the possibility to test at |least if
there are wide deletions of the von WI Il ebrand factor gene.
By taking DNA, if you go to test deletions, the w der the
deletion is the higher the possibility is to get

al l oanti body for these patients. The patient | presented
has the |largest deletion | think you can imagine. Thank
you.

DR WHITE: | didn't hear. Wre either of those
patients' nol ecul ar genetics known?

DR. RETZICS: No, at least | don't know but |
don't think so.

DR. JAO ST: Joist, St. Louis. Gven the
possibility at |east that super physiological |evels of von
W1l ebrand factor m ght be prothronbotic, | am surprised
that none of these trials were designed to infuse the
material rather than to give it periodically in boluses.
Has anybody experience with infusion of von WII ebrand
factor preparations?

DR. MENACHE: Savage, in the U K has done that
and has published on continuous infusion with the LFB
concentrate, yes.

DR. JAO ST: Do we know what the expected savings
would be if we would infuse it, apart froma safety concern?

DR. SCHWARZ: It is widely used in sonme areas in
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CGermany, continuous infusion of von WIIlebrand factor
concentrates. | think it was published at the | SCH by
Aureswal d, in Brenen, continuous infusion.

DR. FEDERI Cl : In the issue of 1994, Thronbosis

Henost asi s, the group of Hama, Bona, Zi mmernman, Carter,

Her bert and Ri ckles published a report about continuous
i nfusion of CO8 --

DR. MENACHE: Yes, but the question was purified
concentrate. That is why | answered it.

DR. FEDERICl: Yes, but this was just another
i ssue that people were trying to save Factor VIII
concentrate to do infusion.

DR. WHITE: | wonder if | mght ask a question.

It sounded |ike many of you saw and observed that the von
Wl ebrand factor antigen half-life was |onger than the von
Wl lebrand factor activity half-life after infusion. |
think Dr. Schwarz, in his last slide, showed a nice fall-off
on the high nolecular weight multinmers. | usually think of
smal | er nol ecul es as being cleared faster than | arger

nmol ecul es. So, | have a series of questions.

One is, why are the | arge nol ecul ar wei ght
multinmers preferentially cleared? Second, does anybody
remenber if that same sort of thing was observed with
cryoprecipitate, that is, was there a differential clearance
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bet ween von Wl Il ebrand factor activity in antigen? Then,
finally, why does the Factor VIII stay up after the von
Wl ebrand factor antigen is |ong gone?

DR. MONTGOMERY: The question on cryo, | can tel
you we took a person through a patent ductus with cryo and,
very clearly, the high nolecular weight nultinmers are gone
earlier. | don't know the answer, whether it is degradation
of those to snmaller as opposed -- ny thoughts have al ways
been that functional multinmers get cleared faster because
they get used, and that the ones that are left behind are
the ones that are not as functional and, therefore, not
consuned.

DR. SCHWARZ: It could be multiplicity of binding
sites that is greater for high nolecular fornms and then they
have a higher potential to have receptor-nedi ated cl earance.
But what is really intriguing is the fact that there is no

detectable von Wl Il ebrand factor antigen, however, Factor

VIIl is still very high. So, what is the mechani sm behi nd
t hat ?

DR. WVHITE: | think Dr. Mazurier knows the answer
to that.

DR MAZURIER. | don't know, but naybe when cryo

was infused von Wl Il ebrand factor antigen was assayed with
the Laurell assay, and we know perfectly that when | ow
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nmol ecul ar weight multinmers are analyzed there is an
overestimati on of von WII|ebrand factor antigen when using
the Laurell assay. So you have a di screpancy between von
Wl ebrand factor antigen and ristocetin cofactor which may
be due to overestimation of antigen.

DR. WHI TE: One possi bl e explanation of the Factor

VIIl is that if you take a person with severe von
Wl ebrand' s and give Factor VIII, of course, you get a
short T-1 half of Factor VIII. WMaybe there is sone

saturation of clearance nmechani sns by that von WI I ebrand
factor so that it is no |longer detectable in the circulation

but for sonme reason it is blocking the clearance of Factor

VIIl. 1Is there any evidence for that?
DR RETZICS: Well, | don't knowif there is any
evidence on that. First of all, in your first questions

regarding differential clearance of multinmers, what | have
to say is that the data that | have seen here today and the
data that | have generated do not particularly show that to
be the case. Yes, you may have di sappearance of nultiners
but it is not due to the fact that they di sappear
preferentially. W have to differentiate between their |oss
and rate of disappearance. |f they are present in much

| oner anounts to begin with, they will disappear by 12
hours, 48 hours if the rate of disappearance is constant.
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Actually, a lot of the densitonmetry has been vertical. |If
you | ook at the horizontal, as |I have sonetines done, you
may see that the rate of di sappearance actually is the sane.

The second thing, regarding the stabilization of
Factor VII1, although the assay for von WIlIlebrand factor
does not detect a |lot of von WIllebrand factor or detects a
m ni mal anount of it, if you |look at the multinmers you wll
see von Wl lebrand factor there. That may still be
stabilizing the Factor VIII. It is probably a case where
the assay is not as sensitive at picking up very many
anmounts of von WI Il ebrand factor.

DR. MONTGOMERY: Let nme comment on that. W talk
about a 50:1 ratio of von WIllebrand factor to Factor VIII
but, I will bet you, as you cone down the multinmeric scale
that ratio doesn't hold. W know that nononeric von
Wl ebrand factor binds Factor VIII probably not with the
sanme affinity. W know from our dinmer defect where only vWF
dimers are made that it binds Factor VIII but at reduced
levels. But it may well be that a nolar |level there is
still a closer relationship between von WI | ebrand factor
and Factor VIII with the smaller ones.

DR WHTE Al right. Well, with that, | would
i ke to thank the speakers for the session. It has been a
fasci nati ng conbi nati on of basic science and clinical
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observations and | would |ike to give thema hand of
appl ause.

(Brief recess)

Panel Discussion and Questions

DR RICK: | wonder if we should get started. |
believe at | east one of our panel nenbers has to | eave
shortly before 5:00. | would like to thank Drs. Federici,
Lusher, Montgonery, Pierce and Wite for participating in
t he panel discussion. W would |Iike sone particularly
focused di scussion, if we could, on some of the questions
t hat were handed out in your packet and that you see up on
the screen, here. There is a lot of information that is
asked for, perhaps nore than we can expect to get over the
next 45 mnutes, but at least we would like to touch on the
assay question, the in vitro assay reflecting function, in
vivo also in ternms of sone specific questions about the
trial designs and how subjects m ght be sel ected, and what
types of clinical trial designs m ght be nost useful. Then
also in terns of dosing, we have discussed that we have been
treating with doses that we are uncertain about, whether we
need to be at that level or not. Then data collection if
there is tine.

So | would like to open the discussion first with

the initial question about the in vitro |aboratory
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measurenent if further trials are to be done. Maybe | wll
ask Bob to start on that, and we would invite all of your
participation in this. Please use the m crophones.

DR. MONTGOVERY: | not sure we can necessarily say
for sure what the best assay is. | think we can say that
probably there is the nost famliarity wth ristocetin but
it is also probably the one that has a lot nore variability
| aboratory to | aboratory.

If | can just ask a question, in the Al pha study
didn't you attenpt to standardize the ristocetin cofactor
activity in the individual institutions?

DR. RETZICS: (Not at m crophone; i naudible)

DR. MONTGOMERY: | thought there was sone clinica
study in which instrunments were actually given to the
i ndi vi dual centers.

DR. RETZIOCS: W had sanples sent also to a
central lab. 1I1n 93-01 and right now also in the addendum of
the study, we do send sanples to a core lab. So, we have
two sets of data, data fromthe individual sites and data
fromthe core | ab.

DR. MONTGOVERY: | think when it conmes to doing
studies on patients it is inportant that the individual
centers do the studi es because they need the clinical input
but, in actuality, | think because with all of these assays
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there will be some problens with standardi zation it is
probably preferable that at |east sone | aboratory does them
unless it is carefully controlled so that individual

| aboratories can do it.

| think the issue of collagen binding -- | nean,
there are problens with both coll agen bi nding and
ristocetin, and what you may want for clinical activity may
not be what is best, nost desired for the reproducibility of
manufacture. | have to say that | probably canme into this
t hi nking nore and nore that collagen binding mght be nore
appropriate until | saw Peter's slide that showed what
happens when you take purified von Wl lebrand factor at room
t enper at ur e.

But ny feeling is that we probably need a specific
activity, neaning an anount of an activity, either
ristocetin or collagen binding, over an anmount of antigen as
being an indicator of sort of reproducibility of
manufacture. |If we are dealing with a reconbi nant product,
i ke Immuno's, that ratio may be very different than the
Humate-P. It doesn't necessarily nmean that there is a
correct one or a wong one, it is that one is reproducible
and that when patients are infused it would seemlogical to
i nfuse them based upon sone type of an activity assay and to
nmonitor that activity after infusion.
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DR. VEINSTEIN: Just a question on the coll agen
assay again, if this product becanme comercially avail abl e
woul d you dose on a collagen assay or a ristocetin assay?
How woul d the product be dosed in the case of a reconbi nant
pr oduct ?

DR. SCHWARZ: It depends whether or not in the
meantime col |l agen binding activity will also be addressed by
the international standards available. The only standard,
as we heard several tinmes today, is the plasma standard
whi ch has been calibrated to ristocetin cofactor activity.
If this is going to be calibrated for collagen binding
activity as well, then collagen binding activity would be an
appropriate unitage for clinical applications as well.

DR. MONTGOVERY: Does one col |l agen bi ndi ng assay
give you the sane result as another collagen bindi ng assay?
In other words, is there conparability between those assays
as done, or obviously if everybody is using the sanme kit it
is going to be standardi zed, which may be your intent. But
| think there are other collagen assays that are there, and
have these been conpared to see whether a unit of collagen
bi nding activity in one assay is the sane as anot her since
there may be variability in a ristocetin assay?

DR. SCHWARZ: W have addressed this question
internally by devel oping variants of coll agen biding assays
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based on different antibodi es directed agai nst von
W | ebrand factor polyclonals, nonoclonals, different
col | agens.

W also tried to follow the descri bed
nmet hodol ogi es which, as | have pointed out, involve
tremendous anmounts of collagen bound to the mcrotiter
plate. If it is done within one |aboratory the results are
conparable. But we have seen that wth the routine collagen
assays, as described for ten years, we have difficulties
with inter-assay reproducibility and also with intra-assay
reproducibility. Coating of the mcrotiter plates was not
really honogeneous although we tried our best to do this
properly. This is the reason why we cane up with the
protocol | presented today with the coval ent imobilization
of the pepsin-digested type 3 coll agen.

| hope that there wll be a conparison of severa
col | agen- based von Wl Il ebrand factor binding assays in the
course of the European Pharnmacopei a Comm ssion which is
currently di scussing whether or not collagen should be
i ncluded as an activity assay for von Wl Il ebrand factor
containing concentrates. It was restricted for ristocetin
cofactor half a year ago and | hope they will add coll agen
bi nding as well, but not a special nethod in general.

DR WHITE: | think this is a hard question to
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answer. | don't know whether you are asking what is the
best in vitro test to ask manufacturers to do to indicate
the potency on a bottle. | amnot sure whether you are
asking what is the best in vitro test to determ ne whether a
patient is responding properly to the concentrate.

Those may be two different questions. |If the
guestion is the fornmer, | nmean, that is a discussable point.
If it is the latter, that is, if you are asking what is the
best in vitro test to determ ne whether or not von
Wl ebrand factor is doing what it is supposed to do in a
person, | worry a little bit about the tenor of the question
because | amnot sure there is a best test, and | am not
sure that you want to come out of this with a single test.

| still think that the conbination and battery of
tests that we do may be useful in different patients. Sone
tests may be useful in one patient and will suffice for one
patient, but other tests may be necessary in other patients.
What happens when you say there is a single test that is the
best test is that people stop doing the other tests and they
just do the single best test. Then that is the only test
you have.

DR. LUSHER In that regard though, G1, which
battery would you suggest? | nean, we have seen the
probl ens and we all recognize the problens with bl eeding
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times. | nean, it is a fairly gross test, dependi ng on who
is doing it, and reproducibility | eaves sonething to be
desired. It is only transiently corrective. The antigens,
as we have heard from many of the clinicians and the surveys
we have done, are usually not available to make a clini cal
decision. So you are left with either Factor VIII or

ri stocetin cofactor.

DR WHITE: Well, | still wouldn't exclude a
bleeding time. | nean, in the mddle of the night in nost
pl aces the bleeding tine is the only thing you can do. You
are not going to get a Factor VIII and you are not going to
get ristocetin cofactor activity. Wen it is you and a
patient bleeding tinme is the only thing you can do.

| don't know, | nmean, | am struck by the fact that
many patients who seemto do well at surgery do not have any
correction of their bleeding tinme. Does that nean that
t hose patients would have done well if you hadn't given them
anything? Does it nean the surgeon was just very careful
and tied everything off because they knew it was a person
with von WIllebrand' s disease? That is one possibility.

The ot her possibility is, indeed, that the
concentrate did do sonething and that the bleeding tine
really doesn't reflect a bleeding tendency. | think all of
us have a feeling that maybe bl eeding tines don't accurately

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

241

predict platelet function. | think we feel that nore in
uremc platelet defects -- at least in ny case, | feel that
nmore in uremc platelet defects than | do in von

W | ebrand' s di sease.

If I were going to do clinical studies, | would
still want to check all of these things, and at the end of
the study I would like to say that the follow ng things seem
to correlate with henostatic effectiveness of the product,
bl eeding time, collagen-binding activity, ristocetin

cofactor activity or whatever correlated. For clinical

studies, | would still like to see folks do the whole
battery of tests. Maybe | amstill stuck in an ancient node
t hough.

DR, LUSHER If we | ook at sone of the rather
ext ensi ve observations that have been nade, for exanple by
Jenny Goudemand just for one exanple, where they have | ooked
at all of these things even though they don't get them back
for a day or two, yet, have based their clinical judgnent
and can correlate with the thing that seemto neasure the
best and correlate wth clinical outcone, if | understood
correctly, it was the ristocetin cofactor assay.

DR. WH TE: No doubt. | nean, you have to make
clinical decisions, and you nake clinical decisions based on
what you have. But retrospective analysis of data can stil
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be useful in terns of saying this is and this is not
hel pful .

DR FEDERICI: | would like to add this kind of
observation, we have to nmake a distinction. Wen we want to
test a new product we should rely on as nmany tests as we can
get. The other issue is when we want to think about
follow ng the efficacy, as far as we know, we don't have al
the data available. This cones fromthe audi ence today.

So, everyone shoul d adjust the dosage by a quick decision by
having a test that you can do in about one hour, two hours.
So, this is critical. O course, the test to be used in
this kind of assessnent should fit this kind of requirenent,
ot herwi se you can just nmake a decision wthout know ng what
IS going on.

So we have to adjust our goals. | certainly
suggest and encourage using as many -- you know, the first
generation, the second and maybe the third generation assays
to know what is going on in pharmacokinetics when we infuse
our patients. O course, this is a general statenment, von
Wl ebrand factor is nmultifunctional. Wy should we rely on
only one test? So, we should understand what is going on in
the Factor VIII binding assay and in the Factor VIII domain,
in the von Wl lebrand factor collagen domai n because we know
that there are different epitopes. They are inportant for
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function.

But this is one story. W have to have as many
tests as we can in pharnacokinetics. But, of course, we
al so have to cope with the fact that by follow ng the
pati ent we should have tests. Bleeding tine can be done at
t he bedsi de of course. Factor VIII C can be avail able
within one hour. Also, ristocetin cofactor can be done by
an aggregonetric test in one hour, maybe |ess.

So, can we rely on other assays, like collagen
bi ndi ng? Are we discussing here about doing the coll agen-
bi ndi ng assay in an ELI SA systemonly for one patient? It
woul d cost you $1000 | think. So we also have to be
realistic about that.

So, things are conplex but we have to conme up with
sonme decisions that really distinguish the situation in
trials in terms of pharmacokinetics and efficacy in clinical
practice. O course, this is nmy opinion.

DR. PIERCE: In order to make a correlation
between in vitro activity or a battery of in vitro tests and
attai nment of clinical henbstasis, any tinme you | ook to make

a correlation you need to have sone patients who don't do as

well. |If you have uniformy positive experience, then you
are still in an uncertain zone. So | think having endpoints
that offer a broader range than just a dichotony -- yes, the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

244

patient did well or, no, the patient did not do well -- may
be hel pful in allowing us to better understand the

correl ation between sone of these in vitro tests and
clinical outcone.

The other point is that if we have two or three in
vitro tests which are eventually shown to correl ate rather
well with clinical outcone and then we evaluated a totally
new test, it is not out of the realmof possibility that the
new test mght actually correlate with the other in vitro
tests but then when you try to nmake the correlation between
what happens in the patient clinically in that new test, the
correlation m ght not be as tight.

DR RICK: One last conmment and then we shoul d
probably nove to the second question.

DR. TURECEK: Can | nmake one comrent on the
assays? | would like to cone back to what Dr. Federici
said. W have to clearly differentiate whether what we are
tal king about is clinical assessnent of von WII ebrand
di sease or von WI Il ebrand concentrate test.

For clinical assessnment you should use as many
tests as available. For concentrate you should really have
a test which is reliable and robust, and this is not the
case for ristocetin cofactor assays because, | would rem nd
you, that we depend on a reagent which is very difficult to
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standardi ze and these are human platelets. This is not the
case for the collagen binding assays and this is the reason
why we are in favor of the coll agen bindi ng assay.

DR. LUSHER In ternms of assaying the ristocetin
cofactor content of the concentrate, which | think is
probably further down our list here but since this is com ng
up, presumably all of the manufacturers have assayed their
products even though they may not have the ristocetin
cofactor value in the package insert or on the |label. Do we
know what they are using as a standard? Are they all using
the WHO plasma standard to assign the ristocetin cofactor
potency of the vials, or howis this being done? Do we know
t hat ?

DR. RICK: Can anyone respond to that?

DR. BARRONCLI FFE: Well, Jeanne, | can tell you
just about the ones | know about, which is the Haemate P and
the 8Y in the U K They are both relating to the WHO pl asma
standard, either directly or indirectly. | amnot sure
about the Al pha product and the |Imuno product but those two
certainly are.

DR. CHANG Sone of them use the WHO standard and
sone of them use the WHO standard and generate their own in-
house st andard.

DR MAZURIER. As far as any LFB product is
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concerned, we use an in-house standard cali brated agai nst
t he WHO st andar d.

DR. TURECEK: | can speak for Immuno. Wat Dr.
Chang said applies for us. W calibrate an in-house
concentrate standard agai nst the plasma standard. This is
t hen used for routine assaying.

DR. BARROACLIFFE: Can | just put in a word in
defense of the nuch maligned ristocetin cofactor assay?
Everybody says it is areally |lousy assay and the results
are all over the place, but if you | ook objectively at the
data in the collaborative studies, it is really not so bad
at all. | nean, in the international coll aborative study on
the plasnma standard that we did sone years ago the
coefficient of variation between |abs was 8% The Factor
VIIl clotting assay was 7% So it is really not so bad, at
| east on that type of sanple.

Now, if you look in the concentrate study that
Bill Fricke and coll eagues did, the variability between |abs
was around about 15% on nost of the concentrates. But the
antigen assays had a simlar sort of variability. 1In that
situation you have a like versus unlike situation.

We have seen fromDr. Mazurier's data that, in
fact, you can get very reproducible results with a fairly
sinple ristocetin cofactor assay and, in her case, the CVs
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were actually just as good, if not better, with the
ristocetin cofactor as the collagen binding. So I think we
can probably do better with the ristocetin cofactor assay
but I would say it is really not as bad as it is nade out to
be.

DR. RICK; Thank you. | think we should probably
move to thinking a little bit about how subjects m ght be
selected for inclusion into clinical trials. G|, do you
have thoughts about that, and Jeanne, perhaps to start off?

DR, LUSHER. Well, | guess an easy way to start,
and then | will turn it over to GIl, is clearly type 3
patients who do not have antibodies to von WIIlebrand factor
and type 2 and type 1 who have | ow enough | evels that they
are not candi dates for DDAVP | would think would be all good
subjects for clinical trials, especially for safety of a
product, and then perhaps broken down into subgroups in
terms of efficacy studi es dependi ng on whether they had
severe di sease or type 1 disease.

DR WHITE: Yes, | agree with that. | nmean, | see
no reason to study type 1 patients who are responsive to
DDAVP so basically | would say patients who are unresponsive
to DDAVP, which includes all type 3's and nost type 2's.

That woul d be what | woul d say.
DR. MONTGOVERY: And have been treated nultiple

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

248

times before so that you try to elimnate the new inhibitors
at least fromthe studies that are showi ng efficacy.

DR. WHI TE: Again, as with the Factor VIII
studies, if antibody formation is going to be a question
that is going to be | ooked at and, of course, it is, then
havi ng nol ecul ar types on these people is probably going to
be inportant.

DR. FEDERICI: Just a comment, | agree with al
the definitions. So, |I amthinking about what we have
witten in the protocol of the European Comunity project.
So, what we would like to do in this kind of project which,
don't forget, is a three-year project, is to select patients
inthe first year for this kind of trial, with a crossover
bet ween Factor VIII, von WIIlebrand factor and von
Wl lebrand factor with Factor VIII. So we wll do an
infusion trial to nmake sure that there is no response.

O course, | want to comment a little further on
the fact that we don't want to use previously untreated
patients, of course, and we exclude younger kids. | think
that is normal regulation for henophilia trials. O course,
we are confident that if you have patients who have been
given for years, for many years von Wl | ebrand factor
concentrate, this situation doesn't have any chance to have
inhibitors but, of course, there is a chance to test by
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genetics right nowif we know for sure that 10% of patients
with von Wl Il ebrand' s di sease type 3 can devel op von

Wl ebrand factor antibody if they have |large deletions. So
we are confident that by knowi ng this we should enroll good
and appropriate patients. O course, the issue wll also be
rai sed for the type 2.

We didn't discuss in enough detail but, you know,
it is still an open question whether type 2B can be treated
wi th DDAVP. There are reports of people who are show ng
that you can give DDAVP to a type 2B, or what kind of type
2A or subtype 2A can be treated by DDAVP. So, there is an
open question for the type 2B. But, of course, only by
di scussing wwth a steering commttee in this kind of a
mul ticenter trial will we have the solutions.

DR. PIERCE: In deciding which type 1 patients
respond sufficient well to desnopressin to nmake it
unreasonable to go into a trial of one of these concentrate
products, what specific cut points would people use, and
woul d they use a conbi nation of cut points, such as
ristocetin cofactor activity as well as Factor VIII
response, or would they just use the forner for exanple?

DR. FEDERICI: You know that those type 1 who do
not show platelet von WI Il ebrand factor neasurable, you have
a very prolonged bleeding tinme, very | ow anount of von
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Wl ebrand factor in their plasma. So if you give DDAVP
usual |y you have al nost | ow response. Instead of 30 m nutes
of bleeding tine you can end up with 20 m nutes and the
Factor VIII rises reasonably but not so high and the von
W1l ebrand factor antigen and ristocetin cofactor nove from
the baseline but is not corrected. | nmean, it stays stil
at low levels, no nore than 30, 35. So you don't go for
those patients to surgery with DDAVP al one.

You know, all these kind of paraneters should be
di scussed in the first steering conmttee, and this is an
i nportant issue because all the partners should agree about
t hese kind of paranmeters of course. But | think we wll
cone up with a decision and we wll make the decision on who
t he responders are and who are not the responders.

DR. PIERCE: In evaluating that type 1 response,
do you advocate using bleeding tine?

DR FEDERICl: Yes, sure.

DR. PIERCE: In conjunction with those ot her
tests.

DR. RICK: Any other comments regardi ng sel ection
of patients?

DR. RETZICOS: Actually, when the Al pha study
started we were officially requested by CBER to use as
enrollment criteria the criteria that were included in the
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gui de that Dr. Manucci offered in the studies for von
Wl ebrand's disease. In that guide he nentions that
patients should be enrolled that are DDAVP unresponsive or
DDAVP is contraindicated in them

The point is we later went and clarified what
unresponsi veness is. Since our endpoints in the study are
that the patients should be reaching at |east 50% Fact or
VIIl, ristocetin cofactor and have at |east a parti al
correction in their bleeding time, it appears to ne that
unresponsi veness to DDAVP should neet simlar criteria. |If
the patients do not achieve 50% Factor VIII, ristocetin
cofactor or do not show any inprovenent in their bleeding
time, if any of those do not occur the patient should be
regarded as DDAVP unresponsive or as having a limted
response to DDAVP

DR. MENACHE: Could Dr. Federici provide me with
sone clarification? The selection of your patients that you
are discussing nowis for a pharmacokinetic study?

DR FEDERI Cl: Yes.

DR. MENACHE: Not for efficacy?

DR. FEDERICI: Not for efficacy. | amsorry, |
don't want to go into detail because --

DR. MENACHE: No, | understand. Wen you say you
wi Il not include children, this nmeans what age, and if they
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are type 3 --

DR. FEDERICl: Twel ve years ol d.

DR. MENACHE: And if these patients are type 3 and
they are already under replacenent therapy you will not
enrol | then?

DR. FEDERICI: | think this is maybe an open
i ssue, but in the original protocol submtted to the
Eur opean Community, as far as | renmenber, it is 12 years
old. But, of course, this can be nodified and the steering
commttee could change its position in terns of previously
untreated or previously treated.

DR. MONTGOMERY: |s your concern that they are
going to develop inhibitors, or is your concern that the
clearance in a child is different?

DR. FEDERICI: W are nore concerned about the
testing. You know, you are a pediatrician. You know how
difficult it is to do bleeding tinme in those patients. It
is one of the paraneters we want to test in pharnacokinetics
and the bleeding tine is still very unpleasant for the
patients. So when | see pediatric patients | have probl ens
in convincing the patient, of course, first and then the
parents to make at |east nore than one bleeding tinmes. | am
afraid if we ask these kind of patients to repeat bl eeding
tinme at least four tinmes, as in the protocol, we will have a
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| ot of troubles. So I have the feeling | don't have enough
experience with patients younger than ten years, and for
those patients it is also difficult to standardize the

bl eeding tinme. Maybe you have better --

DR. MONTGOMERY: | don't. | don't feel there is a
problemw th the bleeding tinme being different in a child
over four or five, other than being irritated by having it
done.

DR. FEDERICI: Yes, yes, maybe that would be a
bi as.

DR. MACIK: Actually, the question | have as far
as patient selection also goes sonewhat into the next
question of what you are going to study because, although
use DDAVP up front, there are many type 1's who have cone in
bl eeding then require surgery a day or two into it, and you
only get so nmuch m | eage out of your DDAVP in your type 1's
if you have big surgery or you need henostasis for nore than
one or two days. So, | would hate to see the type 1's
cl osed out of sone of these studies when they are in a
situati on where DDAVP m ght not carry themall the way
t hrough their planned procedure, or whatever they cane in
with. Dental surgeries, planned surgeries that are open and
shut, those DDAVP covers very well in nost patients but we
all know there are other situations where you will use up
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your DDAVP and | would like to be able to include those
patients.

DR. FEDERIClI: So, if | understood exactly, your
comment is related to long treating with DDAVP. Am | right?

DR. MACIK: Right.

DR. FEDERICI: If you have a patient with type 1
and DDAVP and you go through an operation that takes --
usually we try to cope with this problem you know, the
probl em of tachyphylaxis by giving DDAVP three, four tines
in a certain period of tine. Then, if we are lucky -- it
depend son the operation, of course, and the surgery. |If
you can give at |east four shots of DDAVP you can survive 48
hours. Then, hopefully, if the patient doesn't have any
bl eedi ng you can stop your infusion for naybe one or two
days, waiting for the new synthesis of von Wl Il ebrand factor
in endothelial cells. Then you start over --

DR. MACIK: R ght, which sonetines you have the
ability to do but | know that dependi ng how | ow your von
Wllebrand is. | nean, if you have a mld von WI I ebrand
you can usually get away with that. |f you have soneone who
has little lower levels or, let's say, you throwin a little
DIC on top of what is going on so that you are not keeping
up your Factor VIII levels, then you need the ability to
gi ve sonet hi ng besi des DDAVP. It can be problematic
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treating those patients. So, you know, when we use
concentrates we are not very confortable stopping after one
or two days and then giving thema day off and seeing if
they don't bleed and then restarting concentrates. Yet,
that is what we do wi th DDAVP.

| am not against that in a way because it is
better than giving a bl ood product but it needs to be
considered in severe surgeries.

DR, FEDERICI: Just a brief reply. You are right.
The reason why | was presenting this data bout the registry
on vWD in Italy is the fact that we were a little amazed by
the fact that we found nore type 1 treated with bl ood
concentrate. This conmes up naybe with your observations
because, you know, if you have a very conplicated situation
DDAVP can cover you 100% Maybe you can have sort of m xed
treatment, DDAVP and Factor VIII concentrates.

DR, LUSHER: But | think what you are asking
though is, are such patients really good candi dates for a
clinical trial wwth a new product? | nean, clearly, these
ot her groups are not nuddied with other things going on.

DR MACIK: | guess there is a subset of those
that are comng in for big surgery and you can pretty nuch
anticipate that DDAVP for two days -- let's say even a
bypass surgery for a noderately severe type 1 von WI I ebrand
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is going to be alittle tough to treat wth DDAVP only, even
though it is a standard surgery, not conplicated and is
anticipated to go well. That is a patient where you m ght
want a little bit nore than just DDAVP coverage, depending
on how t hey go.

DR. MONTGOMERY: Certainly froma clinica
standpoint that is inmportant. Those may not be the ones
though to include in a clinical trial. No one is trying to
wi thhold the treatnent for those patients because they
surely need it, but they nmay not be the ones to best arrive
at what the dose is that we shoul d be using.

DR MACIK: | would concede that. However, these
are the patients, just as they found in Italy, that are nost
often going to get concentrate when all is said and done
because the nunber of type 1 von Wllebrand is so nuch
hi gher than all the 2's and 3's put together and, therefore,
have nore surgeries, have nore problens. So | would concede
t hat maybe for the first studies, although you m ght

consider, if you are going to treat major surgeries, that a

certain |level of von Wllebrand type 1's mght still be
i ncl uded.

DR RICK: | think we have cone to the third
guestion here and before Jeanne | eaves, | would like to get

her feeling about what types of patients, indeed, would be
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appropriate for a trial and perhaps the question of whether
t hey can have been pretreated with DDAVP, and then if you
have any feelings about the fourth question as well in terns
of dosing. As Dr. Pierce nentioned, we have had reports
today of very uniformly good responses and we don't really
know what the dose should be. Do you feel that we can treat
wi th those appropriate doses and half that appropriate dose
with, of course, an out to treat again with a higher dose
shoul d bl eedi ng occur?

DR, LUSHER Well, in terns of dosage, you know,
one could argue in a nunber of ways. From what we have read
inthe literature and what we have heard here today, it
seens |ike many patients are responding extrenely well to a
dose of like 50 ristocetin cofactor units per kilo for
surgery. So, with these products that are in use and have a
track record now of being effective, but in order to do
studies to give theman indication for von Wl Il ebrand's
di sease -- | guess it conmes down to is it an ethica
guestion? W know that 50 U kg works, say, wth product X
Is it really ethical to say, okay, we know that 50 works so
let's try 50 versus 10, to nake a big difference? | think
Dr. Pierce said this norning if we are doi ng dosage studies
it should be a sufficient power, so in other words a
sufficient range, not |like 50 versus 40 but sonet hi ng
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substantially less. So one gets into the ethical dilemma
there, is that really sonmething that we shoul d be doi ng?

Or, when a product has been out there and used,
i ke sone of the ones we have heard about today, and a
certain dosage, albeit enpirically, has been used and seens
to be effective, should we not just evaluate that and make
sure that in a prospective clinical trial setting no one has
bl eedi ng, or at |east just an occasional person does?

DR. PIERCE. Earlier today there was a comment
about the correlation epidem ol ogically between Factor VIII
| evel s and coronary disease. It certainly seens that if
peopl e are just treated sporadically and have sporadically
hi gher Factor VIII levels that is probably not a great
worry. But what about severe type 3 patients who really are
using the product on a prophylactic basis on a fairly
regul ar basis? There, there may well be an interest in
under st andi ng what the m ni num dosage i nterval should be or
the m ni nrum dose, or to optim ze the ratio of Factor VIII
activity to von Wllebrand factor activity in order to
reduce the theoretical possibility of accelerated
at herosclerosis with these products.

DR. LUSHER Right. There seens to be a variety
of types of products out there, as we have heard, in terns
of their Factor VIII content versus ristocetin cofactor,
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probably all with different potential dosage regines and
potential risks.

DR. PIERCE: The other point is that in
considering the ethical issue of |ooking at |ower doses,
clearly, we need to do this relatively safely and not put
patients at undue risk. But are there certain clinica
ci rcunstances, |ike dental extractions, that would be
relatively nore safe to try a lower starting dose and then
give an increased followup dose if bleeding continued?

DR, LUSHER: The problemw th dental extractions,
at least in ny experience, is that |local factors play such a
role: the operator, the person doing the extraction; the
| ocal care of the wound site; whether or not one is all owed
to use anti-fibrinolytic agents in the clinical trial. So
that perhaps isn't the greatest one to be trying to find the
| onest dose, in ny opinion.

DR. PIERCE: In cases where there are a |ot of
confounding factors like that, do you think there would be a
role for, for exanple, random zing patients to receive
fibrin sealants maybe in conjunction with anti-fibrinolytics
so that two dosage groups woul d both get that sort of
background standard of care, if you want to call it that,
al t hough sone of these products are not approved, and then
one treatnent group woul d be random zed to additionally
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bei ng covered with product, and maybe at a coupl e of
di fferent doses.

DR. MONTGOMERY: One comment | have about dental
surgery, and in ny experience wth henophilia | think we
| earned the | esson that to prevent a bleed from dental
surgery takes one treatnent plus an anti-fibrinolytic. |If
you have a breakthrough that occurs because you stopped
sonething too soon and it occurs at day four or five, try to
stop that one with one transfusion and anti-fibrinolytics
and it doesn't work. | think to subject patients to dental
surgery w thout coverage is not ethical if you know they are
a bl eeder, just because you want to study it. To ne, the
group that may have to get at what the mninmal level is
woul d be to | ook at prophylaxis at two very dissimlar
| evel s to ask the question of when breakthrough bleeding is
going to occur. The problemis going to be -- if any of you
have ever prohyl axed agai nst Factor VII| deficiency wth what
used to be prothronmbin conpl exes, the effect far outlives
the plasnma recovery, and that may well be a problem
particularly since von WIlIlebrand patients don't necessarily
bleed twice a week if untreated |ike, say, sone henophiliac
patients do.

DR WHITE: | worry a little bit about the von
Wl ebrand factor |link and thronbosis and at heroscl erosis.
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Just because a person wth atherosclerosis or thronbosis has
a high von WIlebrand factor doesn't nean that giving von
Wl ebrand factor will necessary cause thronbosis or
at herosclerosis. The high von WI | ebrand factor may sinply
be an epi phenonmenon from sone other factor that is |eading
to the thronbosis and at heroscl erosis.

DR. KESSLER: As a physician treater, | would |ike
to make a plea that we not spend a |ot of tine discussing
m ni mal dosing but spend nore tine tal king about optinal
dosi ng because if we have to wait to decide what m nima
dosing is, we are never going to be able to get this product
into the market. The comment was nmade that we don't know
what adequate mnimal dosing is for henophilia at this
point. So | think what we should really be |looking at is
opti mal dosing for the |argest nunber of patients who have
von Wl |l ebrand' s di sease.

VWhat | amnost intrigued wwth is the issue of
t hronbogenicity associated with this disease and the
treatnent of this disease. Dr. Retzios reported one case of
t hronbotic conplications associated with a henorrhoi dect ony
that the investigator attributed to prolonged bed rest of
i mmobi |'i zati on.

| think we have to renenber several things. First
of all, whenever you design a clinical trial and you
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normal i ze these individuals with their von WI I ebrand and
their Factor VIII level, | think you are going to have to
design the trial in such a way that you actually prophyl ax
t hese individuals the same way you m ght prophylax a nornal
i ndi vidual who is undergoi ng hip, knee, or any other pro-
coagul ant rel ated surgery.

Fromwhat Dr. Retzios presented, it al nost nakes
me wonder whet her we shoul d be | ooking at von WI I ebrand
patients for other inherited defects, such as Factor V
| eiden, in view of the recent reports that have indicated
that individuals with henmophilia A who al so have co-

i nheritance of Factor V leiden may actually have decreased
bl eedi ng as part of the course of their disease. | am
wondering whether if we | ooked for Factor V | eiden defects
in von WIllebrand patients we would see a simlar type of
decreased risk for bleeding and an increased risk for

t hronbotic conplications that we have to be careful about
pr ophyl axi ng for.

DR. JOST: | was going to say exactly what Craig
just pointed out. W don't know what the m ninmal dose in
hermophiliacs in various indications is. | think at this
point we are continuing to use an off-|abel drug, and we are
expecting other physicians to use an off-|abel drug in von
W1 ebrand di sease that we know is effective in control of

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

263

bl eeding in certain patients with von Wl Il ebrand' s di sease.

| think there is certainly nore research that is needed to

| ook nore carefully at what the mninmal effective doses are,
and that is going to be very difficult given the nunber of
patients avail able, the different types of bl eeding
situations that we can encounter, and so forth. But | think
it istime that at | east one or two of these preparations
are approved for clinical used so that we do not any nore
use themoff-Iabel, and that we then go on and do additi onal
studies to define our treatnment nodalities.

DR. PIERCE: Can we design a study in such a way
as to tell the difference between a good dose and a better
dose? | agree with you, we don't necessarily have to set up
the hurdle of determ ning the m ninum effective dose pre-
approval of any product, but the idea is, you know, what are
our options for trial design? Wat kind of control groups
are feasible and appropriate to use? How do we judge one
product agai nst anot her?

DR JOST: Well, | think these are very difficult
questions and they can't be answered here in about two or
three mnutes. You have to |ook at different surgical
procedures. You have to look at different injury
situations; dental surgeries. These are all different. |
think we are aided by experience in henmophilia, know ng
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pretty well what doses we can use that are reasonably
effective, and | don't think you can conme up with an overal
cutoff and say, well, 50 units is good for everybody. But |
think a group of experienced treaters could conme up and help
the FDA to establish, in a prelimnary sense, an adequately
prelimnary sense, what the recomended doses shoul d be at
this sort of stage of experience for various indications.

It doesn't have to be too specific. | think that could be
done based on the know edge that we have and the experience
t hat we have.

DR. MONTGOMVERY: If | could nake one coment, we
shoul dn't | ose sight of the fact that normal patients with
surgery have el evated von Wl Il ebrand factor and Factor VIII
So that necessarily patients that are 200% Factor VIII or
300% that may, in fact, be physiol ogic.

DR RETZIOCS: Well, | would like to add al so that
t he i ssue of nunber of doses is that ATC93-01, the trial
that we designed at Alpha, did attenpt to answer that
question within safety paraneters that were acceptabl e.
Actual |y, when we designed the study in the begi nning of
1993, all we had to go by were the studies by Dr. Mnucci,
and Dr. Manucci had, indeed, dosed the patients at about 60-
70 units of ristocetin cofactor per kilogram W then built
two dosi ng groups, 40 and 60, and we woul d have infused nore
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patients at 60 had the 40 ristocetin cofactor not reacted as
well as it did. So, the point is that it is very difficult
sonetinmes to obtain | RB approval and to go back and say,
well, now we would like to look at 20 but it is likely, from
our results so far and possibly the dosing rel ationship that
we have, that sonme of the patients are really not going to
respond very well. | don't think that the IRB would
probably allow us to perform such a study.

DR. FEDERICI: | have sone comments. | want to
coment about prophyl actic dose for dental extractions and
side effects, nanely thronbotic. W have a | ot of
experience with prophylactic dosage. In the last twenty
years | think that | have seen many tines type 3 vWD with
hemarthrosis. So we usually give themconcentrate. 1In the
ol d days we gave, unfortunately, cryo. After the
concentrates were available -- actually, the patients are
now able to treat thenselves at hone. They call the center
and they say we have hemarthrosis. Wat do we have to do?
So they are used to treating thenselves every other day with
a dosage of about 30, 50 units every other day for at |east
one or two weeks until the problemof hemarthrosis is
sol ved.

The problemw th dental extraction, | agree with
Bob -- Bob knows how these kind of things work. So, if you
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are relying on a good dental surgeon -- we have a sort of
good retrospective analysis. W wanted to m mc what sone
peopl e were proposing in a neeting |ast year, sort of
treating on demand. We went to sone of these dental
extraction patients w thout concentrate, being very careful,
of course. W have been follow ng sone of the type 3 for
just one dental extraction, and it was enough to have a good
surgeon and washing with transanam c acid in order not to
have problenms. Maybe we don't have enough data, but when we
have nore data we will publish this data. So we have to
know t hat .

Then the side effects, thronmbotic, in nmy twenty
years experience | have never seen any thronbotic events in
VWD. The reports by Retzios with Al phanate is a uni que
experience. | have a patient in Mlano. That patient was
very ill. He was not diagnosed in our center. He was
foll owed by our center because he noved to MIlano. He had
H V infections and he had the nost inportant thing, chronic
hemart hrosis, and he got DVP, DVP in that leg. | am
concerned about not having too nuch Factor VIII C around,
but I am not that concerned because these were | ocal
situations, |ocal problens of that patient. You know that
H V can have sort of activation of endothelial cells. W
don't know why. But the nost inportant thing he got was
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hemart hrosis, chronic hemarthrosis in that leg and in his
knees. So the venous circulation could be influenced by the
fact that he was operated on. Post-operation he could not
move his leg, as other type 2 vWD. So we have to realize
that. By chance, we also checked in that patient Factor V
| eiden and it was negati ve.

DR. SCHWARZ: (Cuidelines for the diagnosis and
managenent of von Wl ebrand' s di sease -- when was that
publ i shed? A few weeks ago, in the suppl enent of

Henophi lia, prepared by the Henophilia Center in the United

Ki ngdom Everything is witten here. The question is
shoul d the community stick to these published guidelines or
are we discussing new issues? | nean, it is really very
recent. So ny question would be for surgery for patients
with von WIllebrand' s di sease, von Wl | ebrand factor
concentrates, only concentrates containing von WI I ebrand
factor should be used. Preoperatively Factor VIII C levels
shoul d be raised to 100% This would al so raise von

Wl ebrand factor |evel to above 100% Treatnent may be
required 12 hours later, etc., etc. Factor VIII activity

| evel s pre- and post-treatnent should be assayed. Von

Wl ebrand factor activity and antigen |levels -- activity
and antigen should be assayed pre- and post-treatnent for
the first three treatnents so as to follow a nore infornmed
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pl an of therapy.

| mean, this is an inportant docunent also on the
l[itability issue. Do we have to stick to this, or what is
your feeling? W have one of the authors here.

DR. PASI: Yes, | was one of the people that was
involved in witing this docunent. | am John Pasi, from
Royal Free, London.

| would Iike to say that many issues that have
been nentioned today at this Wrkshop were actually thought
about at the tine we were witing that docunent, and we
wrote that docunent to be the broadest type of docunent that
woul d cover practical procedures and | ooking after patients
at the tine. | don't think it is cast in stone by any
means, and | think it just provided a practical solution to
the treatnment of patients with von Wl Il ebrand s disease.

DR. WH TE: That woul d have been ny comment too.
| think that docunent was conceived as a guideline for
treatment document. The questions that are being di scussed
here are slightly different. It is how do you determ ne
whet her a product is working or not? They are related
guestions but they are not necessarily identical questions.
So it is not unrealistic to re-raise sone of those issues
and say is this the best way to do it? | think those are
fair questions.
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DR RICK: | think the hour is late. W haven't
dealt with the |l ast question. Mark, | need to have sone
gui dance from you whet her we should thank all the
participants in the audi ence or whether we should try for
one nore question.

DR. VEINSTEIN. (Not at m crophone; i naudible)

DR. RICK: The answer was let us try to go on to
talk a little bit about data should be collected i n whatever
trial is designed here. Let nme ask Ross to el aborate on
that just a bit.

DR. PIERCE: Sure. So, we are really talking
about sone of the nitty-gritty of the pros and cons of
different clinical trial design options. Thinking in terns
of how each product that is presented to the FDA shoul d
ideally in the future be eval uated, what choice of contro
group is nost appropriate? Patients as their own control s?
What ki nd of docunentation of previous episodes prior to any
t herapy should be available? In ny presentation | nentioned
hi storical controls to nornmal individuals. W heard about a
trial today where clinical investigators were asked to fax,
24 hours before the patient went to surgery, what they would
guess a nornmal non-bl eedi ng di sorder patient would |ose in
the way of blood for that particular surgical procedure.
Crossover trials conparing, for exanple, products that are
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devoid of Factor VIII activity versus those that have the
conbi nation of the two clotting factors, as is being planned
in Europe. What clinical endpoints are considered nost
informative as a primary efficacy endpoint and as additi onal
endpoi nts that can buttress our confidence in the outcone of
atrial, and how can we fold together the design of trials
to have us understand the relationship between

phar macoki netics and clinical activity to really get at what
was nentioned before, how do we optim ze therapy for the

benefit of patients and to aid the treating physician.

DR. MENACHE: | would like to ask a question
because | ama little bit confused. | heard a control
popul ation. M understanding is that for a control | should

have a group which is treated and a group which is not
treated. Now, | have heard about crossover studies with
different products. W don't have a licensed product. What
are we going to cross it with? Cryoprecipitate? |In Europe
it is licensed. Wat choice do we have here? Crossover
studies with what?

DR WHITE: Well, | think that is where | was
getting stuck too, on the control. | don't think it is
ethical to do a cryoprecipitate control

DR MENACHE: No.

DR WHITE: | don't think anybody would feel that.
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| think the control that Ross is tal king about is nore a
control in which where an individual undergoing a procedure
there is an attenpt to try and conpare that individual with
sone theoretical control of a patient who is undergoing the
sanme procedure who doesn't have a bl eedi ng di sorder.

| think any tinme you ask a surgeon how henbstasis
is and you give himfour or five choices, excellent, good,
fair, poor and none, what he is basically doing is, in his
m nd, conparing that with historical controls.

DR. MENACHE: Right.

DR WHITE: | don't really see a way to do a
control here. | think it would be nice to do controls
because, unlike henophilia where if you take a severe
hermophi l i ac through a procedure you are pretty sure you are
going to take bleeding if you don't treat him here
sonetinmes you are not quite as sure.

DR. MENACHE: Have you tried? A severe von
Wl ebrand surgery with no replacenent therapy? It works?
| mean, who would try? You wouldn't.

DR WHITE: Well, | amthinking because | think
that is a good question and that is what | aminplying, but
| am sure severe von WI | ebrand patients have had surgery
w t hout coverage. | amsure d anzmann's patients have had
surgery w thout coverage, and | am sure henophiliacs have
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had surgery w thout coverage.

DR. MONTGOMERY: But not with infornmed consent.

DR WHITE: Not with infornmed consent.

(Laught er)

DR WHITE: | amnot advocating that. Don't
m sunderstand ne, | amnot advocating that, | amjust saying
that the thought does go through your m nd how do you
conpare this wwth something? | think that is what Ross is
asking. But ny bottomline -- | was | ooking over those
guestions, and the one |I was really stuck on was the first
one and | don't see a way to do a control. | think the FDA
has to assune that although there is no |icensed product
here, there is a standard of care which is being perforned,
whi ch provides patients with von Wl lebrand's di sease with a
treatment. Treatnents have to be conpared agai nst that
standard of care, in ny opinion. You can't go back and say,
wel |, what we have done for the last twenty years doesn't
count; we have to do controlled studies; you have to sinply
conpare it wwth a control. | amnot saying the FDA is
advocating a no treatnent or sonme other type of control. |
think they probably agree with what | just said, but to just
put that out there, |I think that is what the control has to
be. It has to be what our standard of care has been up to
now whet her it is approved for that use or not.
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DR. PIERCE: One very specific thing that I would
like to throw out though is actually question 4B, and that
is treatnment duration. As we heard the results of the
American survey, | conpared what | heard about the nunber of
treatnments in surgeries where it was unconmon for patients
to get nore than five infusions, if | understood correctly,
to the average nunber of infusions used with the French LFB
product in their patient series, which was around 17
i nfusions for major surgery, and I wonder even with a
standard of care product if, at sone point, there isn't room
to do a trial that | ooks at whether an outcone can be good
wi th random zing patients to one m ni num nunber of infusions
and better, lower incidence of rebleeding, if they receive a
| ar ger nunber of i nfusions.

DR. MENACHE: | would |ike to nmake one comment.
When we first devel oped the protocol to evaluate the LFB-
manuf act ured product, | had a neeting with the clinical
investigators to see at what |evel they wanted the Factor
VIIl prior to surgery, and to cal cul ate what anount of
product we should do. Bob was attending that neeting and
there were several investigators, and they would not budge
bel ow 100% Finally, with a lot of difficulty and
di scussion we agreed on 80% In France, with this sane
di scussi on, 60% was enough.
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So, what | amtrying to say is that, nunber one,
no one knows what is the mninumlevel required for
henostasis. No one is going to take the risk of know ng,
nei ther the physician nor the patient. In the United States
we treat patients with nmuch hi gher dosage than in Europe.

It has always been the case. W were richer. W had nore
products. W used nore. Now it is alittle bit different.
But it is extrenely difficult to decide ahead of tine. |If
you discuss it with physicians, they don't want a | evel of
| ess than 80% On what basis? | don't know. But they
don't want to take the risk of having a problemwth a
patient. | just wanted to nake this comment.

DR RETZICS: | would like to add to this. It is

the sane wth the Al phanate study, 100% of Factor VIII was

deened the mnimumlimt before proceeding with surgery. |If
the patient actually did not achieve 100% Factor VIII prior
to surgery, the surgery was aborted. It didn't happen in

any of our cases but that is the provision of the protocol,
and it came through the neetings with the investigators.
Regardi ng a possible control study, | would Iike
to offer a historical note. About the beginning of 1994 we
wer e approached by CBER to run a control study agai nst
cryoprecipitate. W did try, actually, to even get the
safest cryoprecipitate we coul d possibly get our hands on.
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We aged the cryoprecipitate; we did all kinds of PCR work.
However, we couldn't find a single investigator who was
willing to enter in a study like that. Plus, the study had
ot her conplications -- how could you match the dose of the
cryoprecipitate to the dose of Al phanate? You probably had
to dose alnost 1.5 liters of cryoprecipitate in order to
achi eve the sane dose of Al phanate. So, nobody was willing
to proceed with this control study.

DR. MONTGOMERY: | think sonmewhere in the course
of doing these studies to try to get at the question of
m nimal effective dose to prevent bleeding it nmay require
prophylaxis in patients that bleed frequently, and it is a
totally different study. G ven that the standard of care,
at least in nost places, is not yet prophylaxis, then being
able to do sonething on different |evels of prophylaxis
could be useful. If you actually could determ ne that
prophylaxis with 10 units -- let's just be extreme -- 10
U kg/ week as opposed to 20 U kg every ot her day, or
sonet hing, in soneone that maybe bl eeds several tinmes and is
not on prophylaxis mght be able to get at the question of
are there really levels, other than zero, at which bleed in
such patients.

DR RICK: Are there other comments? |If not, we
certainly thank all of the participants, and | would like to
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(Wher eupon,

276

at 5:25 p.m, the Wrkshop adjourned.)
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