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PROCEEDI NGS
Openi ng Remar ks

DR. HEALEY: Good norning, |adies and gentl enen.
| would like to start today's program M name is Chris
Heal ey, and | amthe executive director for PPTA North
America. On behalf of PPTA, | want to thank you all very
much for comng. It is wonderful to see so many people
here. | think some of you know that the programis so
popul ar that we actually had to stop registration. So,
consi der yourselves fortunate, | guess, you were able to
sneak in. But thanks very nuch

Just a couple of things, |I did want to, on behalf
of PPTA, acknow edge how privileged we feel to have the
opportunity to co-sponsor the programw th the Food and
Drug Adm nistration. It has been a great process. | can
tell you it has been one that has been a long tine in the
maki ng. For over a year we have been working with the
folks at FDA and within industry, putting together the
program and the agenda to nmake sure that it is a really
meani ngful and informative series of presentations over the

next day and a half.

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

In particular, I want to acknow edge Andrew Chang
from FDA, who has spent a lot of hours and a ot of his
personal time and resources hel ping design the program and
put it together, and making sure that it is appropriate and
beneficial for all of us. Also, PPTA Craig Mendel sohn, who
is our director of regulatory affairs, who has worked
really hard on this over the past year or so, meking sure
al so that the industry fol ks kind of had their act
together, that we were working well wth FDA and making
sure the agenda cane together. So, particular thanks to
the two of them

Also, in terns of adm nistrative matters, Hel ns
Briscoe is our neeting planner and | think they have done
an outstanding job, and our AV resources, Capital AV have
been a big help in making sure everything is set up. So,
if you have conplaints, feel free to go to them If you
have conplinments, feel free to cone to Craig, nyself or
Andrew. We will be welcom ng those throughout the day.

Wth respect to questions, we anticipate that
there are going to be a lot of questions. This is
obviously a very inportant topic and, given the |evel of

i nterest that has been expressed, we hope to have a really
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dynam c program W anticipate that we may be running
tight in time with questions in particular, but we have

i ndex cards that are avail abl e so, please, throughout the
day jot down any questions you have and we will have fol ks
wal ki ng around the room collecting those index cards. |If
we don't get to your particular question during the QA
there will be panel sessions where we can address

addi tional questions. So, don't worry, we will get to al

t he questions that we possibly can.

Wth that, thank you very much once again and |
amgoing to turn it over to Dr. Winstein.

Agenda Overvi ew

DR. VEI NSTEIN.:  Thank you, Chris. Well, it is a
pl easure to be here and | anticipate this neeting wll be
very productive.

The issue that we wll be discussing primrily
over the next day and a half wll be how best to inplenent
t he provisions of our guidance concerning denonstration of
conparability of human bi ol ogi cal products, including
t her apeuti ¢ bi ot echnol ogy-derived products. Henceforth we

will refer to this as the guidance.
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| think that as we go along here, we realize that
under st andi ng the provisions of this guidance on part of
the FDA and on industry's part will help us to better
formul ate subm ssions; wll understand each other's
concerns and expectations; and eventually it should lead to
reachi ng our overall goal, to provide consuners with safe,
pure and potent products in the nost expeditious nmanner.

It should al so be renenbered that a gui dance is
just that. A guidance contains recommendations; it does
not contain requirenents. So, | wll enphasize over and
over again that there is no substitute for good judgnent,
and this good judgnent is based on good data and on
experience and on know edge. This will be, again, a
continuing thene throughout this neeting.

CBER has a nunber of concerns that are rather
routine. W |learn at CBER school that there are a nunber
of issues here that are rather common and that we can
anticipate mght affect the plasma derivatives if there is
a manufacturing change. | should point out that this
docunment was issued in 1996 with the intention of reducing
the need for clinical trials if it could be denonstrated by

ot her nmeans that product, before a manufacturing change,
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are conparable to the product produced after the change.

Qur problemis in defining exactly what "denonstrate

product” and "conparability"” actually neans. These wll be
topics that we will be discussing throughout this entire
nmeet i ng.

| should nmention also that a copy of ny slides |
guess i s being handed out now so you m ght not have to
wite everything down i mediately. Anyway, you know, one
can consider this as sort of a rogues' gallery of issues
t hat we have concern about. This includes the production
of neoantigenicity, new aggregation, polynerization and
degradation after a manufacturing change, oxidation,
deam nation, altered glycosylation. W w Il be discussing
to sonme extent during the course of this neeting
i ntroduction of vasoactive substances, particularly the
pre-kallikrein activator; change in reactivity towards
substrates or receptors; introduction or renoval of so-
called inpurities that affect the product safety and
efficacy; a change in nolecul ar species distribution, for
exanple, a change in the distribution of imune gl obulins;

and the introduction or proteolytic enzynes.
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The inmportant point here is that the nore
information that a manufacturing can supply us about these
particul ar issues up front in their subm ssion, the nore
likely is it that we will be able to review the subm ssion
qui ckly and that we will be able to have reduction in the
review cycles. | point these particular ones out because
these are pretty nuch the hot topics. W wll hear sone
ot her issues as we go along, but these are ones that are
quite uppernost in our m nds when we do a review

The questions that we are confronted with
foll ow ng a manufacturing change: what is the clinical
significance of an observed change in an analytical result?
Now, often it occurs that one mght see a slight shift in a
peak on a chromatography readout, or you m ght see a slight
change in the distribution of product species. The
guestions that a reviewer has and that you should have in
anticipating what the reviewer question is, is what is the
significance of that analytical result? How are you to
evaluate it? And, it is very inportant that you assess
your data; that you give us up front your assessnent of

what that change mi ght be rather than just giving us raw
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data where we pick out the anomaly and try to deci de what
it mght nean.

The other issue is how confident can you be of
product conparability if you observe no change in
anal ytical results. The question there is whether your
nmet hodol ogy is sensitive enough, and how can you assure us
that, in fact, there isn't sonmething that has crept into
t he new product ?

We think, of course, that there needs to be an
approved reci procal communi cati on about the expandi ng body
of experience in paradigmsituations that influence our
regul atory decisions. What does that nmean? The notion is
t hat we have an increasing body of knowl edge as we go al ong
and try to manufacture. The PKA incident is one that,
again, we wll discuss in sone detail. These are
experiences that a particular conpany m ght have in the
production of a product here, but it becones the paradi gm
for our thinking about many other products. The point is
that it is very inportant that we have an opportunity to
share what these paradi gm experiences are, and conmuni cate
t hem t hr oughout the industry so that we will have a conmon

reference point to go to, to be able to have better
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subm ssions; that we are all working essentially off the
sane page.

So, what | presented in the previous slide was
actually a nunber of issues that are our chief concern
here. You will get a sense of our highest |evels of
concern here are, but again the idea of sharing is very
i nportant and, as one outcone of this neeting, | think we
shoul d work toward establishing sone way of being able to
share our experiences both at the FDA and fromindustry.
Actually, this neeting is an exanple of that kind of
sharing of information

Now, to quickly go through sone of the issues
that will be presented during the rest of the one and a
hal f days, we will have a discussion fromindustry and from
CBER representati ves on perspectives in general and
conparability. W wll discuss the review guidance in much
greater detail. W wll be tal king about the
characteristics of plasma-derived therapeutics as opposed
to specified biotech products, can we use the sane kinds of
i nstrunmentation of analysis on plasnma proteins as we use on
bi ot ech products? W wll tal k about approaches to

establishing conparability and we will have a rather
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extensive review of |atest analytical biotechniques that
can detect changes in protein structure and product
cont ent.

W will also discuss the preclinical testing for
product characterization and conpatibility. The issue here
is what can aninmal studies tell us? Wat are the
weaknesses and strengths? W wll also have a di scussion
of potentially a new system of detecting neoantigenicity
that in the future may be used to give us a sense of a
potential of a product to have neoantigen formation during
t he product change.

W w il also talk about the design of clinical
studies to denonstrate conparability. The issue there
perhaps is should we always strive to establish
conparability, or are there sone instances where it would
be actually a better strategy to consider a product as a
new product. You may need |l ess patients in the clinical
trial under sone circunstances than if you tried to
establish that a product is conparable before and after a
manuf act uri ng change.

W will also discuss the classification of

subm ssions and/or reports, CBEs, CBE-30s or prior approval
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suppl emrents. Wat should be the criteria for
characterization? Wat are the advantages and

di sadvant ages of a given classification? And, we will give
exanpl es of successful and unsuccessful applications of
this regul ation.

Here is a little quote, "though success is nore
pl easing, failure is often no less instructive.”" This is
Francis Bacon, in 1590. | actually got this quote from
John Fi nl ayson.

Regardi ng case studies, we will be tal king about
successful use of a conparability protocol and a
conparability study that reduced clinical trial
requirenents. We will also then have a very extensive
di scussion of two situations where we had the pre-
kal i krein activator as an issue that affected product
quality and, again, the notion here that small changes in
manuf acturing can have a | arge effect on product quality.

Finally, on the second day we will be talking
about conparing fractionation internediates. W wll be
di scussing the need for fractionation internediates in the
mar ket pl aces, the issue of reduced supplies of plasma, and

we will be discussing the criteria for conparing the
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internediates. W wll also review the draft gui dance
entitled, Cooperative Manufacturing Arrangenents for

Li censed Bi ol ogi cs, and have a case study of the acceptance
of a fractionation internediate.

This is a very anbitious agenda. Chris already

alluded to the idea that we do want participation. | think
that part of the success of this neeting will be the idea
that we can exchange ideas freely. Please, do fill out

these cards here and we will try to discuss as many of your
guestions as possible during our session later in the
afternoon. Thank you for your attention.

The first speaker will be Mchael G oss, who wll
give an industry perspective on conparability.

| ndustry Perspective: Conparability

DR. GROSS: Good norning, everyone and thank you
for comng to this neeting that has taken us al nost two
years to put together. M nane is Mchael Goss, and | am
responsi bl e and proud to present the industry viewpoint on
conparability as it relates to plasnma derivatives.

Change can occur throughout the product life
cycle of a biological product to, anongst other things,

i mprove product quality, enhance conpliance with
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regul ation, inprove facilities and equi pnent, extend
production capacity and i nprove efficiency. A plasna
derivative change can occur in basic fractionation,
purification, formnulation, packaging, storage, testing.

Bi ol ogics are said to be defined by their
manuf act uri ng process, so meking change in the process
means maki ng change in the product. This raises issues
about adverse effects of change, and it al so rai ses issues
about the rel evance of previously established clinical data
to the product made by a variant process.

The conparability process is a tool with great
potential for expanded application in the managenent of
change in our industry. New chem cal and bi ol ogi cal
bi oprocess anal yti cal nethodol ogi es provide tools to
address difficulties encountered in the characterization of
bi ol ogi cs, including plasm derivatives. Successful
application of nodern anal ytical nethods encourages the
managenent of change through conparability approaches.

Over the next day and a half we will discuss
chal l enges, difficulties, success, failure and the future
of managi ng change in the product of plasma derivatives and

pl asma protein products. W hope to conme away fromthis
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meeting with an inproved understandi ng of how to best apply
t he conparability concept and what changes m ght need to be
made in the future

| will begin with an attenpt to define a few key
terms, raise a few questions and nmake some suggestions for
areas that need inprovenent. The conparability concept
concerns meke scientifically sound judgnments based on data,
based on data conparisons; manufacturing and manufacturing
hi story of change, perhaps as nmuch as forty years of it;
clinical experience; and it conpares two pharnmaceuti cal
entities, perhaps a drub substance, a drug product, a key
i nternedi ate, one derived froma variant manufacturing
process that was used to produce the other, to determne if
they are sufficiently the sane or simlar enough that they
can be considered--and | use the next word with sone
trepidation--equivalent in their effects. |In particular,
the chem cal, biological and clinical effects.

Control |l ed change is good and the conparability
concept was devel oped to provide a vehicle to accomodat e
t he manufacturer's need to make changes and FDA's need to
control change. Conparability was intended to provide post

FDAMA regul atory relief, an approach to controlling change
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that does not place the regulatory barrier so high as to
di scourage it.

The conparability protocol is codified in 21 CFR
601. 12(e) and had to apply conparability as described in
t he gui dance, 1996 CBER gui dance entitled, FDA Gui dance
Concerni ng Denonstration of Conparability of Human
Bi ol ogi cal Products, Including Therapeutic Biotechnol ogy-
Derived Products. A conparability study is an experinent,
a side by side conparison of properties of a drug
subst ance, a drug product, a process internedi ate nade by
an established process and a variant process. A
conparability programis a collection of conparability
studies that are well reasoned and well designed and are
intended, in part, to elimnate the need for clinical data
t hat provi des evidence that a manufacturing change has not
adversely inpacted identity, purity, safety and potency of
a biol ogi cal product.

It is not a testing hierarchy. Rather, it is a
program of studi es designed with an understandi ng of the
performance of a validated manufacturing process and the

pl asma protein product produced.
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The design of a conparability programis driven
by the nature of the change and its location in the
process; the stage of devel opnent; the product
characteristics; the potential for themto change and
af fect product purity; the type of product and its intended
use; the physicochem cal and bi ol ogi cal properties of the
product and their potential to produce rel ated substances;
the suitability and availability of analytical nethods to
asses the inpact of change on these characteristics, and
the rel ationshi p between product quality and bi ol ogi cal
activity and product safety and potency.

Conparability conpari sons or chem cal, physical
and biol ogi cal data for drug substance, drug product or
internediates will usually include routine rel ease test and
stability data. This nay be supplenented with in-process
tests at the manufacturing step nost likely to be inpacted
by the process change. They may al so i nclude non-routine
tests, including nethods at early stage used to
characterize the consistency of production, and they al so
requi re nore advanced tests, newy devel oped tests if

establ i shed net hods are not sensitive enough.
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Besi des physical/chem cal characteri zation

studi es, conparability studies will often include in vitro

or in vivo bioassays in nodels and may include ani nmal

phar macoki neti ¢ and pharmacodynam ¢ studies and toxicity
studies and, in some cases, even clinical data is required
such as i munogenicity data, pharmacol ogy data or maybe
even safety data.

After data froma conparability program provides
evi dence to reasonably conclude that the manufacturing
change has not adversely affected product characteristics,
t he change nay be approved by FDA. \Wen conparability,
however, cannot be established because it appears that the
product has been adversely inpacted or perhaps the nethods
applied are not sensitive enough to establish that no
change has occurred, then clinical studies nmay be required
to show that the change is not associated wth an adverse
effect.

For ol der, |ong-established products routine
rel ease tests and net hodol ogi es may be based on cl assi cal
bi oanal yti cal nethods, but for conparability studies nore
advanced nmethods are required and if they are not avail able

clinical studies may be requested.
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A conparability protocol is a prior approva
suppl ement describing the conparability program It is
intended to facilitate the review and approval of a
di screte change in facilities, equipnent or manufacturing
process by establishing agreenent between FDA and the
sponsor over the content of a conparability program and the
acceptance criteria. It is intended to provide a route to
reduced reporting category.

The bi ol ogical licensing/reporting categories
that are codified in 21 CFR 601. 12 are the annual report,
changes being affected suppl enent, changes being affected
30 suppl enment and the prior approval suppl enent.

Typically, a conparability protocol would be used to
downgrade reporting category for a prior approval

suppl ement to a CBE-30 since that is where the biggest bang
for the buck occurs.

Once FDA approves a prior approval suppl enment
containing in part the conparability protocol and
acceptance criteria, and when the protocol is exercised and
preestablished criteria are net, the change may be approved

on the bases of a CBE-30.
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In a workshop concerning well characterized
bi ol ogi cs hel d about seven years ago, FDA specified four
types of biological products considered at the tinme to be
wel | characterized, nanely, therapeutic DNA plasm ds,
t herapeutic synthetic peptides of |ess than 40 residues,

nmonocl onal anti bodies for in vivo use in proteins derived

from reconbi nant DNA.

VWiile the term"well characterized" is not
rigorously defined in regulation or guidance, it was stated
in the workshop that a well characterized biologic is one
whose identity, purity, inpurities, potency and quantity
can be nmeasured and controlled. The termal so suggests to
me having detail ed know edge of the nmechani sm of action,
product process and clinical performance such that
consi stent and predi ctable manufacturing can be controll ed.
Wel | characterized seens to be related to the concept of
conparability, although it seens that this relationship is
not essential .

Pl asma derivatives are not specified by FDA as
being wel|l characterized and conparability approaches are
still allowed. The inportance of well characterized

designation in the regul ation of change through
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conparability approaches is sonmething that will be
clarified in this meeting.

VWhat is the downside if plasnma proteins are not
considered to be well characterized? Can we still manage
process change using conparability approaches? Plasma
protein products are typically not as highly purified as
products derived from bi otechnol ogy. They are frequently
hi ghly enriched concentrates of endogenous proteins. These
may be considered to be | ess characterizable than a product
derived frombiotechnology. |Is this a problen? 1Is this
characteristic of proteins isolated fromnatural sources a
stunbling block to considering plasma derivatives to be
wel | characterized? |If the answer is yes, then what is the
ef fect of being considered to be |l ess characterized? Are
we waning in our |evel of understanding of a relationship
bet ween structure function of plasma-derived proteins and
the i npacts of change on structure function? 1Is it a
problemthat in fractionation multiple products are
stripped from source plasnma pools but in biotechnology the
manuf acturing process is directed at detection of a single
product? |If plasma derivatives are not considered to be

wel | characterized and if that matters, then perhaps we can
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suggest that they be considered to be substantially or
approxi mately characteri zed.

The product characteristics of plasma derivatives
are routinely neasured and controll ed using both classical
and nodern tools of protein chem stry, and sone exanpl es
are shown here. Safe, potent and pure products have been
made, for the nost part, consistently over |ong periods of
time. Today using nodern nethods, biologics can be
characterized to a |l evel not previously achievable
provi ding i nproved opportunities and a stimulus to apply
conparability approaches in the regul ation of plasnma
derivatives. You will hear in one of our next tal ks how
nmoder n net hods of bi oanal ytical characterization have been
successfully applied to plasma derivatives.

We hope to di al ogue over the next day and a half
to better understand FDA s expectation about the
characterizability of natural biologics, and the
rel ati onship of conparability, and what differences there
m ght be between a well characterized biol ogic and one that
is highly characterized but still may not qualify for this

di stinction.
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Three inportant areas where conparability
concepts are being applied are likely to be applied with
greater frequency are in the devel opnent of new product
presentations, such as new strengths, packagi ng
presentations, the upgrading of facilities, manufacturing
processes, equi pnent and in the exchange of fractionation
internedi ates. The nature of our industry today requires
finding efficient ways for manufacturers to exchange
fractionation starting materials, internediates, under an
appropriate level of control. Using a conpany's A
cryoprecipitate to manufacture conpany's B Factor VIII, or
conpany's C manufacture of inmune globulins fromconpany's
D Fraction Il plus Il paste is not uncomon, and the
practice is likely to increase over tine.

Anot her new and i nportant area for increased
application of conparability concepts in the plasm
derivatives area is in process, equipnent, facilities
changes that enable the rapid and econom cal depl oynent of
new t echnol ogi es ai ned at achi eving approved i nproved
process, assuring pathogen safety, reducing product
shortages and provi ding access to new processes, facilities

and equi pment that better conformto ideal nodels of GWP.
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For conparability to be a useful tool, plasma
derivative manufacturers need to devel op conparability
protocols with confidence that FDA' s requirenents are
under st ood, and protracted negotiations over the content of
a conparability protocol will not be routinely encountered.
Predictability is very inportant. W recognize that a | ot
of our conparability depends on the specifics of a
particul ar process change. Historically, everything has
been case by case; maybe it is tine to challenge this.

The conparability concept was devel oped to reduce
regul atory burden, and the need is for industry and FDA to
establish together, as best we can, rules, paradigns,
gui del i nes, expectations, etc. to inprove our ability to
anticipate and plan to neet requirenents. The
conparability concept has the potential to be an inportant
regul atory tool but for it to be useful, it nust be
predi ctabl e and provide realizable benefits.

The Pl asna Protein Therapeutics Associ ation
menber shi p hopes that the utility of conparability
protocol s can be inproved through clarification and

specification of requirenents for plasna derivatives, and
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we hope that this nmeeting will catalyze this effort. Thank
you.

DR. VEEI NSTEIN. The next speaker will be Chris
Joneckis, who will give the CBER perspective on
conparability.

CBER Perspective: Conparability

DR. JONECKI S: Good norning. M nane Chris
Joneckis. | amthe senior advisor for chemstry
manuf acturing and work for Dr. Zoon, which neans | do a | ot
of interesting things and one of those things recently, for
a period of tine, has been conparability. Let ne point out
that this conference is very tinely in that we are taking
an internal | ook across CBER at what we have done regarding
conparability over the past six years since the guidance,
as it has been terned, has been issued. So, this
conference is very useful and inportant to, | think, let us
sit back and help us in our internal thinking as well.

Secondly, it is inportant | think al so because
there is an ICH initiative to devel opnent a concept or,
rat her, a guidance on conparability and, although the
proposed scope will focus on biotechnol ogy products,

soneti mes those gui dances seemto have applicability in
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ot her regions towards a broader variety of products. So,
that is also very useful

What | amgoing to talk about today is a little
bit nore of the broader perspective of conparability across
CBER. Everyone is well famliar with the CBER m ssion
statenent, but the part | would like to focus on is the
fact that the regulation of these products is founded on
science and |law to ensure that purity, potency, safety
efficacy and especially availability of those products.
Before that term"availability" was fornally added to the
m ssion statenment, CBER had a |long history of partnering
and working with industry to facilitate the delivery of
products and approved product changes. As you have heard,
that in part facilitated the devel opment of this guidance
back in April of 1996.

It was clearly nmade possible by a | ot of
advancenents in tinme of manufacturing nethods, process
control nethods such as validation and other tests, and
anal ytical tests to assess products, the drug substance,
the internedi ates and such. The gui dance was devi sed for
al | biological products regulated by CBER and, as you have

heard, the key product is to denonstrate product
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conparability of a pre-change and a post-change product,
and the whole issue was at this point that, dependi ng upon
several factors which sonme speakers have spoken about, one
may al l ow a change wi thout the necessity for preclinical
and/or clinical testing.

Well, what is conparability? The closest we cone
to a CBER definition is taken fromthat guidance, and it is
that FDA may determ ne that two products are conparable if
the results of conparability testing denonstrate that the
manuf act uri ng change does not affect safety, identity,
purity or potency, essentially a very broad and operati onal
term O hers have proposed different definitions that |
have seen in various foruns.

| think the other way to define conparability is
what it is and what it is not. The tests that are used for
a conparability programdo not really allow us to determ ne
that the pre- and post-change products are identical in
fact, although, for exanple, the analytical nethods may be
able to say that the pre- and post-change products are
i ndi stinguishable is the key point, | think, to make.

The second point is that you can also say what it

is not. Well, clearly you can nove into the range of it
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being different. That al so depends upon how one defi nes
"different” and what the operational types of terns are
used, the criteria that are applied, although with the
caveat that you may have certain differences for exanple in
anal ytical assessnments as long as they don't translate into
significant clinical safety and efficacy effects. So,
conparability falls somewhere, in a sense, in that area.
The concept of conparability, again, is across the life
cycle of the product and that is howit is applied in the
gui dance and how it is applied at CBER O course, there
is deference to the fact that there has to be sone
flexibility in where one is in this whole life cycle to
allow for flexibility for process and product devel opnment,
especially early on, but, again, in those situations you
are al ways doi ng sone type of clinical and perhaps
preclinical testing. The real issues that cone into play
are nore during the Phase |1l or post Phase |1l changes and
post - approval changes where, again, the need may not be to
do preclinical and/or clinical testing, and | think that is
| argely the focus of the issues today.

The other point is, as people have said, that the

conparability protocol, which is basically an operational
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mechani sm whi ch nay all ow one to get a reduced reporting
burden on this post-approval change and may in certain
cases allow for expedited product rel ease, has been used
and has been used quite successfully by a whole variety of
products across CBER. The point to make though is that the
concept of conparability clearly falls into this
conparability protocol

The el enents, as other speakers have said, of the
conparability concept, as well as various considerations in
devel oping this conparability assessnent program can be
sort of grouped into several areas: process, product,
anal ytical, predictability and manufacturing changes. This
is the way | have characterized them

Just a few quick comments on that, the old dogma
or the dogna that the process is the product may or nay not
still be applicable; may or nmay not be applicabl e dependi ng
on the product class that one is speaking about. Wether
that is a debatable topic, | think it is still clear to say
that the process clearly defines what that product is going
to be regardless of the starting source or starting
mat eri al that may be used. Again, the products across CBER

are still heterogeneous. There is an inherent
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het erogeneity across those various products. There are

al so considerations for certain nolecular conplexity and
the influence of inpurities which subsequent speakers w |
di scuss.

Al so, the analytical ability, where we are
currently in the anal ytical capabilities--what are the
capabilities to detect differences? What are the inherent
l[imtations of all nmethods that we face not only in |ooking
at the conparability issue but in approving new products?
VWhat is the ability to detect small differences in |arge
nol ecul es that may have profound consequences? Again, the
predictability, as other speakers have said, is based
| argely on the know edge, history and experience of your
product and your process cone from devel opnental studi es.
Lastly, the type and extent, the conplexity, if you wll,
and where you are in the life cycle concept of the
manuf act uri ng change.

So, all these are | ooked at in considering how to
determ ne the conparability assessnent program |n many
ways they are interrel ated--again, what kind of process and
the purity of that resulting product and the heterogeneity

and conplexity of that product to sone extent detern ne
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what anal ytical nmethods you nay be able to apply, and the
results that conme fromthose anal ytical nethods. The type
and extent of this change will also influence what types of
addi tional studies may be needed. Again, as has been
identified in the guidance, the key conponent is what you
can predict.

The next three slides is material | have already
covered on this slide, so |l will just skip them This is
the life cycle of CBER as it has been called the world of
products. Wen you | ook at conparability, conparability
really has been applied to this upper quadrant of products,
nost|ly because these products for the nost part are stil
in the devel opnent cycle and there are very few |licensed
types of products. Plasma derivatives will be the subject
of this conference so | won't discuss those but just a few
coments on these other types of products.

Vacci nes has had very limted use of post-
approval types of conparabilities. |In many ways, they are
het er ogeneous, naturally traditionally derived material and
t hey have inherent concerns about being able to define the
het erogeneity and the conplexity of those constituents in

t he drug substance, including the active ingredient. So,
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there has been rather limted use of the conparability
post-approval, at least in ternms of being able to not
require some type of preclinical or clinical testing.

The | argest group of experience we have had with
conparability has been for the specified products, in
particul ar these two highlighted here, the therapeutic DNA-
derived products and the nonocl onal antibodies from
reconbi nant or naturally derived sources.

As ot her speakers have alluded to, what is the
rel ati onshi p anong these various products? |If one | ooks at
a synthetic product which may include things such as
chem cal identity or a synthetic peptide versus the
speci fied products as defined by the FDA versus sone of the
nore traditional products, in general | think people have
i ndi cated that as one noves fromleft to right across the
screen there is increasing inpurity, increasing ability to
be characterized and perhaps to sone extent decreasing
het erogeneity, although | should point out that | think
there are, as | have tried to show here schematically,
overlaps within these various types of product classes.

So, in fact, there has been a naturally derived product

t hat does have properties simlar to that of the synthetic.
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So, it may be easier to tal k about individual exanples or
products within a class as opposed to the entire class
altogether. | think that is reflected in how we approach
conparability and is part of the overall assessnent that
one has to make in devel oping a conparability program

| would Iike to spend the next few slides on
exanpl es that we have | earned from specified products.

Time does not allow ne to go into substantial anount of
detail, but I think it is inportant that we take a | ook at
what we have learned froma well characterized group of
product s.

The reasons for manufacturing changes in these
products is sumari zed here. | think it is generally
applicable to say that these are also the types of changes
that we see for various products across CBER Again, there
are the standard types of pre-approval process devel opnent.
This is a big one, increasing product supply for many of
our products and it has been acconplished through process
optim zation such as increasing yield, scale-ups or
duplication of existing processes or additional
manufacturing sites, either froma contract nature or from

additional sites put on by the initial manufacturer.
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Agai n, they may be driven by just process optim zation,
updating the process for econom c concerns or newer
technol ogies comng on line. Again, there are always
conpliance-driven el enents, for exanple, the need to
el i m nate human and ani nal derived conponents, or
i nspectional issues, or general facilities inprovenent.
So, | think those are sort of the types of changes that we
have seen

So, what can we say about specified products
general ly? Well, overall the scal e-ups are generally |ess
problematic in causing problens. It sort of makes sense
when one stays with the sane process and the sane
princi ples of those processes, they seemto be |ess
problematic in types of concerns and issues that we have or
have seen

Changes in an early manufacturing stage, the cell
bank or the cell culture fernentation are of great concern
and do have great potential to inpact the drug substance.
There are several exanples where we have sone additiona
problens in ternms of |ooking at conparability.

There have been exanpl es of inadequate

characterization of raw materials or conponents that can
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af fect products, and those can be naturally derived
materials, biologically derived materials or actually even
chem cal entities. There are exanples where if chem cal
entities have not been conpletely characterized or
characterized to the right quality issues, they can
prof oundly change t he whol e nol ecul e and cause products to
not be conparable. There have been exanpl es of that.
Formul ati on changes can affect products,
especially for sub cu. and im products. There are several
exanpl es where that has happened. And, there are several
exanpl es where there have been changes at site of
manuf acture that can affect the drug substance and drug
product. Picking up the product and noving it to a new
| ocation with no or extrenely m nimal changes that one
woul d not predict to have an inpact have had changes.
Exanpl es have occurred during | ate product devel opnent,
such as Phase Il type of situations or even post-approval.
Overall, neeting drug product release
specifications alone is not sufficient. Characterization
studi es nmust be performed, | think, for all the changes
that we have had for specified products, as well as other

products--the conplete anal ytical characterization, the
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conpl ete package has to be performed, as well as perhaps
rel evant in-process control tests on appropriate
i nt ermedi at es.

Changes for within specifications my be
important. There have been exanpl es where even though
speci fications have been established for products and al
of the resulting post-product changes have net
specifications, there have been situations where one
product or one product |ot has been out of trend, if you
will, and that has been shown not to be particularly
conparabl e. Wat does that say? Does that say that
per haps specifications were not appropriately established
to begin wth? Appropriate characterization or process
devel opnent studies were not perforned? That is possible,
but it is inportant to highlight that, again, within
speci fications changes can be inportant and they don't tel
you everyt hi ng.

VWhat can be very sensitive neasures is trending
t he acceptance criteria for nultiple pre- and post-change
lots, in addition to doing side by side characterization
of , say, your typical three lots that people |ike to do.

Looki ng at those trends has been very enlightening in terns
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of seeing what types of changes have occurred and, again,

conbining that with what type of changes may be seen within

specifications has been particularly illustrative. It is
difficult, | realize, to do this especially as it requires
a substantial post-change material. O course, drug

product and drug substance can change upon storage and you
need to consider that in devel opnment of the post-approval
conparability protocol

Anal ytical testing has been the basis for
est abl i shing product conparability in specified products in
sone cases, actually in quite a few cases. The PK data may
or may not be needed. Again, it is part of that overal
al gorithm and consi derations that have to be | ooked at.
For nore substantial changes, dependi ng on how one | ooks at
that, PK studies are again particularly needed. PD studies
really aren't done for specified products for many reasons.
There are very few PD studies that we have had. Hence, it
is really not utilized per se.

Cinical efficacy and safety data generally is
less likely to be needed, although it has been requested in
sonme cases. Again, assessing imunogenicity is of

i ncreasi ng inportance.
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To illustrate that point, I will talk about one
specific exanple which | amsure is famliar to many people
in the room and that is with the product erythropoietin
Eprex, which is made in a mammalian system It is not
marketed in the United States but is marketed and
distributed in Europe, Canada and Australia. There was
somewhat recently a manufacturing change that was made,
including a protein free fornulation that included renoval
of human serum al bumn. As of April 30th, there have been
over 116 cases of suspected red blood cell aplasia that
have been reported to the FDA. Approximately 85 percent of
t hose cases have been confirmed through bone marrow bi opsy
to, in fact, be red cell aplasia, and approxi mately 50
percent of the patients eval uated have had hi gh anti body
titers against erythropoietin. In other words, this is an
exanpl e where making a change in a process that woul d not
be predicted to cause this effect has resulted in the
devel opnent of an anti body agai nst the Eprex nol ecul e and
has resulted in renoval of the endogenous epogen in the
i ndividuals in these cases. Those cases need red bl ood
cell transfusions in order to continue to survive in many

cases.
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There are theoretical hypotheses as to why this
has happened, but not hing has been concl usively determnm ned
at this point. There are reference articles that describe
sonme of these earlier cases, and al so a response from our
epi dem ol ogy group and other groups within the agency that
you can look at if you would IiKke.

| bring this point sort of towards the end to
make the point that these changes in conparability can have
prof ound enduri ng consequences, and our ability to predict
t hese ki nds of changes from our know edge and history is
still limted.

So, there is no established fornula for
determ ning conparability testing requirenents for
specified products but | think that is the universal thenme
across all of our products. Despite best efforts to detect
product differences and predict the inpact of manufacturing
changes, these surprises do continue to occur, again,
echoi ng the thene nmade by the earlier speakers about where
are we with our know edge and experience database, if you
wll?

The algorithmthat is described, if you will, in

the conparability guidance has in many cases caught changes
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for specified products that have not been seen through
anal ytical testing. So, we have been fortunate in not
bei ng able to have any of those severe consequences from
conpar abl e products, such as the Eprex exanpl e, happening
for products that are regul ated by CBER

In one of Henry Janmes' novels, he wites
experience is never limted and is never conplete. W
realize that we only see what you all show us; we don't
make these products. In speaking with several coll eagues,
| know there are other experiences out there from changes
t hat have been seen in untoward effects. So, | think that
that be shared and di scussed is very inportant because,
again, it goes to expanding the general know edge base that
we all have.

The road ahead? Well, the changes that allow us
to inplenent the 1996 gui dance, those manufacturing
met hods, anal ytical nethods and expandi ng our know edge
base continue to advance and change and | think they may be
useful in future to affect what we can determ ne from
anal ytical, for exanple, assessnments. There are certainly
new anal ytical methods com ng al ong that provide nore

di rect measures of structure and, of course, in
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relationship to activity which is very inportant. W, at
CBER, al so spend a lot of time doing this. W have NWR
facilities to | ook at the structural techniques. W are
spending a |l ot of time doing proteonom cs and ot her

| aboratory CH P types of techniques to try to see what
additional types of information can be provided fromthese
nmet hods, and the confidence that can be gained fromthose
particul ar nmethods. The bottomline, however, is that
approval of any product or product made fromt hat
manuf act uri ng change must al ways ensure quality, safety and
efficacy of that product.

Lastly, | would like to thank the individuals in
the O fice of Therapeutic Research and Review for sone of
the information provided regardi ng specified products, and
the O fice of Vaccines regarding the information they
provi ded on the conparability experiences that they have
had. Thank you.

DR. HAYES: Good norning. | am Tim Hayes, with
the Anerican Red Cross, and | am going to be co-noderating
in the next session with Mark Weinstein. The next session
is the conparability studies for human pl asma-derived

t herapeutics, and we are going to be taking a closer |ook
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at the individual conmponents of that, product
characterization preclinical studies, as well as clinical
studi es and how t hose work together.

It is ny pleasure to introduce our first speaker,
Dr. Andrew Chang. He is a special assistant to the
director for the Division of Hematol ogy, O fice of Blood
Research and Review. He is going to give us the FDA
perspective on product characterization.

| would just like to add while the slides are
com ng up that Andrew and sone of the other people in the
audi ence have actually worked together with another FDA co-
sponsored event, for well-characterized biol ogical products
conference, and have actually been working and gotten a
very good start on this issue of appropriate application of
characterization to these types of studies. Andrew?

Product Characterization
FDA Perspective

DR CHANG Thank you, Dr. Hayes. Thank you for
t he introduction.

Before | start ny presentation, | would like to
use this opportunity to thank the working conmttee for

this workshop. Those include industry people and the
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people in the FDA. For the industry people, we have Craig
Mendel sohn, who is a co-chair for this workshop, and

M chael Gross and Chris Heal ey and Jean Huxsoll. |

apol ogize if | have m ssed anybody fromindustry side of
the working commttee. Fromthe CBER side we have Chris
Jonecki s, Mark Weinstein, John Finkbohner, Tinothy Lee and
al so Joe WIlczek and nyself. | would |ike to thank the
comm ttee nmenbers for their hard work and effort to nmake
this neeting a success.

Al so, | have two housekeeping itens. For people
aski ng questions, please use the m crophone. W are
recording this workshop so we want to capture the
guestions. W may not have enough tinme for the questions
that you are going to ask. You also can use index cards
and, as Dr. Chris Healey nentioned, we will have a panel
di scussion later and use your index cards for your
guesti ons.

Anot her thing is, speakers, please, keep within
your time frame. We want to finish this workshop on tine.
This al so applies to our noderators. | would also like to
thank all the speakers for volunteering to give their

speech in this workshop.
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My talk will focus on the product
characterization for plasnma derivatives. | have the
following topics and | will very briefly go through the
conparability policy that we have. The previous speaker
has al ready covered that area extensively so | wll keep
that very brief. | want to focus on the experience that we
have had in the past five years since the publication of
the conparability guidance in 1996, associated with the
pl asma derivatives and sone of the reconbi nant products
that are found in the hematol ogi cal product criteria.
Lastly, I wll go through sonme of the FDA's perspectives.

The FDA 1996 gui dance on conparability actually
is a policy that we published in terns of conparability.
The policy has resulted fromthe desire to nake
i nprovenents in the test nethods and product production
process wthin a single manufacturer--1 enphasize single
manuf acturer, the sanme sponsor to make manufacturing
changes for licensed products. FDA may determ ne that two
products are conparable if the results of the conparability
testing denonstrate that a manufacturing change does not
affect safety, identity, purity or potency. This policy

allows for changes in product characteristics if they have
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no adverse effect. As Dr. Joneckis pointed out in one of
his slides, the conparability is really between the

i dentical and also differences. W have roomto work with
in ternms of conparability as long as the differences wll
not affect the safety, identity, purity and potency.

In the guidance, as spelled out, there is a three
steps approach. The first step is analytical functional
approach, then preclinical and clinical. The one thing I
want to enphasize here is that this is not sinply a
hi erarchi cal system but, rather, a conplenentary one. For
exanple, if you find sone differences in your preclinical
study that may trigger sonme additional in vitro analytical
functional study. So, it is not that you have an
i ndi vi dual study and then you | eave that stage, it is,
rat her, conpl enentary.

Now | am going to change ny topic to the
experience we have had in the plasma derivatives area.
Sone people may ask if the conparability concept been used
for plasma derivatives, and the answer is yes. W have
seen the conparability approach applied to the
manuf act uri ng changes for plasma derivatives. Then, sone

peopl e may ask when does that conplication approach start?
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Didit start after the 1996 conparability guidance? Dr.
John Finlayson has said, no, we have had that concept a
long tine ago, before the first biotech reconbi nant
procedure was licensed in this country. So, the concept is
there and has been used for the plasnma derivatives.

Do we have any concerns? Yes, we do have nany
concerns, as Dr. Weinstein pointed out in his presentation.
He listed sonme major concerns that we have in dealing with
pl asma derivatives, as well as all the biol ogical products.
Later I will point out sonme significant concerns for plasna
derivati ves.

| have tried to categorize the plasma derivatives
that we have licensed in this country. These include
coagul ation factors, such as anti-henophilia factors and
von Wl lebrand factors. | have a list here and I am not
going to go through the whole list. Then, we have another
type of plasma derivatives such as al bum n and TPF. W
have a couple of NT protease inhibitors, such as al pha-1
antitrypsin and NT thronbin 3. W have a famly of
i mrunogl obulins that | have listed. That nay not be the
conplete list for that type of product but | have listed

t hese over here. W also have five reconbi nant coagul ati on
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factors that have been licensed in this country. Those

i ncl ude the BeneFl X, ReFacto, Kogenate FS, Reconbi nate and
t he Novo Seven. W have one reconbi nant anti henophilic
factor concentrate for further manufacturing.

What is our experience? How often are we seeing
maj or manufacturing changes? Wth the help of the staff in
the Division of Hematol ogy, | have gathered sone
information just for your information. |In the past five
years we have received from 70 to 100 suppl enents for major
changes. The previous speaker already gave you sone
i ndication of different categories of changes. Also, we
have another session in the afternoon to further discuss
the reporting category and requirenents.

| amgoing to focus on the pre-approval
suppl enments which are nornmally used for the major changes
to a |licensed product. The nunber for major supplenents is
actually quite steady since 1996 and also this is true for
pl asma derivatives and al so for reconbi nant hemat ol ogi cal
biologics. At the top | list the nunber of the major
suppl ements that require clinical data to support the
change. You see that there are actually very few nunbers

of supplenments that require clinical data.
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We have six of the prior to approval supplenents
that require clinical data to support the change.
Actually, three of themare efficacy supplenments for a new
indication. So, in ternms of manufacturing changes we only
have three maj or supplenents for manufacturing change, and
t hose changes include formul ati on changes and al so
al ternate manufacturing processes. The percentage for
those maj or manufacturing changes requiring clinical data
is about 1.31 percent. As | said earlier, three of them
are efficacy supplenents for a new indication. So, the
nunber is cut in half soit is, let's say, 0.7 percent.

| f you look at the data in 2001 and then separate
it tothe different categories in terns of the changes, we
have found that 13 of the major supplenents involved a

change for the process; 13 of themw th assay, which could

be a new assay or introducing a new standard for the
anal yti cal assays; 24 of them are one-tine exceptions.

don't know whet her you know this term One-tinme exception
suppl ement is that the manufacturer sends a supplenent to

t he agency requesting to release one or a fewlots that had

sonme manufacturing differences fromwhat they have normally

have as permtted by the |license. W have other 35
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suppl ements i nvol ving ot her categories, such as stability
i ssues and | abeling changes. Again, this data was
collected for the plasma derivatives and al so the
hemat ol ogi cal reconbi nant products.

What is our approach, regul atory approach for
maj or manufacturing changes? It has been handl ed on a case
by case situation. The factors that influence that
approach really depend on the following three areas, one is
product. W have different products and we have different
know edge on the different products, and we know the risk
involved with the product are different. The second
el ement is type of manufacturing changes and, lastly, risk
anal ysis and assessnent that play a role in the regulatory
appr oaches.

| nstead of giving you sone specific exanples, |
decided to give you two types of exanples that will cover
each end of the major manufacturing changes. The first
series of exanples includes type of changes such as a new
facility wwth no change in in-process control, no change in
specification, denonstration of individual conparability.

Anot her type of change is a new assay standard for quality
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control, lot release. The third one is a one-tine
exception.

What is the review nechanismfor this type of
change? W review this type of change as a prior approval
suppl emrent for which, under PDUFA 2, we have four-nonth
review tine for that. This normally includes data for
i ndi vi dual bi ochem cal, biophysical characterization and
for some of supplenments, such as new facility, we also
conduct a pre-approval inspection.

Anot her type of exanple, which is at the other
end of the major manufacturing changes, is the nost
difficult change, involved with a |ot of changes. This
type of change is like a new facility with an automated
process, and al so changes in specification for the drug
substance and the drug product for which a conpany w ||
denonstrate conparability.

Now, very often--actually, it is always the case
that the sponsor voluntarily phases out the old process
af ter agency approval for the new process. The review
mechani sm under PDUFA 2 is ten nonths review time because
for this type of manufacturing change clinical data is

required. This will include in vitro biochem cal
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bi ophysi cal characterization, preclinical studies and sone
of the preclinical studies such as human pharnacokinetic
data and sone of the safety and efficacy clinical data.
Pre-approval inspections are always required for this type
of change. Very often the sponsor proposes a new
proprietary nane for the product manufactured with that

al ternate process.

Concl usi ons, conparability approaches apply to
both plasma and the biotech-derived biologics. | said
earlier that that has been used a long tine ago. In our
experience, clinical data has sel dom been required to
support manufacturing changes, however, nmjor concerns
remai n.

What are those concerns? |In addition to the
concerns that Dr. Weinstein nentioned earlier, we have the
foll owi ng concerns, such as poorly defined study materi al,
source plasma versus recovered plasm, different pool sizes
can be used for manufacturing, and denographi cal and raci al
differences in the source material and, in addition, sone
of the manufacturing steps with different internedi ates.
That is another topic that we are going to cover tonorrow.

Lack of robustness of the manufacturing process, m nor
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changes with major inpact, and we will have sone exanpl e
case studies in this workshop to denonstrate m nor changes
with major inmpact on the product safety and efficacy.

We have a type of product with very |ow purity,
and inpurities may affect activity, inmunogenicity or
absorption. Oten highly conplex and het er ogeneous
proteins for plasma derivatives and also it is quite
i nportant that we have a history of viral transm ssion for
this type of product.

So, what is the FDA perspective? Since ny
presentation is under the individual characterization |I am
going to focus on the individual characterization part.
Anal ytical and functional testing, physicochem cal,
functional, biological, inmunological studies have been
used and performed to support the conparability. Sensitive
tests neasure all criteria functions of the product. W
woul d expect that because of the conplexity of the product,
sone of the proteins have nore than one active site. The
exanple for that is, for exanple, von WI|ebrand factor.
Consi derations for product related and process rel ated

inmpurities and contam nants; qualitative and quantitative
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assessnment, validated and qualified nethods should be used
for your study.

Anot her thing has been touched upon by Dr. G oss,
and that is that we are not satisfied with your routine
testing to support conparability studies. That routine
testing includes in-process control testing, the final
rel ease testing to neet specifications and we ask for
additional testing to support the conparability. Wat type
of additional testing wll be required for that particular
manuf acturing change? Well, it depends on the change
i nvol ved and the product involved. So, there is no easy
way to give you a fornula to do that. You know best
because you know t he product and the process nore than
anybody else. So, you should be able to cone up with a
programto assess the conparability.

The approaches to establish conparability started
out in the 1996 guidance. What | amgoing to do here is
just point to sone | anguage in the guidance. Side by side
conpari son-- manuf acturers shoul d provide to FDA extensive
chem cal, physical and bioactivity conparisons with side by

side analysis of the old product and the qualification |ots
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of the new product. This is |anguage in the guidance for
si de by side conparison

Al so, reference standards should be used in the
conparability studies. This is also spelled out in the
gui dance. Wen available, fully characterized reference
standards for a drug substance in the final container
mat eri al should al so be used. Lastly, conparison with
historical data. That is especially inportant when the
reviewer | ooks at some in-process control paraneters and we
are expecting the conpany to do sone statistical anal yses
to denonstrate that a particular step has not been changed
or i s conparable.

| want to enphasize "know they process and they
product."” This term has been used in one of the previous
wor kshops for process validation so | quoted that.
Est abl i sh val i dated manufacturi ng experi ence and product
history. That is a very inportant elenent. Conduct
t horough drug product, drug substance characterization.
Establi sh specifications, statistical trending, sensitive
di scrim nation assays. As you all know, specifications
shoul d rely on your historical data as well as supportive

clinical data. 1In order to have neani ngful specifications,
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your process should be well controlled. Those in-process
control paraneters and the range for those control should
have good correlation with your final specifications.

It is difficult to generalize inpact regarding a
specific change to all classes of products. Again, we have
three different categories that we are | ooking at when we
deal with manufacturing changes. Those are product and
type of manufacturing change, and al so ri sk assessnent.

| ssues for consideration--these are issues that
Dr. Hayes nentioned. W had a workshop, a 2002 synposi um
In that synposium Dr. Hayes and | co-chaired a workshop to
| ook at sone manufacturing gaps that we have between the
speci fied product and the plasma-derived product. W
actually found that there are sone gaps for the plasm
derivatives. These include the source material, can or
shoul d study source material, in this case for plasm
derivatives plasma be better characterized? Can or should
t he manufacturing process for human pl asma bi ol ogi c be
validated to the sane extent as that for a specified
product? |If a plasma protein is heterogeneous, to what
extent shoul d heterogeneity be characterized? How should

inmpurities be assessed?
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My last slide is with sone recomrendati ons.
Control source study materials and characterize themif
feasi ble. Establish robust, reproducible and vali dated
processes. Establish sensitive and discrimnating
characterization and rel ease testing. Docunent
manuf acturing history and experience. Establish nornmal
variation of a product supported by statistical analysis
and clinical experience. Conduct and submt devel opnent al
pil ot studies for manufacturing changes. This is
especially inportant for a conparability protocol.

Consi der applying new anal ytical technologies. Qualify
inmpurities. Toxic inpurities should be identified and
control | ed.

That will be all for ny presentation. Thank you
for your attention.

DR. HAYES: Thank you very nmuch, Andrew. CQur
next speaker--we need to be noving al ong here because,
again, we have a very anbitious schedule--is Ghiorghis
Ghenbot, who was also a participant in that workshop at the
WCBP, and he will be giving us the industry's perspective
as far as product characterization is concerned as involved

Wi th conparability protocols.
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| ndustry Perspective

DR. GHENBOT: Good norning. | will present on
product characterization industry perspective. Wen | was
preparing for this sem nar or workshop, | had severa
specific questions to answer for nyself. Sonehow, they
will be the same questions that you kind of ask yourself
when you consi der characterization of plasma derivatives
or, for that matter, biotechnol ogy derived products.

Here are the questions. Nunber one, why should
we characterize a product? Two, what should be a
characterization strategy be for a plasma derivative
protei n package include? Three, is there a procedure or a
precedence for this activity? Do we have sone experience
fromthe past? |If so, can this experience be used to
characterize plasma-derived proteins? Finally, howis this
characterization activity related to a conparability
prot ocol and conparability activities? After all, that is
exactly why we are here. W may vary in terns of answers
to these questions but | hope we have sone sort of
agreenent sonewhere during this presentation

| will try to give you ny answers. Here they

are. Wiy should we characterize a product? | think we
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shoul d characterize a product because particul ar
characterization is an integral conponent of setting

speci fications, product specifications. This is very
clearly stated in Q6B. As a matter of fact, the |ICH

gui delines for test procedures and acceptance criteria for
bi ot echnol ogy/ bi ol ogi cal products under Q6B state that
specifications are one part of a product strategy designed
to ensure product quality and consi stency.

Secondly, we should characterize a product
because proper characterization ensures the safety, purity
and potency of the biol ogical product.

Third, characterization helps in identifying the
criteria paranmeters for defining product quality.
Characterization data places conparability prograns on a
secure foundation. Again, back to a CBER publication of
1996, it states the followi ng, manufacturers should provide
to FDA extensive chem cal, physical and bioactivity
conparison with side by side anal yses of the old product
and the qualification lots of the new product. So, the
directions are already stated in the docunentati on.

Al so, proper characterization of plasna-derived

proteins ensures the devel opnment of well-characterized
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pl asma t herapeutics. The bottomline is we need to
characterize it to make sure that things are fully under
control

Finally, | think product characterization is a
sound business decision. In this case, the FDA has
accepted manufacturing or controll ed changes for well -
characterized products again case by case, w thout clinical
proof of product safety and efficacy in terns of noney and
dol lar investnents, | think this is a huge saving for any
conpany which is involved in this type of activities.

Now, when do we characterize the product? This
is not going to be an easy one. The bottomline is |
cannot say that | can characterize a product at one tine
and that is it. No way. | think you should cover the
l[ifetime of product. Therefore, | submt to you that we
shoul d start characterization activities during early stage
of product development. Wiy is that? Because
characterization efforts should proceed hand-in-hand with
normal procedures of assay devel opnent, with particul ar
enphasi s on biological activity, so that one assures that
the assay is a surrogate of the proposed physi ol ogi cal

activity.
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Second, we should al so continue characterization
of the product in Phase Il when clinical data are
evaluated. In this case, dose and efficacy targets are
bei ng devised. Process or formnulation changes may be made,
and physical chem cal tests that ensure lot-to-|ot
consi stency, safety issues surrounding inpurity profiles,
product heterogeneity and stability need to be further
defi ned.

Al so, we should continue characterization in
Phase Ill, and that is because this is the stage where
enphasis is placed on validation to show that the product
meets specifications. |In this case, product
characterization is needed at this stage to assure and
justify specifications. W have a chance to get rid of
sone of the assays that we have devel oped t hroughout Phase
| and Phase 11.

Al so, we shoul d continue characterization because
at sone point there is a need for definitive data.

Finally, and very inportant, tines are changing and tines
do change. And, al nost every speaker before has alluded to

this one, here.

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

Now, what should a characterization strategy for
a plasma-derived protein therapeutic include? The el enents
that I think this characterization strategy package shoul d
include are the following: identity, quantity, purity,
inmpurities, potency and safety. There is nothing new here.
The difference is how should we formthis package in such a
way as to take advantage of the past in terns of
bi ot echnol ogy-derived products and now for our plasnma-
derived products? It was also very clearly stated that
actually the experience is based not on biotechnol ogy-drug
products but actually on plasma-derived products. So, we
are kind of com ng back

In terns of identity, | submt to you that one
has to | ook for a highly specific test reflecting the
uni que aspects of the product structure. |In other words,
focus on what you need for that particul ar product and not
go by a certain specific definition. |In this case, one or
nore tests based on physicochem cal, biological and/or
i mmunochem cal nethods should be appropriate. In terns of
identity, | think we can sumup the activity in terns of
structural characterization as well as physi cochem cal

characterizati on.
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For the structural characterization aspect, there
is basic informati on such as am no acid conposition and N
term nal sequence and peptide mapping to | ook for sone
specific type of activities that we care about. Most
inmportantly, these two, | submt to you, should be very
carefully nonitored for plasma-derived protein studies,
post-translational nodification in the formof carbohydrate
conposition, if there are any issues of sul phation and
other things. 1In terns of carbohydrate conposition, as |
said before, we need to |look at the structure as well as
conposition. Bear in mnd that | amnot focusing on
sequence here; | amactually | ooking at the package of that
profile and now it changes throughout the process and if
there is any issue regarding sort of the total anounts.

To go back a little bit, I would submt to you I
woul d be concerned about this issue if there is any concern
about heterogeneity of that product.

Furthernmore, in physicochem cal characterization
there are techni ques avail able, old techniques as well as
new t echni ques. There will be cases where we need to
revisit the nol ecular size of the product that we have in

hand. There is always that issue here. W have done it
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twenty years ago, we have done it thirty years ago, but

t echnol ogy has changed and now we have newer el enents or
newer instruments so that we can fine-tune our studies in
this case. It is very easy and it is possible to do it
either by instrunents such as MALDI - TDF as well as the ES-
M5, right here.

In terns of the el ectrophoretic profile, we al so
have newer techniques, SEC. In ternms of chromatographic
patterns, we can also | ook at the various procedures such
as reverse phase HPLC as well as affinity chromatography.
As you know, in ny presentation | amreally focusing on an
in vitro characterization approach because the ot her
speakers are going to cover the in vivo approach.

| kind of like the bottompart of this slide, and
that is because there is a possibility, in addition to the
physi cochem cal characterization outlined above, to
correlate activity with structure and perhaps, with sone
data in the future, with i munogenicity. | strongly
believe that if there is sone correlation between structure
and function, the product should be well under control. In

this case, you can |ook at the tertiary structure of the
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nol ecul e of interest using spectroscopy, calorinetry,
anal ytical ultracentrifugation, as well as SPR technol ogy.
Now, the follow ng are few exanpl es of a pl asma-
derived product. 1In the process of characterization sone
of the experience that we have here is very sinple. This
is HPLC. There is no big deal about it. But I think we
al so need to | ook at the reverse phase HPLC sinply because
if there is a possibility for breakdown products or rel ated
inmpurities, one can | ook at extended prograns of this sort
of approach.
The bottom part of this slide shows the
el ectrophoretic pattern of certain plasma-derived products
of the sanme product, by the way, and this one was al so
controlled by capillary zone el ectrophoresis.
Anot her exanple on identity is based on
eval uation of the product, in this case using CD. You can
| ook at far UV CD which is not that inportant in ny
experience, but | kind of believe that near UV CD has
pretty good correlation in terns of structure and function.
More inportantly, you could al so use the sane CD
to ook for the protein stability, and this issue becones

very inportant when you deal with fornul ati on changes,
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stability issues and shelf life. That is because we woul d
like to know at what tenperatures we can start to store
material. One can nonitor or sinply nmake a certain
basel i ne based on the CD profile of the transition

t enperature neasurenent for the protein, or you could do
the sane thing using differential scanning calorinmetry. In
this case, it is interesting to note that there is no

di fference whatsoever in terns of the tenperature observed.
Now, if that is the result we get every tine, | think that
woul d be very easy.

Moving on to the other part of the elenents of
product characterization, there are certain things to
consi der when we tal k about quantitation of a biol ogical
product. There are a nunber of nethods that every one of
us is really kind of famliar with. Methods such as shown
here have been around for a while, but in nore recent days
peopl e have al so shown that analytical ultracentrifugation
can al so be used to quantitate proteins.

Wiy do | point to this particular one? Sinply
because with the sanme systemyou can al so | ook at bindi ng
characteristics; you can | ook at fragnmentation; you can

| ook at product heterogeneity, although the systemis
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extrenely expensive and issues of validation and things
like that are of question. That is, it is purely
investigational at this stage, at least as far as | know.

The ot her el enment of product characterization is
the purity/inpurity profile of the product. 1In this case,
| would Iike to look at two issues. | would |like to | ook
at product-related inpurities as well as process-rel ated
i nmpurities.

In terns of product-related inpurities, we can
tal k about truncated fornms of the product. There is a
possibility that sonme sorts of fragnments of that product
can be fornmed. | kind of think that it is very unlikely,
especially with plasma-derived products, although there are
very well docunented cases where there can be sone sort of
heterogeneity in terns of the N-term nal sequence.
haven't seen that much in ternms of C-term nal sequence.
This perhaps is inportant when one has to consider the
purity of the protein as well as the biological activity.

Al so, and very often, chemcally nodified forns
do occur. That is perhaps due to oxidation, nost of the
time, or perhaps due to deam nation and rmaybe sonetines due

to isonerization. | kind of believe that post-
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transl ational nodification for plasma-derived proteins in
t he dorm of nodification of carbohydrate groups is very
unlikely to take pl ace.

The other part of this purity/inpurity profile is
| ooking into process-related inpurities. Now, the previous
speakers have nentioned the safety issues with plasna
source material, and that is a huge chapter in itself and |
have no interest in really focusing on that particul ar
topic now but it is very inportant and it is hard to cover
all the aspects of safety issues at this particular tine
because | am focusing on in vitro nethods.

On the other hand, there are nethods for | ooking
for those agents that we suspect to be there. The only
point or the only place that | would like to talk about is
the bottompart of this slide. W are talking about
downst ream process and you can use LC nethods to nonitor
these types of inpurities. Again, it is not generally in
pl asma- deri ved proteins.

O her nethods for procedures to | ook for
structurally related inpurities in the product that we
have, what are the analytical studies? An easy way to | ook

at this is probably is actually to break down the type of
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changes that you see in the problemthat you have at hand.
You can very easily classify the type of structure in terns
of those types of changes that are derived because of the
chem cal instability of the product of interest, or it is
si nply because of the physical instability of the product.

In terns of chemical instability, you can have
sonme sort of breakdown or degradation, as well as
oxi dati on, deam dation, disulfide exchange and
gl ycosyl ation issues. The strategy that one can followis
a conbi nation of seven different procedures, and there is
no one particular method that one can say this is the
met hod of choice to | ook for these problens but, in
general , a conbination of reverse phase HPLC and nass
spectronetry, as well as capillary zone el ectrophoresis
will do the job.

The final part of this part though is |ooking at
t he physical stability of the protein, which is expressed
in the formof aggregation or denaturation. |In terns of
aggregation, as | alluded to before, you can | ook at
systens anal ytical ultracentrifugati on and sinple
procedures |ike SDS-PAGE. On this part, here, this is also

a problemthat can be nonitored by this approach.
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This is an exanple of |looking at the purity of a
pl asma-derived product. In this case, there was a
possibility that this protein could actually |lose activity
because of certain residues which can be oxidized, in
particular, if you know the chem stry of the protein and if
you know what residues are really related to the activity
of your protein, you can kind of specifically |ook at
t hose.

In our case, for this particular plasm protein,
we knew that there was sone sort of possibility that it
could oxidize and lose its activity. If you |look at this
protein, we generated a peptide map of the protein, and
this is before oxidation and here it is after oxidation.
What you see here is only a snapshot of the entire peptide
map. It is evident. Here you have an area which is
basically two mai n peaks, and the bottomline here shows
you there is sonething creeping up. 1In this case, what you
had up here is actually starting to di sappear. Actually,
in this particular procedure we could nonitor it in terns
of activity as well as in terns of CD spectroscopy and

reverse phase HPLC
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The other exanple in ternms of |ooking at purity,
as | said before, we have technol ogi es such as FACE where
you can actually | ook at the carbohydrate conponents of
your product, in which case you | abel them you glycosyl ate
it and then you |l ook at the | abeled parts.

One very easy and cheap approach of | ooking at
your is actually a conbination of chromatography and |i ght
scattering detector, using the light scattering detector.
In this case, we decided to | ook what woul d happen if you
really heat your protein with an aggregati ng agent.

Qovi ously, the nono peak, which is sitting here, conpletely
goes away to an aggregate peak and you could actually
devi se this procedure.

Wiy do | care about this? Sinply because | would
i ke to know whet her the conponents that we normally cal
dinmers, trinmers or aggregates adverse event discrete
conponents of the original material and whet her they can be
nmonitored very carefully.

Finally, the other issue in terns of the package,
| would |ike to consider the product potency. Again, this
is nothing new for all of us but we do have our own

different options that we develop. The only thing that I
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would i ke to really focus on is this ligand and receptor
type of binding assays, where we should try to kind of | ook
at the in vitro activity and then try to correlate to the
physi ol ogi cal activity.

In terns again of potency, we normally devel op
this potency or activity measurenent under very, very
controll ed buffer conditions, salt concentration,
tenperature and excipients. That really takes nost of the
time when you start devel opnent.

But what happens as tine goes on? W keep on
using the sanme assay, assumng that it should be good
t hroughout the devel opnment process. Otentines that is not
the case. So, we need to go back and check this approach
here. W can also control this by including reference
standards, reference standards that we can have either in-
house or reference standards from sonmewhere el se.

These activities should also be correlated with
sone additional information in terns of stress testing,
stability-indicating assays and shelf life. That would
actually enlarge or narrow our specifications in terns of
product potency. It is very hard if we stick to the first

assay, the first time we develop it, and we want this assay
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to tell us exactly what we want in Phase Il, in Phase II
and even after clinical material. It is going to be very
hard. So, it is really inportant to go back and say ny
experience shows so much variation in the activity. In
shelf life there is so nuch variation in activity. So, go
back and nodify the activity and then cone up with new

val ues.

Now conclusions, | would like to submt to you
t hat product characterization is not an end in itself but,
rather, a neans of identifying the critical paraneters
required for defining product quality.

Secondly, and very inportant and every one of the
speakers has really hit this point here, recent advances in
anal yti cal biotechnology all ow one to characterize
biologicals to the | evels that were previously
unattai nable. One needs to take advantage of these
devel opnent s.

| think the issue of biotechnol ogy-derived
products as well as plasma-derived products should really
flourish. | really focus on protein therapeutics rather
than classifying themthis way or that way as far as this

parti cul ar approach i s concer ned.
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Third, these advances apply equally to nethods of
purification and process control and, as such, the
information in product characterization package shoul d
reflect product devel opment history, clinical and |licensure
experi ence.

Al so, such data, and that is why we are here
today, is invaluable in properly managi ng post-licensure
conparability activities.

Finally, the concept of "well-characterized"
bi ot echnol ogy products provides a gol den franme of
reference. If you |look at the elenents of the
characterization strategy that | put forth for plasma-
derived products, it is exactly the sane topic that has
been covered and well characterized. There is a debate as
to whether we have to call this process well characterized,
substantially characterized or well understood. 1In the
end, there will be no issue whatsoever if we have to focus
on the product itself and the approach that we use.

In this particular case, there is one nore slide.
If we have to | ook at the elenents that we put together
before and | ook at the agency's publication for well-

characterized proteins, and then we put against this
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pl asma- derived proteins, what would be my conclusion? |
t hink ny concl usi on woul d be the definition that was given
for monocl onal antibodies in what we call well-
characterized therapeutic biotechnol ogy products, the
nonocl onal anti bodi es were defined at that tinme as those
proteins, the identity of which would be determ ned by
reverse physicochenical, imunochem cal characterization
wi thout fully knowing its chem cal structure | think the
bi ot echnol ogy products, the concept of well-characterized
products and the plasnma-derived products neet in this
particul ar definition of well-characterized proteins.

In addi tion, for these nonocl onal antibodies one
needs to know the purity and inpurities. W have covered
that aspect, that the purity be identified and the

inpurities al so be quantified.

Thank you for your attention. |If you have any
gquestions, | wll be very happy to answer them
Q&A

DR. HAYES: So, we have the opportunity for some
guestions now. Again, as was nentioned earlier, we need to
have everybody that is orally asking some questions cone to

one of the m crophones. W have a portable mcrophone that
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will be going around. Additionally, we are going to try to
keep this to ten mnutes and cut our coffee break short.
So, | would like to have the different speakers that have
been here this norning be available for the questions. W
have sone questions fromthe audi ence that we can begin
with. Do we have anybody who wants to voice one at the
nmonment ?

DR. VAN GECDEREN: | am Hans Ven Geoderen, ZLB
Bi opl asma. We actually still have pending a subm ssion
w th CBER where we requested a change--and this is about
| Gd V--where we tried to change our release test for anti-
nmeasl es antibodies. W tried to replace the current
rel ease test for that by an enzynme i mmunoassay, ELI SA.
Wil e doing so, we got into several discussions with CBER
and the | ast one we had was one where we were requested to
set up a conparability exercise between the two antigen
m xtures that are in the two kits, so the existing test and
the ELI SA, a conparison conparability testing of the two
antigen mxtures. So, this is not about changing the
met hod of manufacture; it is about changing the rel ease

test.
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G ven the fact that this information about kits
and which antigens are used is proprietary information
which is held by the manufacturer of the kits, tonme it is
really a sort of stretching it alittle bit. Can you
comment on this? Have other conpani es had the sane type of
experiences wth trying to change rel ease tests? And, do
you think this is appropriate? |1 wll ask the question to
Dr. Chang.

DR CHANG | amnot exactly sure whether | got
your question, but Dr. Basil Golding is probably the proper
person to answer that. Let nme just give you what | think.
For rel ease testing, the agency believes that any change
associated wth release testing is very, very critical and
you have to denonstrate the assay sensitivity and it shoul d
be very close, if it is not better. Dr. Tinothy Lee wll
have one exanple this afternoon to denonstrate how critica
smal | changes in release testing could influence a major
i npact. Again, | amnot sure what exactly--can you
rephrase your question?

DR. VAN GEODEREN: Well, we have a set of rel ease
tests and specifications. W were trying to get rid of one

of them The tests were anti neasl es. | believe this test
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makes use of nonkey erythrocytes. So, we set up a side by
si de conparison of tens of lots of 1@V, testing with the
old test and with the new test. W saw that the new test
actual ly measured nore anti-neasles antibodies than the old
test would do. Therefore, we proposed to raise the
specification in order to conpensate for that. But, still,
we weren't allowed to do it because the concern was that
per haps the new test would neasure anti bodi es that were not
clinically relevant, that wouldn't work clinically. To ne,
that is amazing because, still, | think the clinical
efficacy of a product is tested and is denonstrated in
clinical studies, and the release testing that you do for
these lots in essence should be consistency testing.

DR. GOLDING | am Basil ol ding and
unfortunately, | don't know the details of this case
because | wasn't directly involved, but |I don't think we
can resol ve your question here w thout having the reviewers
who were directly invol ved and have them be able to express
t heir concerns.

But naybe we can use this to just go over a few
general principles. For |ooking at antibodies in a rel ease

test, one way is to do binding assays; another way is to do
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a neutralization assay. Now, the information that you get
froma neutralization assay is probably closer to in vivo
ef ficacy than the binding assay. So, there are different
assays and they nean different things. The actual neasles
assay is one of the very few assays that we ask for as a
final release test for IAV. Oiginally the test was one
of the tests because neasles was a nuch nore problemand it
was very inportant to have anti-neasles activity in the
product. But now the test is nore used as a marker of the
product and its consistency over tinme and its conparability
to previous simlar products. So, that is a critical test,
and the changing of the test, as Dr. Chang indicated, is a
critical issue.

Now to go into the details of your question
think is not reasonable because | don't have all the
details at ny fingertips to deal with that and, you know,
we can have a conference and set up a tinme to discuss this
in nore detail with the reviewers.

DR. HAYES: W need to nove on to anot her
guesti on.

DR. JONECKIS: Good norning again. This is a

guestion for Dr. Chang. Thank you very nuch for your
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presentation. It was very pertinent and | think raised a
| ot of inportant issues. | just wanted to tell the
audi ence we will make sure to try and get copies of the

revi sed presentation out to them before the end of the day.
| am sure nmany of you were curious about that.

More specifically though, | saw that one of the
itens you listed was better characterization of starting
material, particularly plasma and you listed a nunber of
bullets. | amwondering if you could el aborate a little
bit on that, particularly with respect to denographic and
racial differences that you nentioned anong donors and
starting material, and if you could relate that to how t hat
pl ays in the product characterization or finished product
conparability, that would be hel pful. Thank you.

DR CHANG First, Chris, thank you for the
comment, that nice coment you nmade. The concept that we
are tal king about, conparability, if the study materi al
started differently, then the downstream process when you
conpare themw th the sanme process when you use a different
study material, it is very likely that you will see sone
differences in the process downstream Now, can we

identify sonme critical elenments that we can characterize to
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provi de better means |ater when you use a conparability
study? When you conpare a plasma-derived product to a
reconbi nant product you know that the reconbi nant product,
the study nmaterial, is a cell substrate which is well
controlled. You know what you started with. But that is
not the case for plasma-derivatives.

| nmentioned several possibilities that contribute
to variations, such as the source plasnma was recovered
pl asma; pool size. | amnot very clear whether or not for
t he same product, the sanme conpany, do they always start
with the sanme pool size. M understanding is that they may
not. See, the different pool size, with so many donors,
has variations. |In normal production, if we control that
it my not be a problemin terns of safety and efficacy,
but when you tal k about conparability that becones
probl emati ¢ because you have a different study material.
You have the sanme process. You are expecting sone
differences. Then the question is whether that difference
is significant. Does that difference contribute to the
safety and efficacy? So, those are the concerns.

DR. VEINSTEIN. | would also like to nake a

comment here. | guess, you know, there are studies in the
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literature that at |east have purported to show that
starting plasma that has perhaps undergone sone degree of
proteolysis in the manufacture of Factor VIII may end up
with a product that, after say sol vent detergent treatnent
and heating, resulted in new antigenicity of the Factor
VIIl product. It has been alleged that it was the quality
of the starting material that resulted in a product that
had epitopes on it that were seen by the patients as being
new entities resulting in a new antigenic site. You know,
t he i ssue has been rai sed whether or not one should nonitor
starting plasma for degrees of degradation. The issue is
that potentially if you start out wwth a product that is
nore degraded in sone way, the process which would normally
gi ve you a product that would not have a new anti gen may
result in a final product that does have sone abnornmality.
VWhat | amtrying to say is the starting materi al
certainly can have an effect on the end product here, and

one shoul d have specifications for that starting materi al

that will lead to a final product that you can have
confident will have specified properties.
DR. HAYES: | hate to do it but we need to cut

of f the questioning at this point. W have used our ten
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mnutes. | invite everybody to talk with the speakers
during the coffee break, which we are going to reduce.
Well, we can't be back in ten mnutes; let's have a
conprom se and we will start the session, say, five mnutes
late and try to be back here at 10: 15.

[Brief recess]

DR. VEINSTEIN. W would like to resune now. CQur
next speaker will be M chael Saunders, from Baxter, who

will talk about the industry perspective on preclinical

st udi es.
Preclinical Studies
| ndustry Perspective
DR. SAUNDERS: Thank you, Dr. Weinstein and Dr.
Hayes. | would also |like to say thank you and

congratul ations to the neeting organi zers and to the
earlier speakers. | think the state has been well set for
further discussion of the conparability issues.

This nmorning | have the opportunity to share with
you sone views on preclinical studies for conparability. |
al so submt the following as a subtitle to ny presentation
because it truly is a clinician's perspective on the use

and reliance on preclinical testing for product
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characterization and conparability. M background is in
clinical research and for the past several years ny primary
responsi bility has been | eading the clinical devel opnent of
t he second generation reconbi nant henogl obi n program f or
Baxter. This is added on to many nore years of previous
experience in drug devel opnent. So, you will see
i nterspersed throughout nmy presentation references to
reconbi nant product devel opnent to illustrate certain
poi nts.

As an outline for ny presentation and for
pur poses of definition and establishing sone comon ground,
Il will talk a little bit about background and standards;
suggest an approach for conparability preclinical studies;
and share sone exanples to illustrate the points that | am
trying to make. | will make a few coments on preclinica
testing as it relates to clinical trials, and then nmake a
few concl udi ng remarks.

| f you haven't already guessed, | should tell you
that | amfairly nethodical in nature so, to being with
sonme basics, we know that as demands grow so do
manufacturing facilities and capabilities. It is also

recogni zed that process devel opnent, enhancenments and
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changes are inevitable as you gain experience with a
process, and as you have additional desires for

i mprovenents in economc and efficiency in the process,
t hose changes will occur.

The third point that | amtrying to make here is
that we are constantly faced with the confounder of
biologic variability in our evaluations and their results
in our testing and their interpretation. It is also
acknow edged that resource and tine is required as testing
i ncreases as we go up the hierarchy of studies, and |I do
believe that it is a hierarchy that m ght also be the
conplexity of the studies.

For standardi zati on purposes and to try and
submt our own idea on what maybe the definition of
conparability should be, our group in Boul der, Col orado,

t he Henogl obin Therapeutics G oup, canme up with this
definition where we say that a new y manufact ured

bi ol ogi cal product does not have any detrinental
differences in identity, strength, quality, purity,

pot ency, safety of effectiveness relative to the pre-change
product. The product characteristics can differ between

the two products as long as there is no adverse effect on

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

t he above paraneters. | recognize that mght be a bit
provocative, but so it goes.

There are al so several inportant statenents
would like to reiterate and enphasize in the 1996
guidelines. | think you have seen this already, but I
think it is inportant to point it out again and paraphrase.
There may be manufacturing changes which occur in the
devel opnent of new biol ogi cal products but which do not
necessarily require the need to conduct clinical trials as
|l ong as conparability test data denonstrate to FDA that the
product, after manufacturing change, is safe, pure, potent
and effective.

A coupl e of other points, FDA recogni zes that it
is an inportant consideration for product conmparability is
whether or not it is anticipated that any of these
manuf acturi ng changes will translate into significant
changes in clinical safety or efficacy. FDA has also
stated that depending on the type of in vitro assays and
ani mal studies and the quality of the data, extensive
clinical data denonstrating equival ence nmay not be
necessary. | am hamering hone a point that you will see

devel op as ny presentation goes that by prospectively and
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carefully creating the preclinical devel opnent, you can
actually avoid the need for conparability clinical trials.

The types of process changes are nmultiple and
their significance varies greatly. W have categorized
these into the major, noderate and m nor categori es.

Wt hout going through each one of these in detail, | would
just point out that changes in process, purification,

manuf acturing and fornul ati on woul d be consi dered ngj or.
Dupl i cate processes changes in equi pnent and testing site
woul d be noderate process changes. M nor changes woul d
include things |ike analytical nodifications, tightening
specifications, etc. The nost inportant point here is that
t he assessnent of this categorization inpacts the extent of
testing necessary to denonstrate product characteristics
and conparability.

To begin with, the approach to conparability
testing with preclinical studies involves also several
categories. Broadly, these are analytical testing,
bi oassays and then, inportantly, preclinical and ani mal
studies. Analytical testing, primarily chem cal and
physi cal assays to characterize the structure, identity,

consi stency, purity, stability and solution properties, and
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may al so have sone bearing on safety paraneters. The

bi oassays are functional tests to evaluate the activity,
potency, integrity, nechanismof action and nmay al so have
sonme predictability for human bi ol ogical effects. Finally,
t he ani mal studi es | ooki ng at pharnmacoki neti cs,

phar macodynam cs and toxicity, it is inportant to
recogni ze, and | think everyone agrees, that we may not
need to repeat all of the toxicity studies with a process
change.

The characterization of these studies involves
tests which provide an accurate description of the product,
as you have heard fromthe speakers earlier this norning,
and that they are consistent, reliable and predictive of
the effects in humans. The inportant point of enphasis is
that there needs to be investigation and eval uati on of
nodel s to sel ect those which provide the highest degrees of
selectivity, sensitivity, specificity, precision and
predictability.

Focusing on the preclinical animl studies, over
the | ast several years we have seen a | ot of technol ogy
advances, with enhancenents in anal ytical procedures, non-

i nvasi ve henodynam ¢ nonitoring such as inpedance
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cardi ography, as well as in the i munogenicity area where
nodel s using transgeni c ani mals, knockout nobdels, human
gene repl acenent nodel s, genetically manipul ated nodel s
have significantly changed the | andscape, and you will be
heari ng nore about that from/| ater speakers.

Wth respect to the pharnacokinetic studies, we
primarily want to | ook at the tinme to maxi num
concentration, the maxi mum concentration, the integrated
area under the curve, the half-life, also all of this done
wi th an understandi ng of the appropriateness of the use of
paral l el or crossover design trials.

I n phar macodynam ¢ studi es we want to eval uate
t he pharnacol ogi ¢ and physi ol ogic effects, as well as the
overal | effectiveness, potency and nmechani sm of action.

In toxicity studies for conparability, this is
built upon the safety profile of the existing product, and
it my be significantly influenced by the presence of a
narrow t herapeutic range or specific safety concerns.
Experience with the product and the process change shoul d
also lead to an anticipated toxicity profile, as well as
recognition of potential toxic inpurities, and speci al

consi deration for imrunogenicity issues.
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So, the overall approach can be summari zed by
saying it is based upon product characterization and
antici pated effects of process change which can predict the
expected identity, purity, safety and effectiveness as they
i npact on the post-change product. As | have enphasized,
it is inportant to select the optinml and nost appropriate
nodel s for the preclinical conparability testing, with the
goal to do enough to establish conparability but not
necessarily to create any obstacles which unnecessarily
del ay the devel opnent of process changes of inportant new
product s.

So, with reference to the previously given
definition, the ultimte goal is to denonstrate
conparability as no clinically significant adverse
experi ences between the pre- and post-change product.

Al so, we recomrend prospective determ nation of a
clinically significant change which generally invol ves
devel opnent of a decision tree. Possible exanples m ght be
threshol d of greater than one grade severity of an adverse
effect that is observed; a greater than tw standard

devi ati on change of a laboratory result. It is also
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recogni zed that often this needs to be done on a case by
case basi s.

Let me go to a few exanples to try to illustrate
sonme of the points | amraising. Here is one fromthe
literature of a platelet antagonist, Xv459, fibrinogen
receptor antagonist for glycoprotein 2B3A antagonist, which
is in developnment. It is a potent selective product. The
LC- M5 assay has been used for quantitation of levels in
gui nea pig plasma. They have al so noticed that there has
been simlar binding in guinea pigs and humans, as well
simlar dissociation rate constants, and 50 percent
inhibitory concentrations for platelet aggregati on assays,
therefore, one mght conclude that the guinea pig is an
appropriate nodel of PK and distribution studies of this
product and, therefore, could be a reasonabl e nodel for
conparability studies.

The next major area of exanples that | would |ike
to explore with you has to do with the area | am nost
famliar wwth, and that is the group | have been worki ng
with for the past several years in henoglobin therapeutics.
Wile | will be talking a | ot about the reconbi nant product

that we currently have in devel opnent, | should al so point
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out that much of this experience is really built upon a
human- deri ved product, DCLHb that you nmay be famliar with
It was really the major point of enphasis of the Baxter
Henogl obi n Therapeutics group over the past decade.

So, in principle and in action, our group has
advocated a strong rel ati onship between preclinical and
clinical study devel opnent. W have done thorough and
exhaustive explorations and eval uati ons of preclinical
nodel s to select those which are optinmal. Wth that in
m nd, we designed the preclinical studies with clinical
input and with an intent to mmc the planned clinical
trial settings. The clinical trials are then built upon
those results com ng out of those preclinical trials, and
it helps to direct subsequent study designs and the
endpoi nt selection, with the hope that we can devel op
correl ati ons between the outcones of the preclinical
studies and the clinical trials to try to make a match. W
believe that this groundwork and col |l aboration allows for
predi ctive conparability assessnents.

In order to be able to nmake sone sense of these
exanples, | need to give you a little bit of background

with respect to the reconbi nant henogl obi n devel opnent and
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sone of the issues that we have encountered. Reconbi nant-
based henogl obin is to be adm nistered intravenously, and
shoul d effectively transport oxygen to tissues. It has the
potential of allow ng reduction or avoi dance of
transfusions in the surgical setting, and may al so have the
potential of being a unique resuscitation fluid in trauna
settings.

One of the key issues we encountered with respect
to the henogl obin devel opnent was a finding of an effect on
nitric oxide. N tric oxide is an inportant clinical
messenger in the body that, anong other things, causes
snoot h nmuscl e rel axation. W know that the hene noiety of
t he henogl obin binds nitric oxide, and this binding | eads
t o unopposed snmoot h nuscl e contracti on which produces
several clinical effects. Anong those are arterial snooth
nmuscl e contraction resulting in hypertension.

Now, |let ne step back a nonent and characterize
the two groups that we are tal king about, first and second
generation henoglobin. The first generation henogl obin we
define as those henogl obi ns which have a reactivity rate
with nitric oxide conparable to native human henogl obin, as

opposed to the second generation henogl obin where we have
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nodi fied the nol ecul e and nodified and significantly
reduced nitric oxide reactivity.

To bring this to sone clinical bearing, we did
encounter clinical safety concerns with the first
generati on henogl obins that Baxter had in devel opnent. As
a consequence, we stopped the devel opnent of those first
generation henogl obins three and a half years ago--four
years ago now -and focused the devel opnent on second
generation henoglobin. W identified nine features of the
first generation henogl obin which we desired to change, and
we conducted a plethora of biology studies to fully
characterize the second generation henogl obin for an
i nvestigational drug status, as well as to distinguish it
clearly fromthe first generation henoglobin. W utilized
cunul ative experience, literature and consultations to
identify the nost appropriate nodels which were optimal for
t he bi ol ogi ¢ eval uati ons.

Wth respect to the background that | have just
presented, and referring back to the bl ood pressure
effects, we noted that there was increased bl ood pressure
seen with the first generation henoglobin in man, as well

as in animal studies. It represented a safety concern in a
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nunber of patients, and the second henogl obin was targeted
to overcone the bl ood pressure anong ot her effects by
reducing the nitric oxide reactivity.

We put together a ran henodynam cs nodel where we

found that the bl ood pressure response corresponded to

nitric oxide kinetics. | wll denonstrate that to you in a
nmonment. We anticipate that it will correspond to the human
bl ood pressure response as well. W believe this is a very

predi ctive nodel for the blood pressure effect, correlating
with the nitric oxide kinetics, therefore, any process
changes whi ch should occur with the second generation
henogl obi n devel opnent that m ght affect nitric oxide
reactivity could be assessed by this nodel, and we
anticipate being able to predict what the bl ood pressure
effects m ght be.

Here is the denonstration with a series of
henogl obi n nol ecul es whi ch were synt hesi zed having a
variety of nitric oxide binding kinetics. Here is the
bi ndi ng constant for nitric oxide on the lower axis. On
t he upper axis is the blood pressure response. You see a
linear correlation, that the reduction in nitric oxide

reactivity corresponded with a reduction in the bl ood
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pressure response with the increase in nmean arterial blood
pressure.

The second exanple that | would Iike to share
with you with respect to the henoglobin is related to the
phar macoki netics and half-life. Second generation
reconbi nant henogl obin is a polynerized product to increase
the size with the intent to increase half-life. W found
t hat pharmacoki netic determ nations in rat nodel did nmake a
correlation with nol ecul ar size of the product.

So, subsequent potential process changes which
m ght affect nol ecular size distribution could be
effectively assessed by this rate PK nodel, and we are
| ooking forward to denonstrating that these correlate with
t he human results.

| prom sed that | would give you a few rel evant
comments toward clinical trials, and with apologies to
Dyl an Thomas, | want to nmake the point that a decision to
go into a clinical trial should not be taken capriciously.
There are bioethical considerations for either doing or not
doing clinical trials. Subjecting patients or volunteers
to procedures in an unnecessary or avoidable clinical trial

can represent ethical issues.
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There are certainly resource and tine
considerations that go into performng a clinical trial
and, therefore, we would advocate reserving clinical trials
for those instances where the preclinical investigations
fail. When a clinical trial is truly deenmed to be
necessary, we would utilize those preclinical results as a
guide to focus the clinical trial design and endpoints.

So, the answer for the decision to conduct a
conparability clinical trial may not be to do a clinica
trial. It may, in fact, be to do a better preclinical
profile ahead of tinme. We would urge that we enhance the
preclinical testing for selection of the best predictive
nodel s, and that should be done in concert with FDA input
and col | aboration to exhaust all of the preclinical study
alternatives

Finally, | would | eave you with the foll ow ng
t hought, summarized in this statenment: Preclinical testing
shoul d be perforned to identify the nost appropriate
sensitive and predictive nodels for product
characterization and for evaluating the effects of process
and manufacturing changes in order to avoid the conduct of

unnecessary clinical conparability trials. Thank you.
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DR. HAYES: | have one housekeepi ng announcenent
to make. Because this neeting is being transcribed, you
can be | ooking for that on the CBER web site in the next
f ew weeks.

Qur next speaker is Basil Golding, MD. Dr.
Golding will be discussing the rel evance of ani mal nodeling
in predicting i munogenicity.

Rel evance of Animal Mdeling in Predicting |Inmunogenicity

DR. GOLDING | amgoing to be tal king about the
rel evance of imrunogenicity in animl nodels and testing
for i nmmunogenicity for products.

Just an outline of nmy talk, I call it a road map-
-defining the problem Animal nodels, are they useful ?

Di fferences between the animal and human i nmune system and
new approaches for testing i munogenicity of protein.

When a product is given, such as a plasna-derived
product, and anti bodi es devel op--the nain problemwe are
tal king about in terns of immune response is antigenicity;
in terns of outconme are antibodies. So, antibodies can
interfere with the product's safety and efficacy. So, you
may get inhibition of product function and this could be

ei ther due to binding of the antibody to the functional
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site of the protein, or you can get binding of the antibody
to a non-functional site but, because there is increased

cl earance of the protein and alteration of

phar macoki netics, that will, in effect, reduce the
function.

Anti bodi es can be formed which cross-react with
sel f causi ng autoi nmune reactions. The exanpl e given by
Christian Eckers probably falls in this category. Then,

i mmune conpl exes, regarding the EPO effect and the effect
of anti bodies with EPO, are associated with aplasia. So,

i mmune conpl exes, in other words, antibodies binding to the
product form ng a conplex, can cause adverse reactions, and
these are the type of reactions that can be seen as
arthritis or even kidney disease and are simlar to serum
sickness. In rare instances, but of inportant clinical
effect, is the fact that sonme proteins that we use can

i nduce I gE antibodies and this can cause allergic reactions
and even anaphyl axis. The exanple that conmes to mnd is
sel ective I gA deficient individuals who are given i nmune

gl obul i ns who can devel op anti-1gA and this can result in

anaphyl axi s.
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Ani mal nodel s have been used in the past.
don't want to give the inpression that | don't think there
is a place for aninmal nodels but they do have limted
usef ul ness because i nmune responses may be different from
humans. I n particular, I amgoing to go into sone detai
|ater of this, there are differences at the |evel of the
MHC Class Il genes, the TCR repertoire and the anti body
repertoire.

This is for the future, and al ready strides have
been made in this direction. It has been possible to take
m ce and introduce human genes into these mce, and
hurmani ze these mce so that they now express sonme of these
human genes and, therefore, their imune systens are
begi nning to | ook |Iike human i mmune systens. So, m ce have
been made which express three of the four 1gG subcl asses,
and it has been shown that you can generate anti body
responses in these mce. So, this may be an inportant

nodel to use for testing i munogenicity of proteins that

are going to be given to humans. In addition, mce have
been engi neered that express human MHC Class Il genes, and
| will explain the inportance of this in a second.
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So, the classical testing of a protein use to see
if it had gained sonme i mrunogenicity during production was
to use rabbits or mce, and depending on your testing
system and the product, you may use these aninmals that have
targeted gene deficiencies. For exanple, if you wanted to
test a new Factor VIII, you may want to use mce that are
Factor VII1 deficient.

The basic protocol was to i mmunize with a native
protein, to imunize with the innovator protein and to ask
t he question whether the innovator protein generated
anti bodies that were different fromthe native protein as
j udged by absorption profiles to the native protein, and
al so to ask whether the innovator protein generated
anti bodi es that inhibited action of the protein.

Now, | think there still is a place for this and,
at a mnimum even though the i mune system of these
animals is very different fromhumans and can in no way
predi ct what type of responses you are going to get in
human, the fact that you do get a positive result when you
are using an innovator protein would suggest that there is
sonmething different in structure in the new protein

conpared to the old protein.
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Just to go through sone inmmunol ogi cal concepts
because what | amgoing to do in the next few slides is
i ntroduce you to sonme possible testing that could be done
in the future, making use of human cells and human
responses rather than relying on ani mal responses, and |
must warn you that when | presented it to ny coll eagues
saw body | anguage that told nme that, hey, you're going to
be way over, but | think | nade a particular effort to
change the slide and to try and explain this in a way that
woul d al so be di gestible by non-inmunol ogists. W wll see
if | succeeded.

The first point to nake is that antibody
responses to proteins require T cell help, and that this
help is related to MHC Cass Il expression and T cel
receptor repertoire. | wll explain this in a nonent.
Because these genes are different in different aninal
species and are, in fact, different fromone human to
anot her and any out bred species, you cannot predict froma
response in one species that there is going to be a
response to the sane protein in another species. The sane
goes for humans. One human may respond and anot her human

may not respond.
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This is a slide that is very critical to the

whol e presentation of the next few slides. | indicated to
you that there is a critical cell, called the T-hel per
cell, that is required to respond in order to provide--it

is called a T-hel per cell because it hel ps, anong ot her

t hi ngs, antibody production. So, this T-hel per cell has on
its surface a T cell receptor. This T cell receptor

recogni zes antigen in the context of MHC antigens. So,
there are two cells here that are interacting. One is a T-
hel per cell and the other cell is an antigen presenting
cell. The antigen presenting cell has taken up the antigen
fromthe outside, has processed it, and has expressed a
smal | peptide, usually eight or nine amno acids, in a
groove of the WMHC Class Il and the T cell receptor is
seeing this conpl ex.

Now, there is a tremendous diversity in the
systemto allow us to respond to all the nmultiple types of
antigens we see in the environment. So, the T cel
receptor consists of an al pha chain and a beta chain, and
each chain is along a gene, the T cell receptor gene, which
is very anal ogous to the i mune gl obulin gene and has many

genes. So, it has variable regions, V regions and J
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regi ons, and these can conbine in various conbinations in
t he al pha chain and the beta chain to give an al phal/ beta
chain receptor. The diversity here is mnd boggling. In
the human it is approximately three million different T
cell receptors that could be fornmed by this nol ecul ar
rearrangenent .

These genes are different in different humans and
in different species. So, this T cell receptor repertoire
is very different dependi ng on whether you are a human or a
rabbit or a nmouse. |In addition to that, the MHC C ass ||
genes represent in the human at | east 100 alleles per gene.
Agai n, you have trenendous diversity over here.

Because of this trenmendous diversity, it is very
difficult to predict whether a human response is going to
occur if you see a response in a nouse or a rabbit. But
the question is how could we use our know edge of this
systemto devise a better way of screening proteins to see
if they are going to be immnogenic or not?

| should just point out that in immune responses
the T-hel per cell plays a central role, and when it is
stinmulated by the antigen presenting cell that | showed on

a previous slide you get various things going on between
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the T-hel per cells and the B cells, and then you get

anti body production. So for proteins the T-helper cell is
critical. Wthout first activating the T-hel per cell you
are not going to get antibody.

This is the paper that | amgoing to be talking
about, and | have only seen one paper to this effect but it
is logical and I think is something that | would like to
draw to your attention because | think nore people should
try and replicate these results, and maybe this is a
mechani smfor testing proteins that are going to be given
to humans. The basic idea is that you could use naive
human T cell responses to predict T cell epitopes in an
antigen, in other words, to predict those peptides within
an antigen that are going to stinulate the i mune system
particularly T cell. If you want to | ook up the reference-
-1 left out the data, this was probably in the year 2000.

So, this looks like a very conplicated slide, and
| actually lifted it fromDr. Estell's presentation to the
FDA and it is on the FDA web site. Although it |ooks very
conplicated, it is actually very sinple. You are taking
peri pheral blood froma patient, you take that bl ood and

you purify dendritic cells, which are the professional
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antigen presenting cells, and you also purify the hel per
cells. You then add the antigen. So, these dendritic
cells will process the antigen, present it on the surface
in association with MHC Class Il and stinmulate the CD4 T
cells to divide provided, of course, that the T cells
contain within their repertoire the T cell receptor that
will recognize the peptide that is being presented by the
dendritic cell. You can do this in mcrotiter plates and
you can nmeasure T cell stinulation by |ooking at thym dine
uptake, which is a standard assay.

What you can al so do once you have seen a
response to the total protein, you can nmake overl appi ng
peptides fromthe protein and you can actually determ ne
whi ch are the epitopes which stinmulated the T cells. You
can do this froma |arge nunber of human individuals so
that you get a good representation of the human popul ati on
interms of the MHC Class Il that is used and the T cel
repertoire.

VWhat they did, they used human peri pheral bl ood
nmononucl ear cells. They used an inactivated enzyne as the
protein just for proof of concept, and they | ooked for

proliferation of the T cells, and they called a response a
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stimulation index greater than tw ce background, and a weak
response was slightly above background, and no response was
sanme as background.

This is just an exanple of the type of
experinments that they did. | haven't got time to go over
t he whol e paper, but when they took the native protein and
used the systemthey found that over 50 percent of the T
cells fromnormal individuals responded to the protein.

So, obviously, this would be a problemif you wanted to
give this protein as a treatnment. You know, there was a
weak response and no response in about 20 percent of the
nor mal i ndi vi dual s.

What they did, they identified, using peptides,
whi ch part of the protein was actually inducing the T cel
response. Then they genetically engineered the protein so
that those peptides, based on all kinds of algorithnms that
relate to the binding of the peptides to the MHC and so on,
t hey coul d change them by just doing point mutations, and
then test the protein again in the in vitro systemto see
if now the protein had lost its inmunogenicity.

What you see, for exanple, in this variant is

that now nost of the individuals are no | onger responding
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to the protein by making a single nutation in the protein.
So, this approach not only allows you to detect whether a
protein is going to induce an i nmune response, but it

all ows you to engineer the protein in subtle ways so that
it will no | onger be immunogenic. oviously, this has to
be don e very carefully and even single point mutations can
have a drastic effect on protein folding and gl ycosyl ati on,
and all kinds of things. So, all those other concerns have
to be | ooked at before making the changes.

VWhat they were also able to do, and this is
getting back to the situation where you could actually take
a nouse and humani ze the nouse and use that to test your
protein, so if you had a protein that you wanted to use in
patients and you did those previous studies in human T
cells, and you knew fromthe human responses in vitro which
DR alleles were involved in the response--the high
responders were people that expressed these allel es--you
coul d then nmake a nouse that expresses the human HMC O ass
1, and sone people have al ready done this using different

human alleles, and test in vivo in the nouse whet her that

nmouse responds at the T cell |evel, and whether that nouse

makes anti bodies to the protein.
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In summary, this epitope mappi ng assay determ nes
rel evant primng epitopes. The epitopes can be nodified to
reduce i munogenetic potential. HLA-D restriction patterns
di rect transgenic ani mal node choice, and nodified enzyne
variants are hypoi nmunogenic in vitro and in vivo, as |
showed you earlier.

So, general conclusions fromnmny talk, aninal
nodel s have limted useful ness but I want to repeat that |
am not saying that ani mal nodel s have no useful ness. One
just has to be aware of the limtations of what you can
learn fromanimal studies. | still think that if you take
a rabbit and inject it with your new protein and you get an
anti body response but you didn't get that response before,
you need to be concerned that this is going to be
I nunogeni c.

Prom sing new tests--and | am not saying |
endorse this approach but what | trying to say that we need
new approaches because what we now know about the human
i mmune system and ani mal i m”mune systens, we know t hat
ani mal nodel s are not an adequate nodel for testing or
predi cti ng human i nmune responses. And, this is an exanple

of an approach that may be useful in the future. They use
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primary human CD4 T cell responses. They al so use
transgenic mce which are expressing human HMC Cl ass |
genes. What | didn't go into but I did nention is that
there are avail able transgenic m ce which express human |IgG
subcl ass anti bodies 1, 2 and 4.

Clinical studies are required until these nethods
can be validated. So, if you want to enbark on this
approach, nethods have to be correlated to human i mmune
responses. In the future it may be possible to engineer
changes in products so that they are | ess i nmunogeni c.
Thank you.

DR. VEEI NSTEI N: Qur next speaker will be Martin
Green, fromthe FDA, who will talk about conparability
studi es for human therapeutics, preclinical and
phar macoki neti c aspects.

Conparability Studies for Human Therapeuti cs,

Preclinical and Pharnmacokinetic Aspects

DR. GREEN. Good norning. | am Dave Geen. | am
fromthe clinical pharmacol ogy and toxicol ogy group.

Before | start ny talk, let me tell you a little bit about
our role in this process because | think the talk reflects

how we fit into conparability testing. W are in the
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O fice of Therapeutics but we act as a resource to the
ot her offices, including the Ofice of Bl ood.

As far as conparability testing goes, we kind of
see the exceptions rather than the rules. As you heard
earlier, there are many changes that are proposed in
manufacturing and in other circunstances that cause
conparability to be an issue. Generally, we see very few
of these studies and we see themonly after there has been
a question raised as to whether there are nore sinple
physi cochem cal determ nations or other easier nethods have
been | ooked at and found wanting in ternms of resolving
conparability and, therefore, nore testing, usually sone
kind of animal testing is thought desirable either because
t he answer can't be obtained fromthe data that is
avai lable or there is an inportant question that needs nore
ri gorous testing.

One other thing | wanted to point out is that
oftentimes we are brought into the process when tine is
very inportant to sponsors, and within the constraints of
their idea of devel oping their product and getting approval
or providing their product to the market, they want

absol ute assurance oftentinmes that the test that is agreed
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upon with the agency will be acceptable to answer the
guestion. That tends to drive the types of tests to the

hi ghest standard because there is no all owance in that
setting to provide a chance for nmaking an error, and that
is that the study that has been perhaps |ess rigorous is

i nconcl usive or doesn't provide the assurances necessary to
all ow FDA to conclude that the materials are conparable

| would Iike to say that there is perhaps a
different way of |ooking at the why for conparability, and
that is, it is intended to ensure that there won't be a
m stake that we will regret; that there is a continuity
that the preceding information that was gai ned, either
t hrough the toxicology or clinical trials and al so,
secondarily, will preclude the introduction of new,
uneval uated factors that will change the product's
characteristics and safety profile.

One other issue that | want to nmention in passing
is that although we have had a | ot of coments and a | ot of
sponsors want to dwell on the performance aspects of their
products, there is the characteristics of identity and
sonetinmes it turns out that at the end of all the anal yses

the best standard for establishing identity is the human
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per formance standard and that can be done through the

phar macoki netics or the determ nants, but it is hard
sonetimes to put the pieces of the puzzle together to know
whet her identity has been assured so that its
characteristics are conserved as the product is rel eased
for use.

One thing about conparability is that it varies
in ternms of rigor for which those questions need to be
addressed. That has been nentioned by other speakers. As
products progress in their devel opnent and as they cone
cl oser and closer to marketing, and after they are
mar ket ed, the consequences of making a m stake becone nore
and nore severe and the opportunity to address those
m st akes di m ni shes as well. So, sone product changes that
m ght have sone standards applied early in the process,
there is an ability to correct for change as they go al ong.
As the opportunity for correction decreases as we get
closer to marketing and into the marketing situation,
again, the standards have to be nore rigorous oftentines
because the all owance for m stakes is nmuch | ess and the

consequences of naking m stakes are nuch greater.
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So, conparability studies fromthe perspective of
clinical pharmacol ogy and toxicol ogy are often consi dered
when the chem stry manufacturing controls are limted, or
when they don't provide answers to the questions. Another
type of general category for conparability testing is when
the clinical study, and on this slide |I mean efficacy
determ nation, is either not feasible or inappropriate. 1In
ot her words, conparability study provides sinply another
alternative to repeating the Phase Il study which
established the product's suitability for market in terns
of efficacy and safety.

As ot her speakers have suggested or indicated,
there is no absolute formul a because of the various stages
and conplexities of these issues and al so, again, because
the nature and type of conparability testing varies with
t he phase and type of product.

Again, a different perspective on what is an
appropriate conparability test is what is the issue that we
want to resolve. What is the particular concern that we
have? Is it one of safety? Is it one of identity? 1Is it
new i ntroduction of nmaterial? Also, how precisely do we

have to answer this question? WIIl a nore broad answer,
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one that just tells us that there is nothing new about this
product suffice, or do we have to get very close to
understanding that this is essentially exactly the sane as
it was before?

Basically, there are two types of conparability
i ssues that one has to |look at. One is the broad
exploratory issue in which we want to capture perhaps
unantici pated, new or previously identified effects? 1In
other words, oftentimes a toxicology study gets into this.
That is, we don't know with this change has a consequence
for safety so it is an unanticipated, perhaps new change
that we haven't been able to put in context because we have
no prior experience to know what the consequence is, or
there mght be a previously identified effect, such as the
nitrite oxide exanple that we just heard about.

The ot her broad category besides the exploratory
type is the verification type and many PK studi es or
phar macoki netic studies fall into this area. So, there is
a continuity that is going to be based on prior experience
that is maybe historically controlled. Then, another type
of verification, it may confirma previously unrecognized

attribute. That is, perhaps during the course of the
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clinical study sonmething arose that nowtells that there is
a characteristic of this nolecule that we want to make sure
is very inportant, and sinply to verify it. But the two
types of studies are basically broad-brush or very narrow
f ocused.

Aside fromtheir intent, there are basically
three characteristics or three types of studies, and I am
sure you are all famliar with that. Those are the
phar macodynam ¢ studies. Those tend to be not very conmon.
They tend to be very blunt in ternms of the precision; they
provi de estimates al though sonetines there are inportant
characteristics. An inportant aspect of taking a
phar macodynam ¢ study is that its relationship to the
clinical efficacy is often speculative. That is, we don't
know for certain whether that is the case or not. In rare
i nstances we do have a very good understandi ng of what the
inpact is in terns of pharmacodynam cs on the clinical
situation, and in those rare instances we have used
phar macodynam ¢ studies to establish conparability.

A very popul ar aspect is the pharmacokinetic
studi es. Now, pharmacokinetics have a very inportant

attribute to them and that is for systemcally
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adm ni st ered conpounds we know that that is a critica
aspect of getting that nolecule to its sites of action. It
necessarily must go through some pharmacoki neti c phase.
Wher eas pharmacodynam cally we are uncertain as to its
relationship overall to the clinical effect, we know as
i nperfect as the pharmacoki netics may be, as the
i mpreci sion we may have in ternms of neasuring and
correlating it to clinical effects, we knowthat it is a
necessary conponent of that.

An intermedi ary between the nore rare
phar macodynam cs and the nore popul ar pharmacokinetics is
the toxicity study. Generally, that is, as | nentioned,
oftentimes in the node of exploratory studies ordinarily in
the area of safety but toxicity studies are internediate in
terns of nunbers.

For all these studies we need to consider sone
practical aspects. That is, how many ani mals we need
i ncludi ng the nunber of human bei ngs we need. The
experinmental design is parallel and crossover, as nentioned
earlier. These boil down to certain characteristics that
are generally recognized. It is inportant about making

deci si ons about whether a change has occurred, the
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reliability, robustness and variability, but generally the
standard that we like, no matter what, is side by side
conpari sons.

An exanpl e of a toxicology study that can be
informative is taken fromthe literature, by Bl ecker, in
whi ch they | ooked at 16 IVIG products and they were
interested in characterizing the hypotensive effect which
they attributed to dinme content. Essentially, they showed
about half of them had no hypotensive effect, which they
categori zed as |l ess than 50 percent change in bl ood
pressure, and 8 did have a hypotensive effect, which could
be fairly large, 50 percent. These were done in rats, |
bel i eve.

They attributed the effect, as | nentioned, to
dinmers or the platelet activating factor. But if we have
sonme suspicion that there was a difference from any nunber
of factors, aggregation or dimer content, this would be a
suitable way of addressing this issue, particularly if we
had evidence in the clinical situation that hypotensive
effects could be attributable to the product.

Again, triggers for asking for conparability

studies using animals are that the analytical insight is
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usually limted or not conprehensive, or the aggregate
nunber of changes is nore than we can understand in terns
of its total inpact. So, having a whole series of changes,
even though each one is mnor and even though each one

i ndividually may have insight in terns of whether it should
be conparable or not, in aggregate they nay have interacted
in sone way which is unpredictable and that, itself, would
be a trigger for doing conparability studies.

Anot her general trigger is that we cannot
determ ne whether a potential change is clinically
significant or not. Either the physicochem cal
determnation is insufficient in sensitivity, that is, it
has its limtations, either instrunmentation through
chem stry does not address the feature of interest, or it
can be also that there is a failing in understanding the
proportionality between changes and clinical effects.

As has been nentioned by sonme of the speakers,
sone of the take-hone | essons that we have about changes
whi ch are considered inportant are changes in degree of
aggregation, changes in glycosylation, changes in charge,
and | have an exanple that will follow, and al so changes in

t he percentage of isofornms that exist within a product.
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Anot her exanpl e taken fromthe literature is
conpari son of Factor |X being plasna-derived versus
reconbi nant in which they found that there was about a 30
percent initial |lowering of recovery, that correlates to
sonmething simlar to area under the curve, for the
reconmbi nant Factor | X product.

Prior to doing the studies, maybe sone people
woul d have understood that sonme of the physicochem ca
determ nation revealed that there was likely to be a
change, but | think in general nany people woul d have
suspected that there wouldn't have been a change. Not
knowi ng the inpact of this but realizing that it had a
potential effect, it was inportant to do the study. So, it
was realized that there were post-transl ational
nodi fications but they were thought to be sufficiently
simlar. It was later realized that the N-glycosyl ation
was nore conplex than they suspected and that there was a
change in the degree of charge through phosphorylation
whi ch may have accounted for this difference in area under
t he curve.

Clinical studies, and by this | nean

phar macoki neti c studies and |imted pharnmacodynam c studies
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and not neaning here efficacy studies as would be found in
Phase 111, are commonly used to establish conparability.
They certainly have the redeem ng virtue that they are the
best nodel. It is a nodel that everybody can agree wll
provi de the answer to the question if they are powered
right and if they have the right design.

These studies can involve patients or healthy
subjects, and | wll talk about sone of the determ nants
whet her they are conducted in one popul ation or the other,
and they may not be feasible or appropriate in sone
instances. That is, there may be | esser standards which
equal ly provide the information that answers the question.
Again, the problemoftentines is that we don't have enough
information to tell us which anong the alternatives
provi des us an equal ly good answer, and we the need to get
this reviewed or with the conpresses tine frame to get this
to market, usually the agreenent is on the nost strict
standard rather than entering into a process of exploration
with the possibility of not comng up wth an answer.

So, what are sone of the reasons for not doing
this in patients in a limted nunber of subjects who woul d

be the best exanple of the population to which the product
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woul d be given? Well, there may be too few patients
avai lable within a reasonable tine to actually do the
study. O, the variability between patients may be too
great. That is, the disease burden nay be a factor in
t heir pharnacokinetics and that nay vary very greatly
bet ween subjects, and there may be an influence of
conconm tant nedications. Even the variability within a
patient may preclude doing a small clinical study for
phar macodynam ¢ endpoi nts because either antibodi es may be
preexisting to the product or simlar enough to be cross-
reactive, or antibodies nmay devel op as the product is given
to these people. As | nentioned, the disease burden may be
a factor sonetines in the disposition of these products and
that may introduce a factor of heterogeneity, such that
even though we m ght use a patient population which is on a
conti nuum of di sease, this popul ati on whi ch has enough
patients and has |less variability does not really represent
t he popul ation at risk.

So, if we choose to use healthy subjects because
they give us reliable endpoints and they are nore generally
avai l abl e, there are sone considerations which prevent

their use. Otentines it is a safety factor. That is, the
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material itself m ght have inherent safety issues which
don't make it a worthwhile risk for normal subjects,

ot herwi se healthy. There could be the influences on them
of future therapies. For exanple, if they were given a
mat eri al such as nonocl onal nurine-derived nonocl onal

anti body and there was a high proportion of people

devel oping antibodies to it, they would be essentially

di sfranchi sed should the need arise in the future for that
kind of therapy. Lastly, there are sone clinical routes
whi ch cannot be used in normal subjects.

Wth regard to animal studies, there are
strengt hs and weaknesses and we wi Il be going back and
forth on those. The aninmal nodels that are established can
be used. Even |ower order animals such as rodents versus
non- human primates can in sone instances provide good
answers in terns of pharmacokinetics if we know certain
factors about the regulating underlying disposition of the
phar macoki netics. That is, it primarily reflects a non-
specific uptake. The material primarily goes to organs
such as the liver and its uptake is primarily dependent on
bl ood fl ow rather than specific aspects such as anmino 6

phosphat e receptors.
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Otentimes we can understand this because we can
go back and deci de whether the aninmal is a good
representative of the pharmacokinetics if the proper
studi es have been done because we have the clinical studies
and we have the precedi ng ani mal toxicol ogy, toxicokinetics
or pharmacokinetic studies to conpare them \ere the non-
human aninmal is a good nodel for a human being, essentially
it is dependent on the PK profile that is presented to us,
and whether there are significant departures fromthe PK
profile between those two groups, and whether those
represent significant differences. Animal studies don't
have a problemw th recruitnment. Instrunentation is
possi ble. They do all ow specialized designs and the
nmonocl onal anti body document tal ks about a very el egant
desi gn, which has been very serviceable over the years, of
dual labeling materials using the aninal essentially as its
own control in the sane tine.

Limtations are sone of those just the other side
of the advantages. Instrunmentation introduces confoundi ng
factors, particularly anesthesia. Were there is
conplicated instrunmentation or there are limtations on

| aboratory scheduling it can be an issue and, therefore,
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you get heterogeneity or variability introduced of tine.
There are different technicians in different facilities and
there can be a physical limtation of staff and facilities.

Ani mal studies can also have Iimtations for
phar macoki neti cs where the assay may not be directly taken
fromthe human studies or there can be matrix effects.
Using small aninmals, there is particularly the problem of
l[imted blood sanpling. Aninmals also have the disadvant age
for human proteins, they may devel op anti bodi es and,
therefore, we are | ooking at sonme cases of steady state
kinetics. This may be a factor and invalidate the results.
But the overriding factor for using non-humans is that
there is a degree of extrapolation; there is a | eap of
faith that has to be nade between the results you get in
non- human ani mal s and that which you get in people.
Sonetinmes that is a wde gap to go through

This slide was nostly neant to tal k about non-
human primates. The non-human prinates have the advant age
oftenti mes that we can understand a | ot of the physiol ogy
SO i mmunosuppressi on--we can do things to these non-hunman
primates in a way which resenbles human factors and have a

| ot of confidence about what its relationship is to people.
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Soneti nes we can standardi ze their di sease burden if that
is an inportant factor, but oftentinmes we can | ook at sone
particul ar organs of interest. |If we are |ooking at
deposition uptake into the liver, into the brain, into the
ki dney, into the lung we have an ability to get at those
tissues and | ook at primarily what are the consequences of
t he pharnmacokinetics. Sonetines, but rarely, we have a
chance to do that in clinical studies as well.

Limtations for using non-human prinmates,
al though there are relevant ani mal nodels, their
avai lability is increasingly dimnishing as we are goi ng.
In sone species, such as the chinpanzee, which are a
protected ani mal species, the utilization is extrenely
[imted.

Anot her di sadvantage of using sone of these
|arger animals is that the test substance itself may be
limted, and also that there can be unexpected reactions to
sone of the materials, binders or incipients or fornulation
factors which don't present problens to people but do
present themto the animals.

O her peopl e have commented on the availability

of the guidance and I do not need to talk about that too
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much, but | do want to tal k about sone particular points in
the conparability docunent. Overall, | see it as an
interrel ated system of tests which are conplenentary, as
ot her speakers have tal ked about. It specifically states
that ani mal PK studies nay be needed in the absence of
denonstrated differences in anal ytical testing or
functional assay. So, it may be needed regardl ess of
whet her the test showed there is an effect because they may
not be conprehensive in terns of providing us assurance
that there won't be inportant differences. Changes in the
finial product formulation may need conparative
phar macoki netic studies. This is frequently a point of
concern when sponsors do change fornul ations, particularly
towards the end of developnent. Finally, final product
formul ati ons may need pharnacoki netic studies, and | think
by that it is nmeant clinical studies pharnmacokinetic
studies. Wth that, I will conclude and thank you very
nmuch.

DR. HAYES: | want to thank the speakers for
actually making up tine in this session. So, we are
actual |y back ahead of schedule. Qur next speaker is

Charl es Mapl et horpe, fromthe FDA, on the FDA s perspective
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on the design of clinical studies to evaluate
conparability.
FDA Perspective on the Design of Cinical Studies
to Evaluate Conparability

DR. MAPLETHORPE: Good norning. M nane is
Charles Maplethorpe. |1 amfromthe Cinical Review Branch
in the Ofice of Blood. | have been asked to say a few
wor ds about clinical studies to denonstrate conparability.

This is actually a very specific topic that woul d
relate to whatever product found its way into this
predi canent of having to show conparability at the clinica
efficacy level. So, instead of saying specifics about the
trial design, | amgoing to talk about ny point of view on
the general process of showi ng conparability between
products as a result of a manufacturing change.

It is appropriate that this neeting is taking
pl ace in 2002 because this is the 100 year anniversary of
t he Bi ol ogics Control Act which gave rise to CBER and,
therefore, FDA. This is the first of the |laws that
provi des the regulatory authority for the FDA to regul ate
drug developnent. It is interesting to read the |aw

because you can learn a | ot about the historical
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per spective of regulation back then, and also to see the
di fferences that evol ved between biol ogics and ot her
products such as devices or drugs.

One of the interesting things about this |aw,
which is not very long, is that it says that products can
be licensed if the sponsor can show that standards are used
to ensure, "the continued safety, purity and efficacy of
the product,"” with enphasis on the word "conti nued"
denonstration. So, there seens to have been a recognition
in the | aw that biologic products were, you know, a
necessary safe and effective thing and this | aw actually
canme about when a St. Louis manufacturer, which was, of
course, before FDA existed, chose to institute what he
m ght have consi dered a change as being effected
i mredi ately, nanely, he used the serum from a dyi ng horse
that nmade di phtheria antitoxin to make his final batch of
the product fromthat horse. It seemed good enough to him
but, unfortunately, the horse was dying of tetanus and a
nunber of children in St. Louis died and, as a result of
that, we have this |law and CBER

So, fromthe beginning biologics has been

interested in manufacturing processes, and the original

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

regul atory systemthat was set up at that tinme has
continued to this date, and that is that |aboratory
scientists are very intimately involved in the regulation
of biologic products. Gven this 100-year history and
i nvol venent of |aboratory scientists in the regul ation of
t hese products, we have accunul ated quite a | ot of
experience in knowi ng how t hese products can go wong, and
knowi ng what sort of things to | ook for and how to neasure
them Therefore, we can tell quite a bit about the changes
t hat have taken place in a product based on | aboratory
tests.

This | aw i ntroduces the concept of potency
w thout explaining it, at |east through regulation. So,
this is the regulation that defines potency. It says, the
word potency is interpreted to nean the specific ability or
capacity of the product, as indicated by appropriate
| aboratory tests or by adequately controlled clinical data
obt ai ned through adm nistration of the product through the
manner intended, to effect a given result.

So, if you look at this, you can see that there
is an assunption here that it is possible to do sone sort

of |aboratory test or an adequately controlled clinical
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trial, and there seens to be an inplication that you can do
an in vitro test that reflects sonething about the clinical
ef ficacy of the product. That may or may not be true,
dependi ng on the product and to what extent we understand
what is going on in terns of the clinical efficacy of the
product. It also shows that the potency test can be tied
to the indication. It says, "given through the manner
intended,"” or tied to the indication. So, one product can
have a different potency assay depending on the indication.
This slide shows the general sequence of studies
that one would go through. W have been tal ki ng about them
all nmorning. It has the sane resenbl ance that you would
see for the studies in general product devel opnent for
licensure, but there is a big difference here. That is,
for the preclinical studies that are used in product
devel opnent one of the major concerns is whether or not the
product is safe enough to use in human beings. By the tine
you have |icensed a product and are | ooking now at product
conparability, you have the basic assunption that the
product is safe. It is not the same as when you are doing

product devel opnent.
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So, what you are basically doing here is |ooking
as closely as you can at each stage and asking the question
can | stop? You know, if | have done ny manufacturing
change and | conpared it to sone of the very sensitive
t echni ques we heard about earlier and found no differences,
is it reasonable to stop and say that the product is
conparable? |If there are differences, can you be
enl i ghtened by doing sone sort of aninmal nodel, efficacy
maybe safety, or sone sort of in vitro bioassay |ooking at
activities? Then you ask yourself the question can you
stop there.

Frequently, especially if there are differences,
there can be a concern if the PK if the human PK is the
sane and you nmay be asked to do clinical pharmacokinetics.
We have heard that it is actually quite rare to be asked to
do a clinical denonstration of efficacy after a
manuf acturing change, and if you find yourself in that
situation it should essentially be that you failed
somewhere earlier in this chain.

So, repeating the requirenent for a clinical
denonstrating of conparability could depend on severa

things. It could depend on the failure to denonstrate
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conparability by preclinical or PK nmethods. It could
depend on the clinical correlation and the on-site
val i dation of the potency assay. |In other words, how
strongly do we believe that the potency assay truly does
reflect clinical outcones? The second part of that relates
to what extent have you, the sponsor, denonstrated that you
can performthis potency assay in a conpetent manner.

The third point is regulatory past experience
with the product indication. W have a |arge nunber of
products under IND. Sone of themare very traditiona
products that go back the full 100 years of our history,
and there is quite a |l ot of experience there and a given
change--we have seen it before; we know what to expect.
There are other products that are brand-new reconbi nant
products or even traditional biologic products being used
in new and different ways and in those cases we m ght have
hi gher standards to apply if you nmake a manufacturing
change. At any rate, the decision to require denonstration
of clinical conparability is nade at the preclinical review
| evel after finding insufficient information to permt a

decl aration of conparability.
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What standard do we use if you find yourself
having to do a clinical trial for conparability? W use
t his equi val ence range, which I think is derived from
generic products, the standard that they use for show ng
the products are equivalent. The point estimte and the
confidence intervals should fall within this range of 0.8
to 1.25 for a given paraneter, usually an efficacy
par anet er, because the tol erance range would be strongly
dependent on what the adverse event was.

When you nake a manufacturing change and you want
to tell the world that you have the sane product, well, you
have every intent that the true point estimate is, in fact,
going to fall at 1.0. After the trial is over and you cone
to us with the results, sonetinmes the focus is on the other
end of the range, the 0.8 to 1.25, and we have even been
asked on occasion to stretch this. W are told, |ook, this
is just an arbitrary interval that you set up here to show
equi val ence and the true range shoul d be extended. Well,
you know, this is actually quite a wi de range here and we
have |icensed products on snaller differences than this.

So, we would really want to hear a strong argunent, if you

came to us after you had done your clinical study and
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failed, for why you woul d expect to be consi dered

equi val ent because you had al ready, presumably, failed
gquite a nunber of steps to get to the clinical trial and
now we are being asked to change things again.

That is because this is sort of the nightnare
scenario that we have in the back of our m nds, and that
is, what this slide is supposed to show is how bad t hings
could get if you failed at the 0.8 or 1.25 levels after
only four different manufacturing changes. This is where
you woul d conpare 2 to 1, 3 to 2 and 4 to 2. You can see
that after only four changes you could have half the
efficacy and twi ce as nmany adverse events. This is just a
ni ght mare scenari o.

So, what we can see is that a clinical trial for
conparability is actually a very crude and expensive
instrunment to use to detect small product differences and
if you see a difference, it is quite a reason to be
concerned. But if your purpose is to ask the question do |
see a difference between these two products, a clinical
trial is not the best way to do it. These preclinical
nmet hods that we have been tal king about are much better for

doi ng that.
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The probl em when you get into the statistica
design of such a trial is that an equival ence trial could
end up being larger than the original trial that was done
for product licensure. So, you really have to say what are
we doing here? Is it worth it?

That brings us to the final slide, which is a
guestion, does the failure to denonstrate clinical
conparability rule out a denonstration of clinical safety
and efficacy? The standards for licensure are actually
quite low Al you have to showis that it is effective.
Wul d a de novo denonstration of safety and efficacy be a
better route to licensure? W have realized that there are
all sorts of other business considerations that go into
this idea of wanting to be the sanme product after you do
your manufacturing change, but in your planning you should
al so consider the possibility that it is going to be a |ot
nore troubl e showi ng conparability and nmaybe, in fact, you
should just go the new product route. | guess that is it.

DR. VEEI NSTEIN. We have tinme now for sone
guestions fromthe audi ence.

Q& A
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DR GEIGERT: M nanme is John Geigert. This
nmorning Dr. Chang told us, and it was iterated just now,
that for conparability clinical studies are quite rare, one
or two percent. Could anyone comrent on his |ist of about
400 conparability or process changes over the last five
years, what percentage also required preclinical? W know
that obviously it would be 100 percent for the analyti cal
and one percent for clinical. Wat percent would be for
the preclinical?

DR. VEINSTEIN. | don't have that figure. W
haven't analyzed the data to get that information. It
woul d be interesting to know.

DR CHANG Well, the sinple answer is that |
don't have that. It is difficult to capture that
information. | think that is sonmething we should establish
in the future in the agency, to capture that information.
For clinical data supplenent we can easily capture it
because under PDUFA 2 we have ten nonths review tinme as
conpared to the PDUFA 2 four nonths review tinme wthout
clinical data. So, you can do a search to get that
information. But for the preclinical data, I amnot aware

that we have a system
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DR. GREEN. | guess the comment | would have it |
think it is inportant to classify the preclinical data in
terms of the type of studies that were done, for exanple,
were they toxicology studies; were they potency studies? |
guess there is also a question, which is probably really
the one that you would |ike to have answered, is were they
important to the approval or were they done by the sponsor
and were consi dered sonething good to do but not
necessarily other things where a physicochem cal
determ nation woul d have been sufficient in itself. |
think it is unclear. | think there is a tendency to inply
a standard because the sponsor may be successful in getting
their applications approved when they provide, in sone
i nstances, a rich abundance of information that is way
beyond the threshold and that sonmehow t hat beconmes now what
peopl e perceive as the threshold when it actually isn't.

DR. LYNCH: Tom Lynch. | was al so struck by
Andrew s statistics but | wonder if they are not sort of
self-fulfilling, 1.e., that manufacturing changes that
woul d require clinical data are sinply just not nade

because they are too expensive.
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DR CHANG | think that is probably true and
i ndustry people know this better | think, that they may not
decide to do a conparability study if they find that
significant differences are present between the old and
new. As Dr. Mapl et horpe pointed out, the conparability
clinical trials are even nore difficult in ternms of design
and expense for that. So, that is possible.

PARTI CIl PANT: Can | followup? That is actually
a central issue here. | think everybody would agree that a
rigorous statistical denonstration that two products are,
for all intents and purposes, identical is a very, very
difficult trial to do, with many nore patients than the
original trial to establish safety and efficacy of a new
product. So, that logically puts a major manufacturing
change, where an issue |like any of the list that Dr.
Wi nstein showed at the beginning, right back into the new
product category and seens to underm ne the whol e idea of
conparability. So, it seens like that is the dilemma. |
mean, if you are going to handle all major manufacturing
changes because you can't answer questions about

i mrunogeni city or bioavailability necessary in an
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anal ytical or preclinical nodel, you are going to handle
everyt hing as a brand-new product, would you not?

DR. VEINSTEIN. The fact of the matter is that |
don't know that we have that many brand-new products. W
have a nunber of BLAs but those are relatively few so |
think that nost of the changes that we have seen are being
handl ed at the preclinical or analytical stages here. You
could say that this is actually beneficial because the data
t hat we have has convinced us that we haven't had to go to
the end stage of the clinical trial. W have received
sufficient information in many subm ssions to convince us
that, in fact, the change was not that great and that
products were conparable as determned at the earlier
st age.

DR. MAPLETHORPE: | would just |like to say that
if you have a licensed product and you have a manufacturing
change and you, in fact, have made differences, neasurable
differences in either the safety or efficacy profile |
don't think we, at FDA, see any need to preserve the
product identity. |If that is a new product, so be it. W
don't feel the same need that | think the sponsor m ght

feel to preserve the product in the new fornul ation.
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DR. GREEN. One thing | believe is a perception
is that there are going to be many, many changes which
don't register in people' s mnd because they are basically
ordi nary, but when we do ask for new studies it is usually
unanti ci pated by sponsors and really causes |ots of
resources to be expended, both tine-wise and in terns of
patients, and it usually inmpacts nuch nore strongly. So, |
t hi nk even though there may be a very few nunber of them
they stand out very strongly agai nst a background of al
t he ot her changes which basically go unnoticed.

Usually a |l ot of the changes that are done for
very good reasons, to produce a better product, and | don't
think we disagree that we want a better product. The
guestion i s whether aspects, for exanple, of the | abeling
in ternms of adverse event reporting and the therapeutic
benefit retain the sanme characteristics. Sonetinmes it is
very difficult because when sponsors nmake a change which
makes it essentially, in the view of the FDA, a different
product, they want to continue with the identity of the
product and they al so sonetinmes present the conplication of
wanting both products on the market at the sanme tinme, which

means that post-nmarketing adverse event reporting now gets
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confounded, and even switching fromone to the other where
a patient has been stabilized can now be a very conplicated
affair and there is no provision for managing that with the
physi ci an or the patient.

DR ZEID: Actually, you bring up a very good
poi nt, which is what | was going to ask. In the absence of
denonstrating conparability by just sheer anal ytical and
phar macoki netic, and there is a question mark over whet her
addi tional clinical data are needed, | would submt that a
| ot of these products are individually titrated for the
pati ent dependi ng upon their state of disease status or
ot her conorbid factors. Sonetines where there is this
guestion mark the innovator may be obliged to alter their
| abeling or nodify their labeling to reflect these changes.
So, it gives themsonme flexibility through their |abeling

wi t hout having to go to the next step which is clinical

testing.

My real question was in a classic scenario where
and 1AV or reconbinant Factor VIII product is tested,
usually a sponsor will do, just for their own benefit, a

systemw de anal ysis of where their product stands in

structural characterization to the field of players that
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are out there. If | have made a significant nmanufacturing
change and now | see sone distinct differences between ny
pre- and post-product but | see conparable activity or
conparabl e profiles in products that are done by other
innovators, isn't it possible that | could make that
stretch of logic that the changes | am observing in ny
post-nodi fied product are not representing major safety and
ef ficacy i ssues because | can point to other exanples of

ot her products with simlar profiles?

DR. MAPLETHORPE: Well, | nean, we all have a
sense of 1@V as being a fairly good, you know, |ong-term
product that we feel quite confortable with, but if you
take your general concept and apply it to other products,
let's say like antithynosite gl obulins which | al so happen
to regul ate and have quite a few under IND, for that
product category, they vary all over the map in terns of
i ndi vidual characteristics, and if a manufacturer came in
and said, oh, guess what, |'mgoing to reduce the RBC
absorption by half because this other product has a titer
down there, since the manufacturing processes are
conpletely different I don't know how that is going to

affect the clinical outcones in that product category.
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So, you are asking a specific question about a
speci fic product and you have the assunption that we know
enough that we can be confortable with the outcone. |
woul d have to |l ook at that individual case before | could
give an opinion, but in general | don't think you can give
a general answer that would apply across all biologic
cat egori es.

PARTI Cl PANT: | have a question for Dr. Saunders
and Dr. Joneckis and | woul d hope they could both conment
onit, and | would just like to hear nore about how can
preclinical pharmacodynam c studies contribute to the
establ i shment of conparability.

DR. SAUNDERS: | think the exanple that | used
was the henodynam c nodel, and we are |ooking at that as
being a critical factor for defining the reconbi nant
henmogl obin. | used that as an illustration. So, when we
see significant changes in blood pressure that are beyond a
range, and whatever that range is has to be predeterm ned,
a prospective determ nation, we use that as a potenti al
nodel for conparability. W are saying that that is an
essential feature of what we have engineered into the

nol ecul e. Again, this is a sonmewhat artificial situation
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or a different situation because we are tal king about a
reconbi nant product as opposed to a plasnma protein and | am
not sure, as Dr. Maplethorpe said, that | could generalize
to all of the possibilities but I amjust saying that in
certain instances where you identify a characteristic of a
product that you have devel oped and specifically targeted,
and you can establish with experience what a range ought to
be and if you make sonme changes and maybe with respect to
t he henoglobin it affects the nitric oxide binding
ki netics, you may end up with a change that falls outside
the range. So, theoretically to be conparable, it stays
wi thin that range.

DR. GREEN. Let ne attenpt to answer for Chris.
Your question is whether PD markers have ever been used for
conparability and how could you determ ne whether the case
would be. | think the flow of logic is PDis very
i nportant where we understand its relevance to the clinic,
and where it provides sonetines a better estimate than
ot her estimates such as pharmacokinetics. Typically it is
reverse, but there are rare instances, as | nentioned in ny
talk, where PDis a better endpoint and a preferable

endpoi nt. The one exanple, the hypothetical exanple |I gave
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to you is a neurotoxin which mght be used for dystonia and
so forth, and where we understand exactly what it does with
a great deal of assurance.

Now, it is kind of artificial in a way because if
you gi ve sonething essentially to paralyze a nmuscle it is
essentially a local injection so there is no PK to collect.
So, it is another reason to look at the PD part, but we
understand its relationship to the clinical efficacy and
its performance, that is, its muscle paralysis is a
clinically relevant endpoint and it can be neasured very
precisely in terns of a nunber of factors. It can also
have the advantage that if given in an isol ated way, | ust
i ke the nonocl onal anti body where you can use dual
| abel i ng and each animal serves as its own control
cont enpor aneously, you mght be able to use it on different
simlar nuscles because of the bilateral symetry of
animals to determ ne whether the product is basically
conparable. So, that is one instance of a PD narker.

DR. GOLDING Can | just add to that? In terns
of the immune globulins it is very difficult, in ny view,
to do any PK studies in aninmals because if you take a human

anti body and stick it in another aninmal the PK profile is
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very different fromwhat you would see in the human and
everything is shortened. The sane thing would occur with
products that are human in nature and cause anti body
responses in aninmals. The antibodi es thenselves that were
made in aninmals may not be nmade in humans woul d obvi ously
interfere with the PK.  So, there are | think severe
restrictions in sone of our ability to use animals to study
PK for sone of our products.

PARTI CI PANT: Just to kind of followup on that,
a general question, we had a couple of exanples of where
cl assic toxicology was very rel evant but those exanples
were drawn from bi oengi neered products, reconbi nant
products, things like that. Can the panel comment on the
value of nore traditional toxicology for the ol der plasma
derivatives that are used generally as replacenent
therapies, like the Factor VIlls or the 1GVs? Wuld one
who is planning marketing a new al bumn, for exanple, do a
t oxi col ogy study in two rodents? | nean, would that have
val ue?

DR. MAPLETHORPE: | think we saw one exanple for
I@V that | presented where hypotensi on was the toxicol ogy

endpoint. W could split hairs between whether that is a
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saf ety pharmacol ogy study or whether that falls within the
purvi ew of traditional toxicology studies, but the
t oxi col ogy endpoi nt was informative perhaps about the
anount of diners that are involved. But if you had
sonething |li ke an al bum n and you were going to change it
and wanted to know if they were the sane, sone ani nmal
t oxi col ogy studies m ght be useful if they were focused on
particul ar endpoints that you m ght be concerned about, for
exanpl e, deposition in various tissues because you are
worri ed about association of the nolecules, one to the
ot her, and you want to know the content in lung tissue.

So, this can be to determne the characteristics
of it, but it mght be one that would tell you that the
di sposition, in a general sense, falls wthin nore
cl assical toxicology studies. But oftentinmes |I think that
toxi cology studies in the traditional sense are intended
where there are formulation factors which are now put in
t here whose toxicology is really unknown. It may be that
there is sufficient toxicology known about these
formul ation factors i ndependent of it, but naybe there is
sonet hi ng about the conbination of the two. Perhaps the

product in some ways acts as a carrier, or it somehow
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nodi fies its expression. So there, again, can be sone
reason to considering toxicology studies.

| think oftentines ny experience has been that
they are nore times done by sponsors in anticipation of
what ever constraints they have than they are as a fornmal
request by the agency. The nunber of tines that | have
personal |y requested toxicology studies and the tines that
they are presented by sponsors, ny requests are a mnority
of them

We have t hought about toxicology studies for
i mmunogeni city, not so nmuch to know whether things are
i munogeni ¢ but in rare instances where we want to know
whet her there is a quantitative shift in the likelihood in
rate of devel opnment. So, even though there are vastly
different imune profiles in terns of the underlying
i mmunol ogy, we still felt in sone rare instances that there
was sone idea of knowi ng whether the rate rise of antibody
devel opnent, even across species, was greater for one
product than for another because there was a safety issue.
| think that is an inportant perspective. Again, what are
t he concerns that we have now? Wsat are the concerns we

need to preclude? How accurately do we need to preclude
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themto nake a reasonabl e and prudent judgnment that this is
a worthwhile thing to do, particularly where we don't have
opportunities to study it under clinical investigations?
So, when people give us a change in their whatever post-
mar keting, we are not anticipating clinical trials but we
still have, as the sponsor does as well, a responsibility
to ensure that we have thought about in the past carries
over in the future, and it is not considered a good thing
just to not address it in a way that establishes the fact
rat her than hoping for the best.

PARTI Cl PANT: |If you have nultiple indications
for the same product, if you prove clinical efficacy in one
case nust you do all other clinical indications?

DR. GOLDING  Sonetinmes yes. It depends on what
t hose indications are and what is the nechanism For
exanpl e, imune globulins are used for a variety of
conditions, used to replace antibodies in people who are
primary i nmunodeficient, but they are also used for
Kawasaki's di sease, and they are al so used for inmune
t hronbocyt openi ¢ puerpera. So, in many of these conditions
t he preci se nechani smof action of the antibody is not

known and, of course, we are dealing with a product that is
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very heterogeneous. If it works in inmune deficiency, in
t he past we have asked each manufacturer to do an efficacy
study for their own product to show efficacy for the other
indications if they wanted that indication on the |abel.
But if you are dealing with a product that is a single

nol ecul ar entity, | think you may be able to make sone
extrapol ati ons.

DR. MAPLETHORPE: | agree with that. Your
question is very product specific. For exanple, hepatitis
B i nmune globulin--there is a set of "needle stick"
indications and if you get one you would get themall. But
ot her products that are being used for different
indications, as | said, could have conpletely different
potency assays. So, it is not a given that just because
you get one you would get the other.

PARTI Cl PANT: Actually, | have two questions.
The first question is do any of you have any experience
with a product where the two products showed equi val ence
and both stayed on the market, either under one brand nane
or two different brand nanes? They are equivalent, so both
products were allowed to stay on the market?

DR. MAPLETHORPE: Both made by one nmanufacturer?
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PARTI Cl PANT: Right. And, what would drive that?
What woul d drive the decision to keep both of those
products on the market as opposed to pulling one off if
they were equival ent, both safety and efficacy?

DR. CHANG Well, one point | made during ny
presentation was that a manufacturer volunteered to phase
out their old processes. But there is a transition period
where both products--1 should say the product made before
and after changes are on the market for a transition
period. | think there is a good reason to permt that
practice.

Both sides, the industry and al so the agency, do
our best to avoid any product that is not effective or not
safe on the market. But sone of the safety issues are
| earned later in the post-marketing phase when nore
patients use that product. So, to give a transition period
is not a bad thing. The conpany al so needs that tine to
make that transition, especially for those products that
are in short supply. So, basically the answer is yes.

PARTI Cl PANT: Thank you. One other question, in
addition to a pure equival ence design of a study, could you

comment on the use of, say, a non-inferiority design or a
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not worse than design in order to show equival ence between
two products?

DR. MAPLETHORPE: | think you would have to ask
that of one of our statisticians, but usually a sponsor, if
t hey are maki ng a manufacturing change, wants to say that
t hey have the same product. You know, they want to say
that they are conparable; we are going to use the sane
name, the sane ads, etc. That would fit the paradigmthat
| showed. |If they did a trial to show that they were
better --

PARTI Cl PANT: Not worse than, not better than
because that woul d denote a different product, or would it?
| f you showed that you were better than, would that be
consi dered a new product or sonething that was equival ent?

DR. MAPLETHORPE: | think a |l ot of that would be
up to the sponsor. | think if they showed that suddenly
they had a product that didn't, you know, transmt sone
viral disease they would want to change the nane.

PARTI Cl PANT: Yes, that is obvious.

DR. GREEN. One comment about non-inferiority is
that | think there is |less experience in the real mof

conparability, although there is nore experience in the
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real mof approval. | think one aspect of it is if
sonmething is no worse than or there is that issue of the
lower limt but also the upper Iimt of exposure, and that
woul d be that there were no adverse events that were
associated with sonething that basically we didn't care how
much people got. | think that often is not the case
because of safety concerns and al so because of just product
availability in some cases. | nean, there are other

probl ens about packagi ng, how much is in the container that
is used. So, although I think it is an approach that
peopl e m ght consider, it is not one that | know of that
has been used.

PARTI Cl PANT: Thank you.

DR CGEI GERT: As we have been tal king about these
pl asma proteins, it seens to ne there are two cl asses.
There are, of course, those that are plasnma-derived and
then those that are bioengi neered or specified or genetic
engineered. In terns of conparability, does the FDA treat
themin any way different? | haven't heard anything yet
today that says that in terns of conparability there are
different criteria, different concerns, different issues

t hat woul d be addressed whether it was derived directly
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fromthe plasmd or whether it actually went through a

bi oengi neering or genetic engi neering approach. Could
anyone comment on that fromthe FDA, if there is a
difference that | haven't picked up yet? And | apol ogi ze
if I haven't.

DR. CHANG Again, we cone back to a case by case
situation. Let's say a specified product, we may treat
that differently if it is a different product based upon
t he know edge that we have and the industry has of that
product. If you are asking whether there are significant
change di fferences between plasma derivatives and a
reconbi nant product, | will say that we have different
concerns, as | listed in ny presentation. Those concerns
w Il make sone inference about the judgnent. |f you say
that is a difference, yes, | agree that is a difference
bet ween the biotech product and plasma derivatives. In
sone cases we nmay have even nore concern about the biotech
product if, for instance, the cell substrate in the host
cell proteinis a foreign protein as conpared to sone of
the proteins derived froma plasna derivative of human

origin.
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So, we do have different concerns and in terns of
an approach, in ternms of policy, this norning we heard
many, many tinmes that we have the 1996 gui dance on
conparability. That conparability did not nake a
di stinction between the biotech and naturally derived
product. So, we have the sane policy as used before for
al | biol ogical products.

DR GROSS: This is Mke Goss. In the spirit of
| ooking to constantly validate the conparability concept,
has FDA experienced situations where perhaps the
conparability concept has led to a scenario that was
undesi rabl e, perhaps adverse events that were not
anticipated on the basis of either physicochem cal
characterization or ani mal nodels but perhaps not clinical
st udi es?

DR. GOLDING In the case studies, | amgoing to
be presenting sone information related to that, and | don't
think this is the time to go into any detail, where
manuf act uri ng changes were nmade and they were not
anticipated to cause any effect and, in fact, they were
t hought woul d i nprove the product and, yet, were associated

wi th adverse events, if that is what you were asking.
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DR CGROSS: | amfamliar with sone of them but |
am sayi ng where a conparability approach was taken, perhaps
a conparability protocol was devel oped, agreed upon with
FDA, engaged and then ultinately perhaps some things were
di scovered that were not anticipated.

DR GOLDING Yes, | think it is quite a comon
occurrence. | amnot sure | amat liberty to tell you
t hose stories.

DR. MAPLETHORPE: | amnot sure if we have
answered this or not, it says is there any application for
conparability studies/protocols for products fromtwo
di fferent manufacturers/sponsors? That is to say, can a
manuf acturer of a new product conpare w th anot her
manuf acturer's product?

It | ooks |like the question is can a new product
be licensed by doing an equival ence study to a |licensed
product, and the answer is yes. In other words, do you
have to do a pl acebo-controlled study? Well, there are
many situations where you can do a placebo-controlled study
so | guess the answer woul d be yes.

DR. JONECKIS: Let nme try to clarify that a

little bit. The conparability docunment in 1996, as clearly
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indicated, is for changes within a manufacturer and that is
how it is applied. Now, maybe | will interpret that
guestion sonmewhat differently to say that if you want to
make sone type of claim a conparative claim for exanple,
regardi ng other conpetitor's product that woul d have to be
designed into your clinical trial in terns of evaluating
any type of claimthat one would want to make. But the
conparability concept, the guidance, the conparability
protocol is not neant to show changes or do conparisons
bet ween manufacturers; just wthin a manufacturing
scenario. So, that is really the focus.

DR. MAPLETHORPE: Well, ny remarks pertain to a
denonstration of clinical equival ence whereas, obviously,

t he conparability docunent conveys the notion that you can
show it preclinically, which I was not inplying.

DR. GREEN. | think maybe the intent of the
question, which has the sane answer, was that if, for
exanpl e, you had three or four manufacturers nmaking a very
simlar product and one had two percent aggregates, can you
use one manufacturer's standard as the standard for
everybody and say that, well, now we are at one percent,

let's say, so we should be okay. W went fromone and a
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hal f percent to one percent. You already have a product on
the market that has two percent, therefore, here is a
generic standard, and the answer is no.

DR. HAYES: This is for Andrew or Chris. Can the
conparability for a manufacturing change be denonstrated at
pilot scale, and is approval possible on the basis of this
dat a?

DR. CHANG Well, as Dr. Joneckis has pointed
out, the conparability study is actually enbedded in the
whol e product devel opnent, or actually Dr. Jonecki s pointed
out after Phase |I. The conparability study can be used
fromthe Phase | clinical phase to post-approval. Now, if
you said can the conparability approach be used for the
pilot facility, I amnot exactly sure what that question
i nplies. Let nme say that if you have a
pilot facility, you nmake the material for a clinical trial
and you have another facility which is a production
facility for marketing, the conparability approach can be
used here to denonstrate your testing article used for a
clinical trial manufactured at a pilot scale is conparable
to the comercial product, and the answer is, yes, you can

use a conparability approach to denonstrate that your
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comercial product is conparable to the testing article
used in the clinical trial manufactured at a pilot scale.
Did I answer the question? |

DR. SEAVER. That wasn't ny question. MW
interpretation of the question is different. You are
manufacturing at full scale. You want to do a process
change that you are going to inplenent at full scale. Can
you denonstrate conparability only using | ots made at pil ot
scal e?

DR. JONECKIS: That is the question, Sally. |
actual ly happened to speak to this individual during the
break, and the answer is, no, you can use that as
supporting data but you still have to evaluate materi al
com ng out of the actual proposed commercial scale.

DR. HAYES: W have sone ot her questions here
that came fromthe audience. How many lots, nultiple lots
woul d be for trending acceptance criteria for pre- and,
nmost inportantly, post-change |ots?

DR. JONECKIS: | amnot sure what the question
means but if it refers to a remark | made during ny
stat enent about trending of |ots nmade pre- and post-change

can be a sensitive indicator of many things, there is no
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formal requirenment that that be done so there is no
particul ar nunber. Cearly, the nore manufacturing
experience one has with the pre- and the post-materi al
bei ng made fromthe pre-change and the post-change product
gi ves one additional confidence and you can | ook at various
trending statistical nodels to see what type of confidence
you can get out of those values. So, there is no fornmal
requi renent that that be done and there are no fornmal
nunbers. Wen it has been done, at least in what | have
seen submtted, it has usually been that for the pre-change
material all the relevant available |ots have been trended.
For the post-change material, it is whatever has been nade.
It is typically greater than three but it has been, again,
for the rel evant post-change nmaterial. | have seen eight,
ten, things of that nature to get some kind of sense as to
what is going on.

DR GElI GERT: Maybe a foll owup, that would be
true, Chris, | would assune for a market-approved product
but for clinical, because we are covering the whole real m
of early phase as well as all the way through to post-
approval, you nmay have one of the post-approval for

clinical. So, just we don't get an expectation that
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everyone at Phase | is doing nine runs every tine they make
a process change.

My other question is it has been five years now
since this 1996 docunent cane out. |s FDA nore confortable
now with this policy, |ess confortable? W have had
i nferences that maybe our approach of conparability is
creating some concern that we are not catching everything.
| amtrying to get a read fromthe FDA here where do you
think it is going? Is it going to get tighter? 1Is it
going to get |oosened nore because you have nore
experience? O, are your experiences giving you nore
concern?

DR. GREEN. Well, | think one easy answer is that
the issue of imunogenicity has certainly taken nore
prom nence and has becone a nore focused concern. | think
that with some of the other issues, such as
phar macoki netics, both the FDA and industry have had sone
experience now for a while, those issues are now a part of
how peopl e thi nk about the problem and know the type of
approaches that they need to ook at. But | think
i mrunogenicity is a new aspect that both sides are

grappling with, and in the future other aspects may cone

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

about. | think you have to see this against the background
of the trend in biologic products in general, which is that
they are now getting a nore broad patient population. |If
you | ook at the entire spectrum of the diseases that they
are treating, they are nore chronic in nature and they are
entering into areas where they are not only used for |ife-
t hreatening, serious norbidity as they have in the past.

Al so, the nature of the industry is changi ng as people are
trying to inprove yields and conpress the tinme for their
own devel opnent as nmany of these issues provide innovations
which aren't anticipated at this point.

DR. GOLDING Can | just add that | would
underscore what Dr. Green has said, and what has struck ne-
-as you know, | amlooking at it fromthe perspective of
het er ogeneous products derived from source plasm so the
starting material is very conplex; the potential of
contam nants being in the final product are much greater.
But then when you | ook at the bioengi neered products that
are reconbinant proteins that are so well characterized and
you have all these fancy biochem cal and physi cal
techniques to | ook at them yet, you hear story after story

of very subtle changes that are m ssed by all these
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techni ques and are associated with i nmmunogenicity or other
problens, and if you are seeing it in that area, then in
our area where we are dealing with heterogeneous proteins
with a much nore conpl ex manufacturing set up, | think it
shoul d make us be a little bit nore cautious about what is
goi ng on and whet her we can use anal ytical nethods to
characterize plasma-derived products to the point where we
can say, well, this is enough; we now have | ooked at the
physi cochem cal characteristics and we now know ever yt hi ng
we need to know about this product and it is safe and
effective.

DR. JONECKIS: Let nme just nake one other
additional comment. | sort of alluded to in the beginning
that we are taking a |loot at conparability across the
Center and across our products and, in fact, we are because
we have had approxi mately six years of experience. Are
people nore confortable? Well, | think it depends upon
whom you ask. For sone of our product classes, | think the
experience has been relatively mnimal and to sonme extent |
think people are not terribly confortable. | think we have

had a | ot of experience with other type of product classes.
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Al t hough we have had sonme very successful stories
with conparability and no real nightmares, fortunately,
with a product getting on the market that has caused sone
untoward side effects, as | tried to say in ny talk, we are
surprised about certain things and we continue to be
surprised. So, we are going to continue to discuss
internally where we are going with this. In part, | think
we are al so being challenged by many things, sonme of which
have been reflected, the need to neet market supply and
demand. Despite sone extensive changes that we have seen
especi ally post-approval, people are starting to push the
envel ope nore, | would say, in terns of those types of
changes and a lot of this has precipitated, as our
experience has precipitated, the need to sit down and say,
okay, where are we going with this policy? Wat is our
experience? Wat can we conclude and not conclude? W
w Il hopefully come up with sone type of guidance at sone
point intime. | amnot exactly sure in what formit wll
be, but that is a discussion that is still ongoing and is,
as | said, across the offices and at the Center |level wth

all the various offices participating in these discussions.
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DR. GREEN. | think the biggest grievance that |
have heard from sponsors about the conparability docunent
is their disagreenent as to what they think a change
inplies interns of testing. Usually they feel that it
requires very little and, in sone instances, we feel it
requires quite a bit nore. | think at the heart of this
there is certainly the interpretation of the words of the
conparability docunent, but |I think nore essential is what
was alluded to, the base of the experience. | think this
is a problemfor us conmunicating to sponsors because a | ot
of the findings that we have we can't nmake public.

So, we gather a great deal of experience which
| ook like isolated experiences but are really systematic
t hroughout the process. Otentines they are surprising
because the unusual things which, unfortunately, are shared
by many processes give rise to effects that people don't
antici pate as having profound effects and they do. Yet,
they occur with a single sponsor and a single product in
that period of tine and there is no way we can say, at
| east directly say, okay, this change necessitates this

effect.
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DR. MAPLETHORPE: One of the things that
surprises ne in the cases where differences are only
detected at the clinical level is the extent to which, when
you go back and look at the file and | ook at the
preclinical studies, the finding was already there and it
was either dism ssed, not noticed and, for whatever reason,
you know, they went full steam ahead and then the project
stops clinically.

So, that is one of the nessages that we have
tried to put out and I think Dr. Saunders has tried to put
out, that you are not losing tinme or noney when you spend
that on preclinical studies if you trust your data.

DR. SAUNDERS: | agree with that.

DR. HAYES: | believe that concludes our question
and answer session at this point intinme. Please join ne
in thanking the speakers fromthis norning. W also
encourage you to continue these discussions over |unch,
which is across the hallway. W are to reconvene at 1:30
for the next session.

[ Wher eupon, at 12:25 p.m, the proceedi ngs were

recessed, to be resuned at 1:30 p.m]
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AFTERNOON PROCEEDI NGS

DR. FINKBOHNER: Al right, good afternoon,
everyone. | think everybody is settling in. | would |ike
to wel cone you to the afternoon session of the conference
today. A couple of quick housekeepi ng announcenents, first
| will introduce nyself, I am John Fi nkbohner. | amthe
Branch Chief in the Division of Manufacturing and Product
Quality at CBER and | wll be giving a presentation a
little bit later in the session today. The co-noderator
for this session is Christopher Healey, sitting to ny
right.

| have been asked to announce that the conference
is being tape recorded and transcripts wll be avail able
t hrough the CBER web site. It is an awfully long web site
address to read to you, so you can check the main CBER web
site or you could also ask for additional information from
the Freedom of Information staff. The phone nunber is 301-
827-2000. The transcripts will be available in
approxi mately 15 worki ng days.

Al so, since this is being tape recorded, | would

like to make just a general announcenent that under 21 CFR
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10.85(k) we have a nice regulation that says that verbal
opi ni ons expressed by FDA enpl oyees are not bindi ng upon
t he agency- -

[ Laught er ]

--so0 what you hear us tal king about today will be
our best judgnment based upon our experience.

DR HEALEY: John, that takes effect after the
announcenent, right? Everything up to this point--

[ Laught er ]

DR. FINKBOHNER: | will have to defer that to our
general counsel for interpretation! Also, one |ast
request, if you have questions, if you could give us your
name and affiliation as you are posing questions to the
panel this afternoon.

The session this afternoon is titled reporting
manuf act uri ng changes, and our first speaker will be giving
t he FDA perspective on changes to be effected/ changes to
be effected in 30 days and pre-approval suppl enent
categorizations, and that is Dr. Tinothy Lee.

Reporting Manufacturing Changes
Changes to be Effected (CBE)/ Changes to be

Effected in 30 Days (CBE-30) and Pre-Approval
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Suppl enent s ( PAS)

DR LEE: Good afternoon. |In the next 25 m nutes
| would like to just go through the topic that I would |ike
to cover, basically sonme introduction to the reporting
categories and al so describe a little bit about CBER s
approach to the categorization, brief description of the
categories, and also | would like to provide a couple of
exanples to illustrate our approach to categorization and
also illustration of the conplications and conplexities
i nvol ved in review ng.

Basically, actually I will reiterate sone of the
poi nts that have al ready been made in this norning' s
session by the various speakers in conparability studies in
the context of reporting manufacturing changes in the
different categories.

| have included in a handout nore details
information on this topic for your reference. 1In the
interest of tinme, I wll skip over nost of it actually and
actually sonme of the material will be covered by the other
speakers in this session in the afternoon.

I n reporting manufacturing changes to an approved

application, there are three reporting categories dependi ng
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on the potential for the change to have an adverse effect
on the identity, strength, quality, purity and potency that
relate to the safety or efficacy of the product. The
manuf act uri ng changes coul d i ncl ude production processes,
quality controls, equipnent, facilities and responsible

per sonnel .

Just to set the stage, | think you are probably
quite famliar with this, that reporting categories are
prior approval supplenent, or PAS, changes being effected
in 30 days and changes bei ng effected where the 30-day
waiting period is waived. Also, there are changes that are
reportable in annual reports. The conparability protocol
will be submtted, and I think Dr. John Fi nkbohner, Pau
G| and Frank Rauschen will cover that in nore detail

The approaches to categorization, basically I
want to enphasize that the standard used to assure the
safety and the efficacy of the product is the sanme anong
all the reporting categories. Also, to categorize the
vari ous manufacturing changes, we draw from our experience
and our know edge of the product and the process and the
experience of those manufacturing changes as they are

related to the safety and effectiveness of the product. W

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

al so depend on risk analysis and assessnent of those
changes to the product.

The first category is the prior approval
suppl ement. That covers nmjor manufacturing changes that
have substantial potential to have an adverse effect on the
safety or effectiveness of the product. The products that
are made usi ng change can only be distributed upon approval
of the supplenent. The review schedule is four nonths and,
as Dr. Chang nentioned a little earlier this norning, if a
human clinical trial is required, then a ten-nonth revi ew
period wll apply.

Here | have |isted sone of the exanples that are
for manufacturing changes that are reportabl e under PAS.
This list is drawn fromthe guidance and is, by no neans,
exhaustive or inclusive but it does cover a w de spectrum
of changes that will give us an idea of how those changes
are being categorized. So, the process changes can include
i ntroduction of new or revised recovery procedures; new or
revised purification procedures which m ght include a
change in a colum; change in chem stry or formulation or
solution used in processing; and al so change in the

sequence of processing steps or addition, deletion, or
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substitution of a process step. Those will also be
reportable in a PAS. Also, if there is an additional viral
i nactivation step, those are al so under the PAS category.

Basi cally, any change in the manufacturing
processes or anal ytical nmethods that result in changes or
specification imts or nodification in potency,
sensitivity, specificity or purity to establish a new
anal ytical nmethod, those are the changes that have to be
reported under PAS. In terns of the stability protocol, if
there is elimnation of steps or alteration of the
criteria, those are also PAS reportable.

Sone nore specific exanples on PAS are scal e-ups
requiring larger purification equipnent; change of
manufacturing sites, with they be an addition of a new
| ocation or contracting of a manufacturing step to be
performed at a separate facility; also, any changes in the
| ocation or major construction, those are also reportable
under PAS.

The next category is change being effected in 30
days, or CBE-30 supplenment, and those cover the changes
that have noderate potential to have an adverse effect on

the safety and effectiveness of the product.
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A PAS could be, mght be lowered to a CBE-30 if
t he proposed change has been vali dated using an approved
conparability protocol. Subsequent speakers will cover
t hat .

Under this category, the product nade using the
change may be distributed 30 days after recei pt of the
supplement. Wthin 30 days FDA will deci de whether the
submi ssion is conplete or the category is correct, and then
the revieww || continue. Under PDUFA 2 the review
schedul e is six nonths.

So, during the review period, if FDA finds that
the data fail to denonstrate continued safety and
ef fecti veness of product we will try to resolve the probl em
with the applicant. |If that fails, FDA mght require the
applicant to cease distribution of the product or to renove
the product fromdistribution. So, it is very inportant to
point out that in situations like this, it is the
responsibility of the applicant to determ ne whet her they
shoul d be prepared to rel ease the product 30 days after
subm ssi on of the supplenment, recognizing that the rel ease
may be del ayed because of the deficiencies in the

suppl ement, or make ot her arrangements to better
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accompdat e such a possibility. The risk of distributing
product al so applies to other manufacturing changes that
are reported under CB or annual reports.

When we have experience with certain particul ar
changes, based on that experience we can deci de whet her for
sonme changes the 30-day period can be waived, and those are
reported under the CBE suppl enent category. Under this
category, the product using the change may be distributed
upon recei pt of the supplenment, and the review wll
continue, and the review period is six nonths. Again, the
responsibility lies with the applicant whether they
determ ne to rel ease the product under such conditions.

| have also included in the handout a |ist of
exanpl es where manuf acturing changes can be reported under
CBE-30. Here, what | would like to do is to give one
exanple to show that sonetinmes the changes m ght be
conplicated by the intrinsic nechanismof action of the
reagent that is involved. 1In this particular CBE-30
suppl enent the applicant applies to extend the storage tine
of sone buffers used to regenerate the chromatographic

colums. One of the regeneration buffers that is used is a
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rather concentrated urea solution which is used to
regenerate a protein affinity colum.

The sponsor would like to extend the period about
two and a half tines, and the buffer is slightly alkaline.
Fromthe literature and experience, alkaline urea wll
break down to a cyanate which will react with the am no
groups in the protein, whether it be the |ysine residue or
the primary amne at the N-term nus, and carbanyl ati on of
proteins is known to change the property.

So, with this change, even though there m ght not
be an immedi ate effect on the function of the colum, we
have to al so consider that there m ght be |ong-termeffects
on the property of the protein ligand and, in turn, there
may be potential adverse effects on the purity of the
product. So, in this situation we had to ask the sponsor
to address this issue in the context of validating the
continual yield of the columm over the period of tine that
t hey have reported. So, those are sone of the issues that
we have to | ook at when | ooki ng at sone changes which on
the surface nay not be that significant.

The next category is the annual report. The

annual report covers m nor changes that have m ni nal
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potential to have an adverse efficacy on the safety or

ef fectiveness of the product. Product made usi ng change
m ght be distributed as soon as the change is inpl enented.
These m nor changes are reported within six day of the
anni versary of the approval date of the product. The
sponsor may al so request in witing alternative reporting
dat es.

Under PDUFA 2, the FDA will determne within the
first three nonths whether or not those manufacturing
changes are appropriate, and then the review w || conti nue
until six nonths. |[If the FDA considers that changes need
to be reviewed as a supplenent, FDA wll notify the sponsor
to submt a supplenent. |If the FDA finds the product poses
danger or issues are unresolved, we may require the sponsor
to cease distribution of product or to renove the product
fromdistribution. So, again | reiterate that it is the
responsibility of the applicant to determ ne whet her they
shoul d rel ease the product or not.

In a list of exanples for manufacturing changes
reportabl e under the annual report, one of the exanples
deals with the nodifications in analytical procedures with

no change in the basic test methodol ogy or existing rel ease
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specifications provided the change is supported by
validation data. Wat | would |ike to do in the next
mnute or two is to give you an exanple that fits this
particul ar category, but we have to | ook at the data nore
critically to evaluate its effect on the safety of the

pr oduct .

This particular manufacturing change deals with a
nodi fication to an assay to determ ne the concentrati on of
pre-kallikrein activator in the product. The changes, the
nodi fications in the assay deal with changes in preparing
the sanple, preparation of the sanple, the volune of the
sanple that is tested, and also the change in the range of
the standard curve. There is no change in the basic
met hodol ogy or the specification of the assay.

The sponsor internally classified this change as
m nor and as an annual reportable change. Using the
nmodi fication, they have test rel eased several |ots of the
product. Also, they have submtted rel ease protocols to
the FDA for official lot release. Based on the data that
are generated by the nodified assay, those lots are
rel eased. The sponsor also submtted a CBE-30. So, when

we | ooked at the changes, one of the changes is in a buffer
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and when we | ooked at the changes in the buffer we realized
that the changes were not that mnor. There are sone
changes in the pH and a stabilizer was renoved in the
nodi fi ed assay, and then, nost significantly, there is a
significant change in the concentration of the salt that
was used.

My col | eague, Dr. John Finlayson, did sone
cal cul ati ons and he concluded that the ionic strength is
about three tines higher in the nodified assay. Al so,
based on his work in 1983, he pointed out that this
particul ar enzynme is very sensitive to ion exchange.

So, we got a little concerned and the concern
gets even higher when we | ook at the consequences of those
changes. Using the licensed assay, the percentage of lots
that neet the specifications is about 25 percent. When the
conpany made the change in this assay all of the |ots they
subm tted passed. So, because this is related to the
concentration of the PKA in the assay, elevated |evels of
PKA result in hypotension and pose a significant safety
concern. W contacted the sponsor and the sponsor stopped

rel ease of the lots which failed the licensed assay. On
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further discussion with the sponsor, we cane to realize
that maybe the inconsistency is not with the assay itself.

Basically, | just wanted to use this exanple to
show t hat when we do the characterization of the changes,
in addition to | ooking just on the surface just at what the
change is, we have to |l ook at the data nore critically and
trust that the data is telling us sonmething. Wen the data
| ooks extraordinary, it probably nmeans that we have to pay
close attention to.

Basically, this is what | have to say on the
categories. In summary, | just wanted to say that in our
experience wth | ooking at manufacturing changes we are
constantly and continually |earning from our experience
with the product and the process. And, | just wanted to
say again that when we get the data we need to | ook at the
data very critically to evaluate the potential for change
and adverse effects on identity, strength, quality, purity
and potency as they may be related to the safety and
effectiveness of the product. It would be helpful to
consult the guidance docunents often, and the FDA
encour ages the sponsors to communicate with us. | think

whenever you have questions, it is good to comunicate with
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uUs so we can iron out those issues at a very early phase of
t he devel opnent.

Before | end, | would like to thank the people
who have given ne a lot of comrents in terns of this
particul ar presentation, folks at FDA, Dr. John Finlayson
did sonme cal cul ations and pointed to the significance of
i on exchange in the PKA assay. Then, | would like to end
by conveying sonething fromone of the contenporary
witers. Everyone quoted is not alive but at |east
Garrison Keillor is alive--

[ Laught er ]

--so it isalittle bit different fromeveryone
el se: Be well; do good work and keep in touch. Thank you
for your attention.

DR. HEALEY: Thank you, Dr. Lee. Moving on to
our next speaker, it is Dr. Frank Rauschen, from Bayer, and
he will give the industry perspective on changes.

| ndustry Perspective

DR. RAUSCHEN: Good afternoon. | would like to
t hank the organi zational commttee of this workshop for
giving me the opportunity to provide an industry

perspective and experiences for prior approval changes
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being effected in 30 days and changes bei ng effected

suppl enment s.

| will start ny talk with sone basic thoughts on
post - approval changes and regul atory affairs overall in the
handl i ng and managenent of those changes. | will then go

into the different supplenent tinmes and conclude with sone
i ndustry experiences.

As Dr. Lee nentioned in the previous
presentation, FDA has defined several general categories of
post - approval changes that require a supplenent if your
informati on established in the approved application is
changed, and this information can be found in 21 CFR
601. 12. The changes include changes in product, production
process, quality control equipnent, facilities, responsible
personnel and | abel i ng.

Post - approval changes are a necessity and cannot
be avoided. They are needed for continued inprovenent and
i ndustry's objective to ensure high quality procedure in
accordance wth current industry standards. | have
provided a typical list of post-approval manufacturing
changes whi ch include inprovenents in product quality and

safety, equipnent, facility upgrades and noderni zati on,
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staying in conpliance with CGW requirenents, and al so

i nprovenents in |logistics and supply. Those may include
capacity increase to ensure adequate supply for the
patient.

Regul atory affairs has a critical role in the
managenent of change inplenmentation, typically is consulted
at an early stage. Regulatory affairs is a departnment that
determnes if a change may require a |icense suppl enent.

If a subm ssion is required, regulatory affairs wll
provi de the subm ssion strategy. It is also expected from
regul atory affairs to predict accurately the subm ssion
requirenents. This includes the content of the supplenent,
the reporting mechanism the time |ine for the product
distribution and the tine line for approval. The overal
objective is to achieve a short regulatory tine |line.

However, an accurate prediction of subm ssion
requirenents is even nore inportant. |If the regulatory
assessnment is incorrect, the conpany may face delays in the
change i npl enentati on and even the potential to inpact
product supply. So, as a conpany you need to have reliable
i nformati on about when and how t he change can be

i npl enented. As a conpany, we need reliable information
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that the planned changes can be inplenented at the sane
time, under the same supplenment type and, even nore
i nportant, as a conpany you want to know and m nim ze the
i mpact on product distribution and supply status.

FDA has issued several reference docunents for
i ndustry specifically for post-approval changes that
provi de industry w th gui dance on post-approval changes,
and lists specific exanples for how to report those
changes. That reference can be found in 601.12 and also in
t he gui dance for industry docunents that FDA has issued for
speci fied biotech products, for biological products and
al so for whol e bl ood, blood conponents and source plasm
just recently, in 2001. FDA has al so provided even nore
reference docunents and a list is shown on this slide.

| now want to go into nore detail ed discussion of
the different supplenents, starting with the prior approval
supplenment. As Dr. Lee pointed out, nmjor post-approva
changes require the subm ssion of a prior approval
suppl enment prior to product distribution. As he also
poi nted out, the tinme for approval and broad distribution
is, at the mnimum four nonths if no clinical data is

requi red. However, deficiency or conplete response letter
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that you may receive from FDA nay delay the inplenentation
of the post-approval change and any product distribution
time line significantly. Actually, the approval tinme |ine
and the product distribution nmay becone sonmewhat

unpredi ctable. Conparability protocols nay be an option to
downgr ade prior approval supplenments to a CBE-30 and,

t hereby, reduce the tinme line for product distribution
significantly.

This is a list of typical major changes that
require a prior approval supplenent. Anong those changes
you find changes for aseptic and filling and process area.
You find new production scale. You also have, as Dr. Lee
poi nted out, conparability protocols.

As | mentioned before conparability protocols my
be a strategic approach to downgrade prior approval
suppl enents to a CBE-30 and, thereby, reduce the tinme for
product distribution. They can overall mnimze the
regul atory inpact on product supply. Sone successful
exanpl es that use the conparability protocol to downgrade
the prior approval supplenent to a CBE-30 include changes
to aseptic filling areas, new production scale and a new W

di stribution system
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Post - approval changes may be submtted under
changes being effected in 30 days supplenent. Different
froma prior approval supplenent, this type of suppl enent
does not require FDA approval prior to product
di stribution. However, industry has to observe a 30-day
wai ting period. CBE-30s provide a significant tine
advant age over prior approval supplenents in ternms of the
ability for a conpany to rel ease and distribute product.
The time line for approval of the suppl enent, however, nmay
be up to six nonths or even |onger.

However, there are sone risks associated with
changes being effected supplenents in 30 days. Here is a
[ist of risks that are associated with CBE-30s. For
changes on a critical path the conpany should confirmthe
clock start and the expiration date of the CBE-30 with FDA
But this approach will confirmthat the subm ssion was
filed under the correct subm ssion type, on one hand and,
on the other hand, it will also confirmthat the conpany's
interpretation and the FDA's interpretation in terns of the
30-day wi ndow are in agreenent.

A potential risk for CBE-30 supplenments, as Dr.

Lee pointed out, is that supplenents are not typically not
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approved but product has been distributed after 30 days
prior to the approval of the suppl enent.

This again is a |list of noderate changes that
qualify to be submitted under a CBE-30. It includes
changes in non-sterile processing areas, and al so
i ntroduction of unlicensed product into a |icensed
production area.

Conparability protocols may al so be used to
downgr ade the changes being effected in a 30-day suppl enent
to a CBE suppl enent and, thereby, even waive the 30-day
wai ting period. For the nost part, conparability protocols
are not often used to downgrade CBE-30s for one-tine
changes. The tinme advantage of 30 days is not significant
enough conpared to the effort of going to a prior approval
suppl enment for the conparability protocol first.

However, this approach may be used in situations
when a single change occurs nultiple tines. For exanple, a
contract manufacturer who wants to introduce on a regul ar
basi s an unlicensed product into a licensed facility,

i nstead of submtting each tine the changes being effected
in a 30-day supplenent and having to wait 30 days prior to

the start of product distribution, an approved
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conparability protocol could actually allow to downgrade a
the CB-30 to a CB suppl enment and the contract manufacturer
woul d be in a position to start release and distribution

i medi ately. Those are two successful exanples that use
the conparability protocol to downgrade the CB-30 to a CB
suppl enment .

For some noderate changes FDA has wai ved the 30-
day waiting period which | eads to the CBE suppl enent, or
sonetines called CB i medi ate supplenent. Overall, there
are only very few exanples in the FDA gui dance docunents
for post-approval manufacturing changes that are qualified
to be submtted as a CBE suppl enent.

Ri sks associated with the CBE suppl enent are
identical to the ones outlined for the changes being
effected in a 30-day supplenent. Again, a potential risk
is the product is typically distributed before the change
i's approved.

Again, this is a list of post-approval changes
whi ch were subm tted under CBE supplenent. As | indicated
before, only very few noderate post-approval changes

qualify to be submtted as a CBE suppl enent.
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Coming to the last part of ny presentation, |
provi de some industry experiences for supplenments and
conpare protocols. As | nentioned in the beginning,
accurate prediction of regulatory requirenments is critical
to mnimze the inpact of post-approval changes on product
supply. However, experience has shown that an accurate
predi ction nmay sonetinmes be difficult. The reasons for
that nmay be the level of detail provided in FDA gui dance
docunents which vary, and has led to different
interpretations of reporting requirenents between industry
and FDA. As a result, supplenents could be down or
upgraded after the subm ssion was filed. |In particular, if
t he subm ssion is upgraded the conpany may be inpacted in
its ability to rel ease product.

Experiences wth conparability protocols indicate
that CBs have becone a well-accepted strategy to downgrade
maj or facility and equi pnent changes. CBs are also used to
obtain confirmation from FDA that the chosen approach and
al so the supplenent content is acceptable to FDA. The
decrease in reporting requirenents is typically one tier.
However, you should keep in mnd that substantial revisions

to an approved conparability protocol or any reference SOP
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or nethod in the reference in this conparability protocol
requires a separate prior approval supplenent.

I n sone instances, and we have heard this in
several speeches this norning, conparability protocols are
used to downgrade the requirenent for a clinical trial, and
a typical exanple would be if a product change is conbi ned
with a facility change. So, you m ght be able to downgrade
the need for clinical studies with a conparability
protocol, but for the facility portion a prior approval
suppl enent and pre-approval inspection may still apply.

To facilitate approval of conparability protocols
you shoul d consider the follow ng format and content
details. You should provide specific changes or a list of
changes. You should always include rel evant SOPs and
nmet hods. You should provide a conmtnment to report al
devi ations and investigations, and you al so shoul d provide
a commtnent that m nor revisions to nethod and SOPs are
i ncl uded and expl ained and justified with the subm ssion of
t he suppl enent for the manufacturing change. You should
specify detail ed acceptance criteria, and for process

changes you will be required to provide criteria and a
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decision tree that trigger additional preclinical and
clinical studies.

Coming to the end of ny presentation, | will just
sumari ze what | just tal ked about. Post-approval changes,
as | nentioned before, are a necessity and regul atory
affairs play a criteria role for the inplenmentation of
post - approval changes. Conparability protocols have becone
instrunmental to mnimze the inpact of critical changes on
product release ability.

At the end, | will |leave you with two
recomendati ons for discussions, | believe that the FDA
gui dance, and in particular the update of existing
gui dances, industry's ability is strengthened to accurately
predi ct reporting nechani sns for post-approval changes.
al so believe that guidances on the content and form of
conparability protocols will help industry and facilitate
t he approval of conparability protocols and neet FDA's
expectations. Thank you very nuch for your attention.

DR. FINKBOHNER At this tinme we have about ten
m nutes, | guess, reserved for QRA. Feel free to stand up,
wave your hand or use the lavaliere, otherwise, if you have

guestions that you have jotted dowmn on a 3 X 5 card,

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

sonebody will cone through and pick those up and we can
handl e them up here. Any questions?
Q&A

DR VELLUCCI: | am Laura Vellucci, from Ot ho.
Coul d you please clarify if you have a commttee revi ew
| etter and you make your response to FDA, does the clock
start again, and how | ong does FDA have to respond to a
commttee review letter? |s ny question clear?

DR FI NKBOHNER:  Yes.

DR. LEE: If | understand your question
correctly, let's say you have a PAS, when we send you a CR
letter the response tinme is four nonths. Then, if it is a
CBE it is six nonths.

DR. VELLUCCI: Sonetines you submt a prior
approval supplenent and four nonths to the day you can
sonetinmes then get your conmttee review letter. So, four
nmont hs has | apsed, or al nbst four nonths has | apsed and you
have, you know, 15 questions that they would |Iike nore
answers to and you provide that in a tinely fashion. Does
the clock start again? How |ong do you have to anticipate

because sonetines that just varies--

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

DR LEE: | will defer nmy answer to ny nore
experienced col | eagues here.

DR. FINKBOHNER  That is a very good questi on.
When we receive a conplete response to the letter that is
sent outlining the deficiencies, it is six nonths fromthe
recei ved date at CBER

DR VELLUCCI: So, in four nmonths you will do the
initial review but then it is another six nonths before you
coul d actually get approval ?

DR. FINKBOHNER As a maximumtinme. Just to
clarify, for a prior approval supplenent we have a maxi num
of four nonths to respond with an initial response of sone
sort officially. Hopefully, depending on the type of
i ssues, those can be discussed through tel ephone
conferences and potentially be resolved in a |l ess formal
way. |If the issues require additional validation studies
or would require additional tinme for docunentation to be
gat hered, that would extend past our action tinme and we
wll often send a letter. Those, again, are maxi numti nes.
Then, once we receive a conplete response to the
deficiencies outlined in the letter, we would have six

mont hs maxi mumto respond. | don't know what your
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experience has been in that case, but | can tell you that
today | signed off on an STN assi gnnent approval letter.
So, that was in house |l ess than 23 weeks. So, again, these
are maxi num ti nmes.

DR VELLUCCI: kay, and | have one ot her
question, if I may. Wen you read the changes to be
ef fected docunent, it is very clear, the different
categories. But sonetines you have an older |icense and
you may not have everything in that initial |icense that
you woul d have if you were doing a BLA today. So, there
coul d be changes to--1 don't know -nmaybe how you qualify on
your incomng raw material, mnor changes. | guess really
my question is how far back do you have to go for every
change, even if it is not included in your |icense,
especially sone of the ol der ones, change to a test nethod
or change to a conponent used in a test nethod to test an
i n-process material? Do you understand ny question? Were
can we kind of draw the line with having to report a
change?

DR. FI NKBOHNER:  Actually, what | would reconmend
is sonething that TimLee has nentioned, | would al ways

encourage you to contact the agency when you have these
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kind of situations. For instance, regarding the raw
material, it would depend an awmful ot on a case by case
situation for that material. |[If there is a question that
potentially inplicates the source material as being a BSE-

i nvol ved country or other kind of issues that are raised to
a higher level of concern, we may want to have sone

addi tional discussions with you. |If it is sonething that
is a USP nonograph material, depending on the kind of
change but if it is in conformance wth conpendi al

requi renents, that wouldn't usually be a major issue for

us. So, again, it is going to be case by case dependi ng on
the type of issues that play into it. That is why, again,

| woul d encourage what Tim Lee had said, contact us
whenever there is a question.

DR. VELLUCCI: Thank you.

DR. ZEID: Bob Zeid, TLI Devel opnent. | was
wondering if you could share sonme thoughts on what kind of
supporting stability packages you have seen with a range of
annual reports all the way through prior approval
suppl ements. Does it range fromjust commtnent to foll ow
|l ong-termthe lots that have been done, or do you see three

nmont hs accel er at ed?
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DR, LEE: Usually we require both, both real-tine
stability and al so accelerated stability, and al so usually
if you are conparing before and after manufacturing changes
we would like to see a tend analysis for the product that
you used before and after the change.

DR ZEID: And with regards to the accel erated
stability, is there a mninmumthat you are |ooking for, a
mnimumtine duration |ike 30 days, 60 days?

DR. LEE: | think it depends on the product, how
stabl e your product is and what the condition of the
accel erated study is.

DR. ZEID: One other quick question is the inpact
of a conparability protocol on | ot release characterization
testing, or lot release testing, have you ever had a
situation where sonebody submts a conparability protocol
and t hrough expanded characterization testing, or new
i nformati on, sonehow that m ght inpact now their | ot
rel ease testing protocol ?

DR. FI NKBOHNER:  \What you are asking is the
potential for having changes in the rel ease testing
requi renents due to the outcones of the data collected as

part of a conparability protocol assessnent?
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DR ZEID: Let ne ask it a little differently.
You have a battery of release testing for the approved
application and then sonetines too with the consent decree,
NO R, etc. or other extenuating circunstances you nmay have
a lot release test protocol of lot by ot or skip |ot
testing and this includes an expanded version which may or
may not be the same as all the characterization testing
that was in the application. | guess ny point is now you
cone along with a conparability protocol and you have sort
of the state-of-the-art or the new information that you
have | earned, the nodified process, could this now i npact
what you would actually put into a | ot rel ease protocol ?
O, how are the two |inked? Because |ot rel ease protocol
or lot release testing is sort of a fuzzy area for a | ot of
peopl e.

DR. FI NKBOHNER: Actually, | amgoing to give you
a really wishy-washy answer on this. | think it really
depends an awful |ot on what the specifics are. You
menti oned consent decree and NOR, if there is an ongoi ng
conpliance action it is going to depend an awful |ot on
what the specifics are that are built into the consent

decree, clauses--1 forget the correct termfor that-- and
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we woul d be in contact and consultation with our conpliance
groups to |l ook at how those issues woul d be nel ded
together, but | don't think we can really give an answer to
t hat .

MR. CHERNEY: Barry Cherney, | am an attorney
fromthe FDA. [|If we were doing a review of a conparability
protocol and a characterization test and we felt that the
test was particularly useful as a lot release test, we
could ask you to inplenent that, and we have done that on
rare occasi ons.

DR. KALTOVICH Florence Kaltovich, SAIC. | have
had the opportunity to see a |lot several tines where
conpani es have sent in their interpretation of what they
woul d think should be in an annual report, or it has al so
been FDA's decision to change that. Do you have any data
to show how many tinmes FDA--or clarification on issues in
t he gui dance docunent perhaps where these decisions were
not made correctly by the manufacturers for conparability
pr ot ocol s?

DR. FI NKBOHNER:  Thanks, Flo. For those who may
not know, Flo and | had offices next door to each other

about seven years ago before she left the agency. Anyway,
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if the question was do we have a data set and a thorough
anal ysis of this type of downgrade, | am not aware of any
t horough analysis of this. | have seen anecdotally itens
t hat have been, quote/unquote, under-reported by one tier
and as nmuch as nmultiple tiers. | think a worst case one
was a new filling machine in an aseptic area that wasn't
submtted as an annual report, which was a little extrene
of a downgrade. So, we have seen a little bit of
everything. | would think, as a general rule, it is nore
the exception than the rule that there is a change in
reporting category when you | ook at the overall nunber of
itens that are reported in the total annual reports that
come in.

DR. KALTOVICH | al so have an exanpl e where
sonet hing that was sent in an annual report was not
reviewed by the agency for well nore than three nonths, and
your slide said three nonths. |In fact, this was al nost a
year that the annual report had been submtted and, in this
particul ar case, the FDA reviewer decided that it should
have been at | east a CBE-30 and required a suppl enent at

that time fromthe manufacturer. How often do you see
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sonething like that? O, are your reviewtimes truly three
nmont hs as you stated in your slide?

DR. LEE: Well, | don't have any experience with
that so | am wonderi ng whet her ny other FDA col |l eagues wil |
fill me in.

DR. FINKBOHNER It is extrenely rare.

DR. CHANG Again, | don't have a database for
that, but one thing | want to enphasize, which Dr. Lee
enphasi zed in his presentation, is that when the sponsor
makes a decision on a particular manufacturing change or
particular type of their reporting category, it is your
responsibility to assure that that particular reporting
category does not jeopardize the safety and efficacy of the
product. In terns of the actual study to support the
change, it is the agency's expectation that you should do a
validation to the sane extent and eval uation of that
particul ar change so that, hopefully, you will not make
many decisions that we will not accept. But, again,
don't have data exactly to say how many tinmes the finding
is not acceptabl e where that happens.

DR. POLLAK: Lew s Poll ack, NAB

Bi opharmaceuticals. | would like it if FDA could conment
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on manufacturing a new investigational product in a
licensed facility and submtting that as a CBE-30 because |
seemto have gotten sone different responses from FDA to

t hat questi on.

DR. LEE: Go, ahead, John.

DR. FI NKBOHNER:  Actual ly, a nunber of those
suppl ements cone into our review group. |If a facility is
licensed to produce a single product, the first tinme
i ntroduction of the product into that |icensed area so that
it becones a second product in that |licensed area, be it
i nvestigational or a another |icensed product, it would be
a prior approval supplenent because, at that point, what we
are doing as the first tine assessnent of noving to a
mul ti-product facility is checking changeover procedures,
line clearance, assessing cleaning validation needs, etc.,
and if there are any special segregation aspects that need
to be in place. For instance, we wouldn't be very thrilled
i f sonmebody wanted to bring gene therapy vector production
inwth a licensed reconbinant. So, there are sone

specific segregation issues of types of products.
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DR. POLLACK: After you have nore than one
product in a facility, to bring another investigational
product that woul d al ways be a CB-30?

DR. FINKBOHNER: In general, yes. The only tines
that | have ever seen that we have consi dered upgradi ng
that to a higher |evel--we did have a situation where,
luckily, they contacted us before they inplenented the
change. They did want to bring a gene therapy product into
a plasma fractionation area, and we weren't real thrilled
about that idea. Again, when in doubt, always feel free to
contact us.

DR RITTER Nadine Ritter, consultant. | would
like to ask a question that goes back a little bit to Bob
Zeid's question about the relationship between anal yti cal
met hodol ogy that you choose for characterization versus |ot
rel ease testing, especially for products which have been
licensed a long tinme, |ike plasna-derived products have
been, for which there may or may not be very good
conpendi um et hods avail able. For exanple, in the recent
past | was involved in contract testing and we woul d
frequently get calls fromclients who would |ike to have ne

perform conpendi al tests of a particular plasma-derived
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product and | couldn't even get the equi pnment and people
who could run it retired a long time ago. Yet, the new
nmet hodol ogy has not yet been upgraded in the USP. | know
there is novenent in the USP to do that. What is your
opi ni on, or what comrents could you nake about conpanies
whi ch are stuck with doing old conpendial type of nethods
when there are new nethods? And, we know what the rules
are for going froma conpendial nethod to a new net hod
where the managenent defaults back to using the old, |ess
sensitive nethodol ogy for the existing products rather than
upgradi ng to the new one?

DR. FINKBOHNER: It seens to ne the people to
answer that question are probably in the audi ence,
actually, in terns of particular-specific assays.

DR RITTER This is a general question, just in
terms of your perspectives. | nean, we have been saying
this for a while, it is your expectation that a new
met hodol ogy will be used whenever it is appropriate.

t hi nk Bob Zeid's question brought that up, which is you do
a conparability study, you have the new net hodol ogy, you
know t he answers but now you have to go back and apply it

to products which are already |icensed and naybe you don't
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want to know what is in that band, or you don't want to
know what is under that peak and you woul d rather use the
old, less sensitive nethod because at least it doesn't tel
you anything you don't want to know.

DR CHANG Well, we have CGW in place, right?
We need good nmanufacturing practice with current standards.
Yes, we do have sone situations where we experience that
sone old testing nethod is not the-state-of-art testing and
t he conpany wants to nake a change. It is science-based
regul ation. So, for what you said, we would like to have
sone justification in the application. W have a |ot of
scientists in the agency who can al so, you know, nake sone
scientific judgnment there. So, we would | ook at specific
cases and see where sone study can be perfornmed. In this
case communi cation with the agency is very useful for these
ki nds of issues. As you said, yes, we encourage using nore
scientifically sound technology in production and quality
control assessnent.

DR. HEALEY: |Is there one nore question?

DR. GOLDVAN. Mark Gol dman, Chiron Corporation.
| actually have a couple of short ones |I think. The first

one, as equi pnent becones out noded or unavail abl e you no
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| onger have a conparable system The annual report
gui dance says specifically you can change an exact piece of
equi pnent with no change in process paraneters, but what if
t hat piece of equipnent really doesn't exist anynore and
you are doing substantially the same thing? Let's make it
easy, the piece of equipnent is a centrifuge but it is not
the sane kind of configuration, for exanple. There is no
exanpl e under the CB-30 listing that addresses that, that
you need to junp up to a BAS; it doesn't seemto be
warranted in all cases. | was wondering if you could
respond to that.

DR. FI NKBOHNER:  Actual ly, unfortunately, | don't
have ny guidance wth me but | thought there was a
reference to equi pnent of simlar operating principle being
under the CBE-30 category because we have handl ed
suppl enents that way many tines. | don't have the exact
quote and citation in front of ne, but there is that
flexibility there. It doesn't have to be a prior approval
suppl enent .

DR. GOLDVMAN. The ot her question was we have had
t he experience in the past where we have had CBE- 30s

reclassified as PASs. In that case, we get a letter back
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saying this is a PAS and we are considering it as such.

But, nore recently, we have had the experience where at the
end of four nonths we were given a letter that said you
must resubmit this as a BAS, starting the whol e process
over again. Do you have any kind of standard approach to

t hi s?

DR. FINKBOHNER: | amnot famliar with that
situation nyself.

MR. CHERNEY: | amnot famliar with that, but at
the end of four nonths you would be getting a conplete
review letter and, in responding to that, you would then
start with the six-nonth tinme clock. That is what is
happening there I think. 1Is that not right? It is not a
PAS; it is a response to our conplete review letter, but
that response is under a six-nonth time clock. Unless it
was a refuse to file, but it wasn't a refuse to file,
right?

DR. GOLDMAN: It was a refuse to file.

MR. CHERNEY: OCh, it was a refuse to file.

DR. FI NKBOHNER:  Actually, this sounds like it
may be sonething we could have a little nore detailed

di scussion to find out nore particulars. | don't know if
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we coul d give you a general response wthout nore details.
Maybe we could discuss it further off-line or nmaybe after
t he session you could neet with nyself and we could
identify the appropriate people in the agency to continue
di scussion on that point. | would be interested in

di scussing that nyself.

DR. GOLDING Just one general conment, fromthe
perspective of the reviewers, the CBE and the CBE-30
mechanism | mean, | think it puts the FDA at risk and the
conpany at risk in certain respects, and that is that if
there is something potentially harnful that could arise
fromthe manufacturer going ahead and distributing the
product we have less tinme to reviewit. |In fact, with a
CBE it could go out the next day. So, there is a chance
for potential harm | would just underscore what was said
earlier, that if there is a question about the subm ssion
and the status, the FDA should be consulted, or else it
shoul d be submtted as a PAS. There is clearly a risk both
to the conpany and to the FDA if sonething falls between
the cracks and it is potentially harnful. | have seen at
| east one exanple in the | ast year where a product was

distributed on the basis of a CBE and it turned out to be
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an extrenely potentially harnful situation. So, | would

advi se caution about how those different nmechani sns are

used.
DR. HEALEY: Qur next speaker is John Fi nkbohner.
Conparability Protocols
FDA Perspective
DR. FI NKBOHNER:  Thank you. Thanks for the good
guestions. First, | amgoing to have very nmuch an overvi ew
presentation but before we go into this, | would like to

ask just a general question. Can everybody raise their
hand for just a second? Let's just see if your arns are
working. Geat, a fewrotator cuff injuries. | just want
to get a feeling for the folks who are in the audience
here. How many folks are in regulatory affairs? A good
nunmber. So, a lot of this is very applicable to your job
internms of dealing with the regulatory strategy and so
forth. | was wondering how many fol k here would
characterize thenselves as being in a quality assurance
role. Geat. Production manufacturing folks? A few.
Let's see, how many FDA-ers are here? kay. Good, we have

a nice mxed crowd here.
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| do want to add one other clarification to Frank
Rauschen's presentation. His slide 14 had nmentioned that
CBE- 30 woul d be the category for the introduction of an
unlicensed material into a |licensed area. Thank you for
aski ng that question because we have a chance to clarify
that. That is only in a situation where you have a
previously licensed nultiple product production area.

Anyway, | amreally going to be focusing on two
di fferent aspects of FDA's perspective on the utility of
conparability protocols fromthe manufacturing suppl enent
sense, that being mainly the utility and then sone of the
probl ens that we have seen so, hopefully, we can help you
to avoid sone of those pitfalls when it conmes tinme for
subm tting your next conparability protocol.

A coupl e of quick notes back to the regul ation.
| know you have all heard about this way too nmuch today so
we Wil keep it straightforward. It allows for a potenti al
downgrade of the reporting category, as has been noted many
times, usually one reporting category tier. It is
i nportant to remenber that we cannot downgrade a prior
approval supplenent that m ght require a pre-approval

i nspection. ay? So, that is a caveat that needs to be
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kept in mnd so don't even consider a conparability
protocol if you are building a new filling facility,
pl ease. | know | have said that a few tinmes before

Anyway, when are situations when a conparability
protocol can be useful in terns of the establishnment
description section and sone of the CMC data related to
facilities? It really falls into two maj or categories,

t hose being a one-tine change where the inpact on narket

di stribution could have a negative inpact on public health,
and then also in situations where there nay be nmultiple

i dentical changes to be phased in over a period of tine.

In addition to these two general categories where
conparability protocols are useful for a manufacturing
facility change, we have al so seen them have quite a bit of
power and utility in conplex changes where there is a
mul ti - phase regul atory strategy with multiple subm ssions
comng in over a period of time to inplenment a nunber of
changes. An exanple of this mght be if you have a
Iicensed aseptic filling area which is going to undergo a
series of renovations, say, taking a non-critical zone of
the aseptic filling suite, putting up a tenporary

construction wall, expanding that area into additional
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space to make a second filling line; a second phase where
the construction area is dropped and reconfigured for
requalification of use of the licensed area with the fina
prior approval supplenment for the newfilling Iine. The
final prior approval supplenent for the new filling |ine
cannot be downgraded because that requires an inspection.

However, sone of the issues related to changes in
flows, especially for a |yophilized product aseptic filling
suite, there have been cases where conparability protocols
have been very useful in a series of four to five different
suppl enents to cover a phase-in of a najor project like
this. So, again, they are a very powerful tool.

What are sone of the problens that we have seen?
Again, this is, hopefully, to help you and us because when
we get a nice, clean conparability protocol it makes it
easier for us to reviewas well. So, we are very happy to
be able to get sonme of these ideas out to you

Some of the issues that we have seen with
conparability protocols subm ssions--again, this is the
original conparability protocol submtted as a prior
approval supplenent, and before | get into these bullet

points I would like to enphasize that it is the
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conparability protocol. So, if you think of the whole idea
of a validation protocol or qualification protocol, it
shoul d have that sane kind of parallel thought process, a
detail ed description of the types of nmethods that are going
to be utilized to assess the inpact of the change; the
acceptance criteria that will be utilized; and any test

nmet hodol ogies that will be utilized.

So, sone of the problens that we have seen in
assessing conparability protocols, and we have had to ask
people to rewite themand revise them have included not
i ncludi ng rel evant copies of SOPs or, | should say, copies
of relevant SOPs. W don't necessarily want to see the SOP
for changing out the nop bucket in a janitor's closet in an
uncl assified corridor. No, relevant SOPs m ght be
sonet hi ng i nvol vi ng change-over procedures if it is going
to be a critical assessnent of a nultiple product facility
that coul d have potential inpact on aseptic processing.

So, you have to use judgnent there as to what would be a
rel evant SOP and what wouldn't. A relevant SOP woul d be
how you are going to handl e your sanples that are being

collected as part of this assessnent under the protocol.
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Anot her issue that we have seen, unfortunately,
is not prospectively defining the acceptance criteria that
will be applied to all of the methodol ogi es used to assess
t he change.

Not including a thorough description of the

met hods to be used--1 was involved in the revi ew of one
that said we will assess bioburden. That is nice. s it
mcrobial limts? Is it sone sort of unofficial test?

What nmethod is going to be used and what are the limts
going to be?

Not including all the relevant aspects of the
assessing of the change, for instance, in this earlier
exanpl e of a series of supplenents for an aseptic filling
change, we have to nake sure that all of the rel evant
aspects are being assessed, such as requalifying classified
areas; conducting the imedi ate chall enges to verify the
capability of aseptic refilling the product, etc.

Al so, we have had sone problens in the past with
versions of SOPs being changed after a conparability
protocol has been approved. |If it is a mnor change that
doesn't inpact the overall assessment or procedure, then it

is not usually going to be a major issue and | think Frank
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had nmentioned the utility of incorporating this into a
conparability protocol, that if there were going to be

m nor revisions to SOPs that that be built into the
protocol as to how that woul d be handl ed in the subsequent
submi ssion. But if the protocol calls for using test

nmet hodol ogy A to assess the change and approve it under
that sort of venue of testing, and then the SOP is revised
to put in place a conpletely different nethodol ogy
utilizing a different method that may cause the
conparability protocol to be applicable for the specific
change that it has been approved for.

Again, as | nmentioned earlier, this is
technically a protocol and it can becone problenmatic if the
submi ssion is structured in such a way that your operators
can't performthe assessnents and col |l ect the sanples
needed to actually have your subsequent subm ssion ready to
submt. It sounds |ike straightforward and commobn sense,
but we did have a situation where the subsequent subm ssion
that canme in was rather mangl ed because the operators
really couldn't follow what had been witten to use as a

protocol, at least that is the explanation that was given
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to us when we called and said can you pl ease expl ai n what
this is.

It is also inportant to renenber that a
subsequent study really needs to follow the protocol as it
is approved, and if there are going to be m nor changes to
cross-reference SOPs and net hodol ogi es, there may be sone
utility in building sone limted degree of flexibility into
the original protocol. | would tend to discourage that
because as soon as you nove into that approach you can be
opening up a can of worns and take an awful lot |onger to
get nail ed down.

Sone of the potential problens that we have seen
w th the subsequent subm ssions that have cone in are not
nmeeting the prospectively defined acceptance criteria, and
if the study fails to neet the protocol criteria then
effectively you have failed to denonstrate conparability of
the protocol so, potentially there would be downgrade in
that reporting category.

As Tim and several folk have said, | strongly
urge anyone who has any questions about a change in a
reporting category to contact us and di scuss the situation

in nore detail prior to getting into a situation where
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there may be a problem due to a reporting category
m sunder st andi ng. So, always feel free to call us. Thank
you.

DR. HEALEY: Qur next speaker will be Paul G I,
of Bayer Corporation.

| ndustry Perspective

DR GdL: Good afternoon. M nane is Paul G 1.
| amw th Bayer Corporation. | would like to expand on the
topic of conparability protocols a bit and, hopefully, not
be redundant because we have heard quite a bit on it in
this session. | want to focus specifically on
manuf act uri ng changes and specifically facility changes and
i nprovenents to facilities.

Just to outline the talk, | amgoing to talk
very, very briefly about the FDA Mdernization Act and the
origin of the initiative to streamine the regul atory
approval process. Changes to approved application | think
we went over quite extensively. | would Iike to further
focus on facility changes and upgrades, and | ook at sone
specific exanples of facility-related change categori es,
talk a little bit about protocols, conplication protocol

strategy and design and, finally, tell you a little bit
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about a case study that we have for a conparability
protocol, specifically for changes in HVAC, including an
aseptic filling area which I think, as Dr. Goss alluded to
earlier, is a reduction froma PAS to a CBE-30 which gives
you the nost bang for the buck, as he put it.

Just very briefly, the FDA Modernization Act
i ncluded various initiatives and prograns and included the
streanl i ni ng approval process for drug and bi ol ogi cal
manuf act uri ng changes, and that has evol ved into gui dance
docunents and the conparability prograns that we have in
pl ace now.

As we heard, 21 CFR 601.12 prescribes the
requi renents of reporting changes for |icensed biol ogical
products to FDA, and those type of changes include changes
to the product, the | abeling, the production process, QC,
or quality controls, equipnent, facilities and responsible
personnel .

Just very briefly again, the annual report
i ncl udes those changes that have the mnimal potential to
have an adverse effect on the safety and efficacy of the
product. Exanpl es of annual report type changes for

facilities would be water or steam supply systens using
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equi pnent of simlar materials of construction, design and
operating paraneters and not affecting specifications; room
upgrades such as inproved finishes on walls and floors; and
repl acenent of equi pnent with that of identical design.
believe that was the wording in the gui dance docunent.

Al so, in the annual report changes woul d incl ude
in that category upgrades in air quality, material or
personnel flow, equipnent relocation with no change in air
classification; nodifications to pretreatnent stages of a
WFI system and installation of non-process rel ated
equi pnent or room upgrades, and those woul d include
war ehouse refrigerators or freezers.

Agai n quickly, the CBE-30 category are those
changes that have a noderate potential to have an adverse
effect on the safety and efficacy of the product. Exanple
of facility-related CBE-30 changes woul d be addi ng new
walls to increase environnental control; downgrading of a
roomor area classification, of course, not including the
aseptic area which we all know, as soon as you get into a
class Afilling area you are tal king about a prior approval
suppl ement. Addition of duplicate process trains with no

process change; addition or reduction in nunber of pieces
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of equi pnent; new product in a previously approved multi -
product area, as we tal ked about earlier; and new or
nodi fied purified water systens.

The PAS woul d be those changes that have a
substantial potential to have an adverse effect on the
safety and efficacy of a product. Wth respect to facility
changes, those would include major construction for new or
nodi fied areas. Those would include aseptic processing
areas, HVAC systens that would feed these aseptic
processi ng areas, W5 systens, any type of change that
woul d have the potential to stress or challenge the system
environmental ly control |l ed manufacturing areas such as new
bui | di ngs, production areas or roons; anything that m ght
have a potential to affect the cross-contam nation
precautions that are in place; and critical utility support
systens, anything that has a potential to affect the air
quality, the water quality or the steamquality.

The burden of proof, of course, is with the
manuf acturer, with the sponsor. The burden of proof is
that you nust denonstrate through appropriate validation

and/ or other studies the |ack of adverse effect on the
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safety, identity, strength, quality and purity of the
product .

Conparability protocols conme into play because
t hose are the mechani snms by which we can really streamnline
the regul atory approval of manufacturing process changes.
As described in CFR, they establish the tests to be done
and acceptable limts and specifications that are to be
achi eved to denonstrate the |ack of adverse effects, thus
t he burden of proof, for specified types of manufacturing
changes on the safety and effectiveness of a product,
getting a little bit nore about the definition of specified
types of manufacturing changes.

| think as we touched upon, the conparability
protocol is submtted as a prior approval supplenment. It
describes the plan for inplenenting the change. It
i ncl udes, as Dr. Finkbohner pointed out, the validation
studi es and stipul ates the acceptance criteria, the
acceptance limts, and, hopefully, once approved the
conparability protocol may reduce the reporting category by
at least one tier and, as we tal ked about, that woul d be

froma PAS to a CBE-30 or CBE-30 to CBE or annual report.
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The conparability protocol allows the change to
be facilitated with thorough planning, and | think that is
key here, and abbreviated inplenentation tinme frane, the
time frominplenenting the change to distributing product
is going to be shortened by this process. It increases the
flexibility to bring inportant and i nproved bi ol ogi cal
products to market nore efficiently and expeditiously. It
entails consistent requirenents well understood before the
change is inplemented. This ties into the planning and
al so incorporates discussions wwth FDA. W have a m xture
of older facilities at our site and new facilities, and the
ol der facilities are particularly challenged with
constantly upgrading those facilities to inprove and stay
current in GW design. Several years ago, when we enbarked
on a master plan for upgrade of those facilities we had a
conference wth FDA and basically outlined our plan and
di scussed various phases of inplenentation of these changes
and, at the sane tine, we tal ked about reporting categories
so we at | east had a baseline of agreenent for how t hese
shoul d be reported.

For a comparability protocol the manufacturer

shoul d carefully assess the product change and eval uate the
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product resulting fromthe changes to the preexisting
product. Results of testing nust denonstrate that the
manuf act uri ng process change does not affect the safety,
purity or potency effectiveness. You have to take into
consideration that the sane change may have vari abl e
effects on different products. Also, inplenentation of a
change in nultiple facilities under the same |icense, we
have several conparability protocols in place now which
cover two of our facilities at Bayer. Also, you nust take
into consideration that conparability protocols are
optional and not mandatory, and the benefit there, of
course, is that they may all ow for nore expedi ent

di stribution of product.

Appropriate uses of CPs, appropriate for discrete
situations, specific changes with manufacturing experience.
Now, | think one of the classic exanples is if you woul d
like to upgrade four virtually identical filling |ines, you
plan to i npl enent changes on all four so you are actually
repeating, you could actually expedite those changes and
the distribution of product follow ng those changes through
a CP because the sane change and the sanme validation wll

be necessary for each of those filling lines. So,
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typically in that case it would be nore of a repetitive
protocol. So, it is specific for a type of change and the
applicant. O course, validation is key. The equi pnent
nmust be qualified and the process nust be validated. It
results in a conparabl e product which has defined
characteristics and neets established neasurable criteria.

| nappropriate uses of a conparability protocol,
as Dr. Finkbohner pointed out, are those subm ssions which
require a pre-approval inspection, new filling facility,
new product manufacturing facility. Also inappropriate
woul d be havi ng outstandi ng conpliance i ssues or not
defining the change; it is either too broad or too conpl ex.
| nappropriate use woul d be having the predefined acceptance
criteria not available or omtting any type of discussion
and explanation OOS results. Also, if the change adversely
affects the product, or the change results in a newMy
characterized product.

| wll talk about a case study for HVAC. Wen we
strategi zed on how to devel op a conparability protocol, we
knew that we wanted to make nmultiple changes in the aseptic
filling area. That would all fall into the pre-approval

suppl emrent category. W wanted to maxi m ze the inpact and
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the utility of the conparability protocol. So, we took the
approach of using one conparability protocol for several
changes, meking sure that when we described the changes and
reported on the changes that they were clear and distinct.
W wanted to nmaxim ze the inpact so we picked the
conparability protocol topic on aseptic filling areas for
HVAC changes. Again, that is the biggest bang for the
buck, a PAS down to a CBE-30. We focused the
conparability protocol changes on the nost critically
controlled environment, which is the aseptic filling area.
Wien we first nmet to devise the conparability
protocol, we reviewed in detail the validation
engi neering, regulatory, quality, the planned changes that
were involved to install a new systemor nodify existing
systens that we had in older facilities. These are systens
that supply the aseptic processing areas. Sone of the
things we wanted to do were addition or replacenent of air
handling units; nodifications to fill |ine equipnment which
may change the air quality or the air flow patterns;
reconfiguration of some of the air supplies or returns; and

make sone nodifications to the fill-line curtains.
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So, when we got together to discuss the
activities that would clearly denonstrate that these
changes woul d not have an adverse effect on the process of
the product, we came up with certain criteria. So the
changes were all found to have simlar criteria. Al of
t hose changes were required changes, validation in the form
of 1Q and OQ qualifications; air flow visualizations to be
sure that we didn't disrupt or change any air flow
patterns--all of these changes woul d i nvol ve extensive
environmental nonitoring to denonstrate control of the
area, and all would involve proof of the pudding, which we
call the nedia fills. So, any one of those changes all had
the sane criteria, and that was the basis of us bundling
t hose together in a single conparability protocol.

The conparability protocol details the change
scope qualification activities, the acceptance criteria and
the supporting data required to denonstrate the |ack of
adverse effect follow ng the change.

I n devel oping the CP, again, our strategy was to
describe all the anticipated system changes. W
i ncor porated several of these planned system changes into

one conparability protocol. W identified all the SOPs
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t hat were associ ated and validation test functions. W
t al ked about extensive environnental nonitoring and defined
our qualification and nonitoring schene. W specified the
acceptance criteria, and we also said that we would need to
describe any actions if the results were unacceptable. W
tried to foresee anything that could go wong and, as you
know, if you fail to neet the acceptance criteria that
coul d cause rejection of the change according to the CBE
resulting in knock-down grading by a tier to a CBE- 30,
rather. Again, we tal ked about the planned inplenentation
of these changes to the aseptic filling area and the
schedul e for doing so.

The supporting data nust substantiate the
devel opnent of the strategy and provi de adequate validation
docunent ati on that appropriate chem cal, physical and
m crobi al controls are in place, and the type of supporting
data is dependent on the type of change and nust be
eval uated on a case by case basis.

W try to get out of the node of submtting al
the Q@ OQ validation data, which | don't believe FDA really
wants to see for these changes. Wat is key is that we had

to identify certain key aspects and things that we had to
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be sure were nmet for 1Q OQ particul ar exanples on these
changes. So, we developed a list of 1Q things that we
woul d check for, and anything that had to do with the
qualification of this aseptic filling area follow ng the
change for 1Q and OQ

We reasoned that to denonstrate fully these
changes, the PQ data would have to be submtted in its
entirety. PQdata, that is, environnental nonitoring,
total particles, all those data for a particular period of
extensive nonitoring needed to be presented to show the
agency and denonstrate the level of control in that area.
So, we did not take any short cuts or attenpt to sunmarize
any of the PQ data. That particular stack of nonitoring
data was included, as was the proof of the pudding, the
media fills. Al the nedia fill data was submtted, the
nunber of units and any type of deviation that we had was
expl ai ned.

Now, there is a fine |line between not being able
to find an attributable cause and having that lead to a
rejection of the CP, or, if you think about the entire
vol une of sanple as an attributable cause, that is

certainly not going to be a reason, we would think, for
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rejecting the CP. So, you really have to | ook at the
deviation itself. Cbviously, trends will be really
seriously looked at. But if there are no trends and j ust
t he occasi onal sporadic deviation that can be expl ai ned,
think that is a different story.

Sonme of the top m sconceptions that we have found
on conparability protocols through our training program
have been that once you have a conparability protoco
approved with the agency for a specific type of change, you
al ways have to submt that particul ar change under the CP
What we found is the notion of scope creep, which is we
have intentions of doing a specified change and through
engi neering evaluations or other neans we find that we want
to expand that particular change to be above and beyond
what is described in the CP, yes, we can do that but it
convolutes, as in sone cases it may, the issue. Sure, we
can submt it, but it is not going to go into the
conparability protocol because, renenber, the conparability
protocol is a protocol; it is a series of steps that one
must follow in order to get that reduced reporting

cat egory.
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Anot her m sconception is that an approved CP
alleviates the need to submt data; only a sunmary is
required. As | nentioned, that is possible in sone cases
but when it comes to PQ data, nedia fill data for HVAC
changes, | don't think any short cuts are warranted, and |
think any short cuts in those areas would be particularly
ri sky for CP change approval .

Al so, another m sconception is that conparability
protocol s are qui ckly approved and nodified--1 will just
submt the change and get that through; no probl em because
sone acceptance criteria nmay not be accurate or be able to
be met. Well, the course of action is the same course of
action as to get the CP approved in the first place and it
i nvol ves submtting it as a pre-approval suppl enent.
| m ght add, you nust have extensive rationale, sound,
scientific rationale for making any changes to the CP

Lastly, one of the m sconceptions about CPs is
that it is acceptable worldw de for worl dw de
registrations. It sinply is not. A change to an HVAC
system for an aseptic filling area which could be reduced
for U S., under a conparability protocol, froma PAS to a

CBE-30, in Canada for the sane subm ssion there is no
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mechani smfor that, for exanple. They would not allow

di stribution of the product follow ng the change until they
have had a nmuch | onger review period. So, there is no
mechani smto shorten that in certain regulatory

envi ronment s.

Finally, | wanted to tal k about the el enments of
the CP submission. As | said, the conparability protoco
we designed in an executable format is a protocol that one
follows and it is very detailed. It prescribes what type
of qualification testing and analytical testing is
required. So, as we conpile these elenents of the
subm ssion, we always want to nmake sure that we have the
conpl ete description of the changes and a system overvi ew.
W want to present to the reviewer clearly what it is that
we are changing, what it was before and after the change.
We al ways include detail ed drawi ngs of the system changes.
W try to highlight the areas on those draw ngs of the
aspects of the systemthat have been changed. W include
t he executed conplication protocol. W have the approved
CP. Wien we make the change and followup with the testing
we actually execute that protocol and include a copy with

our subm ssion for approval.
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Val i dation sunmary, again as | said, we summarize
and list the key aspects of our IQ OQ and we al ways incl ude
all the PQ data, not just a summary of that. Again, |
think it is very key that all deviations are fully
i nvesti gated, explained and docunented. Again, having
unexpl ai ned results could jeopardize the use of the CP to
reduce the reporting requirenents.

Again as Dr. Finkbohner pointed out, copies of
SOPs and | abel s, you know, he nmade it clear that it is the
key SOPs that need to be approved and not all SOPs to
change the nop bucket, as he put it.

In conclusion, | think the key here is planning
the conparability protocol, the details of the change, the
qualification and the acceptance criteria and the burden of
proof. | think if you can |list and detail the change, and
you know what you are going to do and you guard agai nst
scope creep during these changes and plan it properly, for
both industry and FDA the use of conparability protocols
are a wwn-win strategy. It allows reduction in the
reporting category, and it also will actually extract and
present the key el enents of the subm ssion that the FDA

wants to see. Thank you.
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DR. HEALEY: Thank you, Paul. W have sone tine
now for Q%A before we go to a break. So, once again,
pl ease stand up if you have questions and renenber to use
the m crophone, and state your nane and affiliation. Also,

| see sone questions comng in on 3 X 5 cards.

Q&A
DR. FINKBOHNER: This is directed to FDA. | w |
do ny best toread it. |If you have an approved

conparability protocol and have a single deviation,
parenthetically OOS, would CBER accept this with data
justifying it as an isolated incident wwth a root cause
det er m ned?

| will make a first comrent on that. Again,
know it sounds horrible but it really depends on a case by
case situation. It is horrible, isn't it? Let ne give an
exanple. Let's say that as part of an originally approved
conparability protocol there is a specification that all of
your pharnmaceutical grade water sanples should be taken to
the QC lab and tested within six hours w thout freezing,
and a QC technician tests them at the eight-hour mark.
That is technically a failure to follow protocol. 1Is there

a significant inpact on the water testing results for the
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way that one set of sanples was handled? |[|f you have data
to support that there is no significant inpact, it is
probably a reasonabl e deviation and data to support the
appropri ateness of that deviation.

If it is a deviation in terns of predefined
acceptance criteria for an autoclave where the validation
protocol is witten in such a way that you have a therm
mappi ng of the chanber with 18 thernocoupl es, which al
must give you data of at |east 121.5 degrees Cel sius and
two of your |eads--how nmany peopl e here have ever vali dated
an autoclave? So, you know exactly what | nean. |f you
crinp one of those thermal couples through the access port
you are not going to get data. If you have witten the
protocol in such a way that you don't allow for that kind
of a failure, then you have technically failed your own
protocol. 1Is it significant? Maybe not if it is not a
critical thermal mapping |location in the chanber based upon
ot her studies you may have.

Anyway, to go back to the earlier statenent, it
depends. Potentially it is okay, but the deviation should
be thoroughly investigated and if there is a corrective and

preventative action plan that needs to be put in place or
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supportive data to justify that the data collected is still
reasonabl e to support the change, then it may be all right
to nove forward with it.

DR. GOLDING Sonething that Dr. G| said
rem nded ne of a situation which maybe we can correct. He
mentioned that it is possible in certain situations to do
bundling of conparability protocols. What happens at our
end sonetines, and | have seen several exanples of this, is
that we get subm ssions which are based on the product and
the Iicense which have the sane information. It may be
conparability protocol; it may be a change in a bottle or a
stopper. Miltiple reviewers get this and the reviewers may
not know that the other reviewer has an identical set of
data but for a different product. So, ny plea to the
i ndustry is when you are bundling up issues like this, in
your cover letter you should state that at the tinme you are
submtting this particular subm ssion you are al so
submtting a simlar submssion with simlar data for
Factor VII1 or 1AV, albumn or whatever so that the
reviewers inmedi ately read that, hopefully, and get
t oget her and expedite their review and cone up with a

consi stent comment.
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DR GL: Just to clarify what | nean to say, one
particul ar conparability protocol could be used to describe
several different changes. For exanple, we woul dn't
necessarily bundle nmultiple changes into one study because
then, should the results of the study prove to be a
failure, for exanple, we would not know what change nade
that cause. So, what we do is we basically have a
conparability protocol where you would sel ect what the
change was, for exanple, curtain changes on aseptic filling
or a new HVAC system but | don't think we would actually
bundl e them together in one subm ssion. W would use the
sane conparability protocol to validate and to denonstrate
control follow ng those changes.

DR. HEALEY: W have a couple of wite-ins up
her e.

DR. FI NKBOHNER: Yes, we have anot her question on
a card, could you comment on industry's perception that if
they call the FDA to get an opinion on reporting
categories, i.e., CBE-30 versus PAS, the answer is al nost
al ways the nore conservative option

[ Laught er ]
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| amtrying to think of the right comment for
that. W get a nunber of these type of calls and often the
foll owup question will be will you please fax sone
additional information to describe this change in detail so
we can give you a nore reasonabl e and thoroughly consi dered
response? A phone call with a three-sentence description
that we are expanding our aseptic filling facility and
reformul ating two of our |icensed products and we want to
see if we can submt a conparability protocol for change
one and maybe for change two and three as a bundl e thing.
Now, we have to have a little bit nore detail to give you a
rati onal response and a thoroughly considered one. So, in
general when we have a | ack of information we wll fal
back to the nore conservative advice.

DR. LEE: | have a question here but | am not
quite sure whether | can read it. | think probably I need
help fromny coll eagues to figure out the answer here. Do
you have a single product facility if you wish to
refornmulate it and make clinical supplies in your facility,
isit still a PAS? Did | read the question correctly?

DR FI NKBOHNER:  Yes.
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DR LEE: | think | amgoing to defer the answer
to my nore experienced coll eagues.

DR. FINKBOHNER. Can | restate the question just
to confirmwe have it right? |If | understand it correctly,
you have a |icensed product where you would like to
i ntroduce a second formnulation for additional clinical
trials into a licensed area, and would that be a PAS? So,
basically a secondary investigational fornulation for an
al ready licensed product. What do you all think? | think
it wuld really be sonmething that would have to be
di scussed between the product office and our group and sone
ot her groups in the Center, but in general | think Dr.

Gol ding raises a good point, fromthe equi pnent and
facilities viewoint, since it is not a currently |icense
mul ti-product area that woul d be the equival ent of having a
new operation perforned in the area and we would want to

di scuss further with you the type of segregation of
operations if there are product dedicated parts or if there
woul d be shared process contact parts. | think all of us
are nodding that that sound |like a major potential inpact.

[ Di scussi on away fromthe m crophone]
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DR. HEALEY: | think the additional question was
except for the segregation.

DR. FINKBOHNER: Again, | think it would depend
partly on what the controls are in place to denonstrate
that the process streanms would not potentially
crosscontam nate. Again, it depends on the specifics but |
t hi nk nost of us are nodding our heads that it doesn't
sound like a real red flag for us in terns of renoving
sonething froman already licensed formulation. Don't
forget, call us.

DR. GElI GERT: John Geigert, consultant. | would
like to foll owup on your comment, John. W have tal ked
about calling the FDA and getting naybe m xed advi ce
occasionally. W get a nore conservative answer than a
conpany chooses to want. There is also the other case
where the conpany may not give the correct information to a
reviewer and they get a lower tiered response. | have
actually run into that and had to cone in and tell them
they had to go back and give the right answer. You have to
ask the right question to get the right answer.

Part of it is communication. W have the

guidance. It was witten in terns of an illustration of
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how to handl e a nunber of these changes, witten in 1997.
It obviously was very quickly put out. It was thought
t hrough but it went out very quickly and, of course,
i ndustry didn't have nmuch chance to conment, at |east that
is the inpression | get.

s it possible for that to be updated? dearly,
the FDA has a wealth of information now dealing with all
t hese changes and, very clearly, if that could get sonehow
communi cated to hel p i ndustry understand exactly what the
current thought is at the agency on these different |evels,
it mght elimnate some of the confusion either in ternms of
conservati smon one end or incorrect questions going into
the FDA that |l ead to m sl eading cooments. You have a
nunber of procedures. You have SOPs which you guys have on
your web site. You have all sorts of nmechanisns so it may
not be the nost |ong-term nmechani sm but sonme way of getting
this out because there are a | ot of people who are
struggling in the industry. They don't know where to put
their change, and if they don't ask the right question or
they don't ask the right person they can get m sl ed,
unfortunately, and create maj or delays for them

DR. FI NKBOHNER: Thank you for your suggestion.
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DR. JONECKI S: Those gui dances, as John said,
have been out for sonetinme and, actually, we are taking a
| oot at those at present to deci de what type of revisions
are needed. Unfortunately, under good gui dance practices
which we all now follow, putting things and SOPs on the web
sites for the intention of guidances is sort of verboten.
So, we will have to go through the formal gui dances
procedure but we are actually |ooking at those in
conbi nation with sone other actually sort of associated
regul ati on changes that have been sitting since actually
t he | ast PDUFA.

DR GL: | have a question. It says that with
regards to having the conparability protocol as an
execut abl e protocol, for exanple, an IQOQ is it as
detailed as a normal 1 Q protocol or does it only consist of
a summary covering the nost inportant steps?

What we did basically is to reduce the vol unme
that is submtted for 1Q OQ we took each of the test
functions in the 1Q OQ and |isted what the test function
consi sted of, what the expected outcone or specification
needed to be, and then what we did, we had actually al nost

li ke a check-off, like an initial where we included the
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reference in the validation protocol where that test
function could be found, where those results could be
found. So, basically we created a list of the test
functions, a summary, if you will, and for each test
function and acceptance criteria we verified and listed the
reference where that particular test function result could
be found. W did that for both the 1Q and the OQ

PARTI CI PANT: [Not at m crophone; inaudi bl €]

DR GQL: Not for IQOQ W did submt the
conpleted form if you will, listing the test function and
showed that we were diligent in verifying each of those
critical itens.

DR. HEALEY: Any additional questions before the
break? |If not, why don't we take our break and we will see
you back here at 3:45.

[Brief recess]

DR. GOLDING | would like to get the final
session started, so if everyone would gravitate to their
seat. | have the honor to introduce the next session. As
you can see fromyour prograns, we are going to be going
over sone case studies, hopefully, to shed sone |ight on

the conparability question. The first speaker is Angel a
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Bl ackshere. She is the director for global regulatory
affairs Baxter Bi oSci ence and Bi opharmaceuti cal s.
Case Study Presentation from I ndustry

DR. BLACKSHERE: Good afternoon. | ampleased to
share Baxter Bi 0oScience's experience on conparability to
hel p in the understandi ng between FDA and industry on this
t opi c.

The case study | wll present |ooks at the use of
conparability studies to reduce clinical trial
requirenents. It also involves exchange of internediates,
which will be further discussed in tonorrow s session.

Before | go into the manufacturing change, a
little history is necessary. Baxter acquired Immunolg in
1997 and, as a result of that acquisition, had access to
anot her AV product, inmmune globulin intravenous human.
So, Baxter is licensed to manufacture two 13V products and
for the purposes of this presentation | wll refer to one
as pathway 1 1AV and pathway 2 |A@V. Both products are
manuf actured from Fraction Il intermedi ates, which is a
comon internediate for manufacture of | GdV products.
However, the Fraction Il intermedi ates are manufactured by

slightly different nodified co-manufacturing processes.
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The change that we proposed to the FDA was to
i nclude the option of utilizing Fraction Il internediate
fromthe pathway 2 process as starting material for the
pathway 1 13 V.

| have a schematic here to help show the
di fferences between the two processes. Option Ais what we
were currently licensed for, starting with plasma, going to
Fraction | plus Il plus Ill in the pathway 1 Fraction |
and continuing with pathway 1 downstream process that
includes S/D treatnent and purification and, ultimtely,
the pathway 1 13V product.

The option B that we wanted to include in our
license was to start with plasma or coagul ati on factor
deficient plasma, which is sinply the plasma that is
subjected to different treatnents so that factors can be
removed to go on to further manufacture of the products.
So, you continue with Fraction Il plus Ill as opposed to |
plus I'l plus Ill, and get a pathway 2 fraction internediate
and continue with the pathway 1 | 3dV downstream process,
whi ch again includes S/D treatnment and purification.

The purpose of the change from Baxter's

perspective was to increase manufacturing efficiency, as
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well as flexibility, increase yield. As a result of
conmbining the two processes, we increased yield which
ultimately results in increased product availability.

Qur regulatory strategy was to | ook at the FDA
gui dance docunent on conparability. |In addition, we had
pl enty of experience froma manufacturing perspective and
clinical perspective over the years. So, we wanted to
submt a prior approval BLA supplenent with no clinica
data, based on this gui dance docunent which you have seen
several tines today. The guidance docunent states that
manuf act urers of biol ogical products may make manufacturing
changes wi thout conducting additional clinical efficacy
studies if conparability testing denonstrates to the FDA
that the product, after the manufacturing change, is safe,
pure, potent and effective. Comng froma regul atory
standpoint, this is sonmething that the teamlikes to hear
fromus normal ly.

Al so, this guidance docunent states that
determ nations of product conparability nmay be based on
chem cal, physical and bi ol ogi cal assays and, in sone
cases, other non-clinical data. And, if a sponsor can

denonstrate conparability, additional clinical safety
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and/or efficacy trials with the new product woul d generally
not be needed.

Qur goal was to denonstrate that the pathway 1
| @V manufactured fromthe pathway 1 Fraction |1, which is
what we were already licensed for, is conparable to pathway
1 1AV manufactured fromthe new starting material, pathway
2, Fraction Il, by the performance of anal ytical and
bi ol ogi cal testing, and al so to denonstrate that this
pathway 1 1@V, the new version, neets the sane prescribed
standards of safety, identity, purity and potency.

To begin our anal ytical and biol ogical testing
program we wanted to start our program by denonstrating the
conparability of Fraction Il internediates manufactured by
the two different pathways by performng the foll ow ng
characterization tests: Ml ecular size distribution was
eval uated which gives us an assessnent of integrity and
purity and safety. Purity was eval uated by
el ectrophoresis. Amdolytic activity, which is an
i ndi cation of safety. Anticonplenentary activity gives us
an indication of both safety and efficacy. Fibrinogen
content, information on purity; non-1gG protein content on

purity, and |1gG subclass distribution on efficacy.
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We continued with our program by | ooking at
conparison of the final container products. W |ooked at
the sane characterization programbut we also | ooked at it
showi ng that the pathway 1 1AV product manufactured with
the pathway 2 Fraction Il internediate woul d neet those
established final container specifications for the |icensed
product. So, in addition to these tests that were
performed at the Fraction Il stage, as a part of the
release criteria we also | ooked at anti body titers and pre-
kal i krein activator activity, antibody titers giving us an
i ndication of safety and efficacy and pre-kallikrein
activator activity of safety and efficacy as well.

The results of our testing showed that the
Fraction Il internmedi ates were conparabl e, except there was
detectable am dolytic activity in the pathway 2 Fraction |
internediate. This amdolytic activity is an indication of
potential proteolytic activity. W continued with our
characterization programand the results showed that at the
final container the products were conparable and this
am dolytic activity was no | onger detected. So, our
downst ream process was robust enough to renpve the

di fferences that were observed at the Fraction Il stage.
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The FDA response to this data was that they did
not require an efficacy clinical study; they did not
require the perfornmance of pharnacol ogy, toxicology ani nal
studies or in vitro studies. The FDA had sone safety
concerns because of the am dolytic activity that was
observed, so they requested the performance of a safety
clinical study. They also requested process validation
data on a large scale, since all of the data that we
generated previously was on a snaller scale, to denonstrate
renmoval of this activity by pathway 1 1 dV process.

The safety clinical design that we proposed was
to conpare the incidence of infusions with the
i nvestigational product, associated with rel ated adverse
events, to the incidence of adverse events observed for
i nfusions of the licensed pathway 1 I GV product that we
had previously studied in a Phase |V safety clinical trial.
So, we had data that we could conpare to | ook at the
adverse event profile of this new version of the product.

The proposal was to eval uate 40 subjects with
primary inmune deficiency, and for the statistical analysis
we needed to show that the adverse event rate was no | arger

than 40 percent. W submtted an IND to nmanufacture the
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pathway 1 1@V fromthe pathway 2 Fraction Il internediate.
The safety clinical design was accepted and I ND not placed
on clinical hold. Then we received an FDA letter all ow ng
us to proceed with the study.

Al though | amnot at liberty to comment on the
progress of our clinical trial studies, | think this is a
good exanpl e because it shows the conparability program
that was utilized; the FDA decision-making and the
applicability of the guidance docunent to reduce clinical
trial requirenents for manufacturing changes. Qur
begi nning goal was no clinical trials, however, we did not
have to performan efficacy trial and had to performa
limted, small safety study. Thank you.

DR. GOLDING W are going to continue with the
next case study. This will be presented by Ghiorghis
Ghenbot. Ghiorghis is a senior nmanager at Aventis Behring.

Case Study Presentation from I ndustry

DR GHENBOT: Good afternoon. W have heard
quite a bit about the principles of CP and cases where this
conparability protocol can be applied. So, in this
particular case | amgoing to focus our attention to a case

study where qualification of an alternate source of nmurine
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ascites derived nonocl onal anti body reagent for the
manuf acture of Factor VIII was used.

The outline of the presentation follows. W want
to define exactly what the objective was and then go over
the justification of this particular activity, and then
| ook at the aspects of the conparability protocol and
consider what will and what will not change in this
activity, as well as highlight the essential conponents of
the protocol, and then give you an activities overview. In
addition, we wll look at the acceptance criteria for the
nmonocl onal anti bodies as a reagent, not as a therapeutic
agent. Also, the acceptance criteria for the
i mmunoaffinity col um.

The objective is clearly stated here. W had one
particul ar objective in this case. W wanted to qualify an
alternate supply for the nonocl onal antibody reagent used
in the imunoaffinity preparation of Factor VIII. But, at
the sane tinme, we wanted to denonstrate by a conparability
protocol that the safety, identity, purity and potency of
t he nonocl onal anti body reagent, as well as the product

itself was not affected by the change.
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The justification of this CPlies in 21 CFR, Part
601. 12(e) which says that an applicant may submit one or
nore protocols describing the specific tests and validation
studi es and acceptable |limts to be achieved to denonstrate
| ack of adverse effect for the specified types of
manuf act uri ng changes on the identity, strength, quality,
purity or potency of the product. It seens a little bit
redundant to say it over and over again, but that is the
bottom | ine because these are regul atory gui deli nes.

The key aspects of this conparability protocol as
summari zed here. The product affected, of course, was
Factor VII1 which is a licensed product. The process step
was a discrete step, and this is the imunoaffinity
purification step. The reagent in question, of course, is
the anti body which is being used as a reagent again, not as
a therapeutic agent. The supplier in question, of course,
is that you are changi ng one supplier and going to another
supplier. The basis of qualification is, as | just
menti oned, the FDA approved conparability protocol.

In this exercise two things need to be clarified.
There are things that will not change during the entire

process, and there are things that will change. Wat wll
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change, of course, is the supplier. |In other words, maybe
the first supplier was so rich because of the noney that we
gave themthat they decided to change their business or to
go to other areas, and we had to | ook for a different
suppl i er.

What will not change, however, is very, very
inmportant in this conparability protocol. W have the
testing specifications for procedures used for the ascites
production, which are going to be conducted by the
alternate supplier and will not change. The testing
specifications or procedures used for the nonocl onal
anti body purification, conducted by the Aventis Behring
manufacturing facility will not change. The coupling of
t he nonocl onal antibody to the solid support, the
chem stry, the linkage chemstry, will not change. The
currently |icensed Monoclate-P or Factor VIII for the
manuf acturing process of this product will not be affected.
And, the product specifications, of course, should not
change.

Furthernore, the essential conponents of this
conparability protocol as follows: A conparison of the

nmouse strains and care, hybridonma cell line, the clone
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itself, the statement of work and mater batch records

bet ween these two suppliers should be identical.
Acceptance criteria for conparison of cell culture and
ascites product processing paranmeters should be identical
bet ween the two sources. The acceptance criteria for
functional conparability tests of the ascitic fluid, the
purified nonocl onal antibody, and the resulting nonocl onal
anti body i mmunoaffinity resin as a purification reagent,
and conformance to current |icensed specifications, of
course, should not change.

Now, if you |look at the sunmmary of activities,
you can basically break them down into the old supplier and
the new supplier and basically, as | said, in a nutshell we
have a statement of work, master batch records,
specifications, master cell bank, culture nmedi um and
procedures, as well as the source material. \Were it says
pl us/ pl us neans they should be identical to the extent
possi bl e between the two sources.

VWhat are the acceptance criteria for the
nmonocl onal anti body obtained fromthe suppliers? You could
categorize the quality paraneters with respect to safety,

purity, quantity and potency, and you could | ook at the
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specification testing as well as the description for the
specification testing. Most of this is actually in the
gui del ines for the nonocl onal antibody reagent and | don't
need to go into too nuch detail.

We had additional characterization for the
purified nonocl onal antibody because it is a new supplier,
of course, and the testing nethods include sone of the
standard anal ytical procedures, as well as sone of the
newer approaches. You can |ook at |IEF as well as SDS- PAGE
under different conditions; HPLC and well as CZE, and
Western Bl ot Analysis for the subclasses, as well as
binding affinities by titration colorinetry.

Furthernore, if you |look at the inmunoaffinity
colum itself, you could qualify the colum in terns of
manufacturing a small-scale affinity colum, and you want
to look at the final production of Factor VIII

In conclusion, this is a case of a successful
conparability protocol, and we are very happy about it and
hope that our future conparability endeavors wll be as
successful as this one here. 1In this case we have | ooked
at an alternate supplier of a nonoclonal antibody reagent

and it has been successfully qualified. Furthernore, the
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safety, identity, purity and potency of this nonocl onal
anti body reagent, as well as the Factor VIII product itself
has remai ned intact.

| want to add that this conparability protocol
this exercise is a concerted teameffort, and I wsh to
thank all the parties involved in this particul ar case,
i ncluding tech ops, R&D, QC, QA, manufacturing and
regulatory. | amonly their spokesperson here. They would
be very happy to cone here and tal k about this further.
appreci ate your attention. |If you have any questions, |
woul d be very glad to answer them

DR. LYNCH W have a ten-m nute QRA period
followng this section. So, | think | would |ike to nove
on to the | ast speaker, Dr. Basil Golding. He is the
Deputy Director for the D vision of Hematol ogy. Dr.
Golding is also the head of |aboratory of plasm
derivatives, which is the part of hematol ogy that has
jurisdiction over the album n products, 1AVs, |1Gs, alpha-1
Pl s, henoglobin--he is a very busy guy, and he wll give
t he FDA perspective case studi es on manufacturing changes
as wel .

Case Study Presentation from FDA
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DR. GOLDING Thank you, Tom | amgoing to
present sonme case studies that will give you a few
exanples. You can see fromthe title that the exanples
i ncl ude plasm nogen and pre-kallikrein activator.

Just some general coments related to biologics
conparability, as we have said multiple tinmes during this
nmeeti ng, plasma pools are very conplex m xes of many, many
different nolecules with potential for protein effects. W
know the identity of many of these nol ecules, but there are
probably many nol ecul es that we don't even know that they
exi st in the plasna.

The other point I would like to nake is that
m nor production--mnor as is in quotation marks on
pur pose--m nor production or purification process changes
may change the product and the | evel of inpurities in the
product, and small changes to | arge nol ecul es nay be
inportant but very difficult to detect even by
sophi sti cat ed physi cochem cal nethods.

| mpurities may be active. They may affect the
activity of the product. They may relate to i nmunogenicity
of the product, and they nay affect the stability of the

product. As | already nentioned, probably not all the
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inmpurities are known, both in the source plasma and in the

product. In addition, products may change during storage.
Actually, in one of the exanples you will see this
exenplified.

Products may be conplex and difficult to
characterize, for exanple inmune globulins. As you know,
i mmune gl obulins may be mllions of different nolecul es and
it is inpossible to characterize what kind of inmune
gl obulins you have in a polyclonal imrune globulin
preparation.

So, plasma fractionation, sone of the variations
and vari abl es of the actual process, starting fromthe
begi nning in the donor sel ection, we have source plasm
versus recovered plasma. These may differ in a nunber of
points. The biomarkers may be different. Usually the
viral markers are higher in source plasma. The nunber of
donors involved in collection of a plasma pool would be
probably different. You need nore recovered plasm to
achi eve the sane volune. |In addition, viral safety issues,
ef ficacy, diner content, denographics nay all be different
in these different 1@V products. So, these are different

vari ables that go into the donors.
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In terns of manufacturing efforts, the Cohn-

Oncl ey, which is still the commobnest used manufacturing
process, is a nulti-step process which has several
paranmeters at each step, including pH, tenperature, ionic
strength, al cohol concentration and protein concentration.
Chr omat ogr aphi ¢ steps are al so often used either al one or
in addition to the Cohn-Oncl ey process and this can induce
vari abl es, and the viral clearance nethod used may have an
effect on the product. The viral clearance could be

sol vent detergent; it could be heating; it could be
nanofiltration or other nethods.

Q her variabl es which could influence the product
are the excipients. 1In recent years we becane aware that
sucrose in sone of the products was associated with an
i ncreased incidence of renal failure, and this resulted in
us sending out a "dear doctor" letter, and asking
manuf acturers to include in their |abeling a warning
statenent regardi ng sucrose and renal failure.

The product itself may form aggregates, and
aggregates can be associated with activation of

conpl ements, and there has been sone suggestion that they
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may relate to maki ng the product imrunogenic and inducing
aut oi mune di sease.

During manufacture, class and subcl ass renoval
may occur. For exanple, certain chromatographic steps are
effective in renoving I1gA and this is inportant because |gA
can i nduce anaphylaxis in recipients that have el ective IgA
deficiency. But we have al so seen that the sane
manuf acturing step actually can, and often does, renove
|g&4. There isn't any good evidence for 1g&4 playing a
protective role against infections. So, this is still an
open question, whether this is a detrinental effect.

But we have al so noticed that sonme manufacturing
i nvol ves the loss of 1gG3. Just to point out, 1g& is a
subclass that is very sensitive to proteolysis, and | would
propose that it is inportant when new manufacturers cone on
board that they should | ook at subclasses, and in
particul ar | ook at | gG because degradation of 1gG3 coul d
be a sensitive marker of sonething in the process that is
degr adi ng proteins.

Cont am nants that we have becone aware of over
the years, and which nay have an inpact on safety and

efficacy are the pre-kallikrein activator, and | am goi ng
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to gointo this in nore detail. Al pha-2 nacroglobulin
fraction does contain inhibitors of sone of the vasoactive
substances. This is actually sonething that you nmay want
to have in the product. And, plasm nogen is a proenzyne
which, in a liquid product and under the right pH
conditions, could degrade the i mune gl obulin and woul d

i mpact on stability. This is a theoretical concern, but we
| earn nore and nore about bacterial walls and, in addition
to LPS, we now know that bacterial DNA and cell wall
conponents are very active in inducing responses,

proi nfl ammat ory responses fromthe innate i mune system
Currently, we test for pyrogens and we test for LPS, but |
don't think we have tests in place that could detect small
anounts of these conponents which nmay be associated with
adverse events to i mmune gl obulins.

Getting back to the question of how m nor changes
could have a major inpact, the first exanple I amgoing to
deal with relates to plasm nogen. |In the precipitation of
Fraction Il plus Illwin the Cohn-Oncley manufacturing
schene, depending on the pH of this step, you may get a
different outconme in terns of plasm nogen contani nating the

product. During this step we get Fraction IIl which is
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preci pitated and di scarded, and we get supernatant |1

which is used to go on to nake Fraction Il and 1@ V. Wat

has been found is that at a pH of 5.4, at a higher pH, the

product is often much nore stable than if this step is done
at a | ow pH.

The reason for that is that when you do it at the
| ow pH sone of the plasm nogen ends up in the supernatant,
whereas, if you do it at the higher pH no plasm nogen ends
up in the supernatant. All the plasm nogen goes into the
precipitate, into the Fraction Ill which is discarded. So,
the outcone is that when you do it at the | ower pH the
product is | ess stable than when you do it at the higher
pH

| have nentioned before that source plasma is
different fromrecovered plasma, and I am just outlining
sone of the differences. Source plasnma is frozen early so
there is less possibility of activation of enzynes, and
probably | ess potential for vasoactive conpounds to be
activated. In ternms of recovered plasma, it is frozen at
variable tinmes or not at all, and there is a potential for
nore activation of enzymes and nore vasoactive conpounds

being found in the final product.
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Hypot ensi on was notice many years ago, in the
'70s, and the paper was published by Barbara Al ving and
John Finlayson was also on this paper. So, this was worked
out at CBER, and they noticed an association of pre-
kalli krein activator in plasma protein fraction. This was
a precursor product to albumn and is used for vol une
expansi on.

The exanple | amgoing to cite is an exanple of a
manuf act uri ng change which was actually designed to inprove
the safety profile but resulted in nore frequent side
effects. So, this was done sone tinme ago, and the
manuf act uri ng change was not reported to the FDA at that
time. But the manufacturing change rationale was as
follows: A paper was published by Bl and and co-workers
showi ng that PPF, protein plasma fraction, given at tine of
car di opul nonary bypass coul d cause hypotension. They
suggested in the article that this my be due to
bradyki nin-1i ke nolecules that are normally cleared by the
| ungs.

One manufacturer changes its process by
i ncreasi ng exposure upstreamin the manufacturing to

surface activation by stirring for a |longer period of tine
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infilter-aid to purposely generate bradykinin, and then
presuned that at the ultrafiltration step the bradykinin,
which is a small peptide, would be renoved by
ultrafiltration. So, they went ahead and instituted this
manuf act uri ng change.

Just to rem nd you of the pathway, Factor Xlila is
a pre-kallikrein activator. Wen Factor XlI| is exposed to
negatively charged surfaces, you get generation of Factor
Xlla, which is a fragnent, and this Factor Xlla can act on
pre-kallikrein to give you kallikrein, and the kallikrein
can acto on kininogen to give you bradykinin. Bradykinin
has very potent vasodilatory effect on small bl ood vessels
and can cause a very sharp drop in blood pressure.
Normal |y bradykinin will go through the lungs and wll be
degraded by kinases in the lungs. When you are perform ng
cardi opul nonary bypass you actually circunvent the |ungs
and the bradykinin can then go into general arterial
circulation and has great potential to cause hypotension.

So, this is taken fromthe paper by Barbara
Al ving where she | ooked at different lots fromthe
manuf acturer that were associated with adverse events and

|l ots that were produced in the sane tine period from ot her
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manuf acturers, nost of which had very |ow incidence of
hypot ensi on but did have sone cases of hypotension. These
two columms are looking at the levels of PKA. The first
colum, on the left, are the inplicated lots, in other
words, lots that were associated with hypotension. 1In the
right colum are lots that were not associated with
hypotension. So, these are the lots fromthe manufacturer
that introduced the increased stirring and, as a result,
were found to have increased PKA | evels in the product and
were associated wth an increased incidence of hypotension.
This is before cardi opul nonary bypass, during that
procedure and during general surgery.

The conclusion fromthat study was that there was
a marked increase in reporting of hypotension follow ng the
manuf acturi ng change, and the hypotensive epi sodes were
related to the rate of infusion and the high |evels of PKA
in the product.

Now | am going to go on to a nuch nore recent
epi sode where pre-kallikrein activator was associated with
hypotension, this tine in five percent al bum n product

rat her than in PPF.
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Agai n, the manufacturing change was not reported
to the FDA but was very simlar in that the manufacturer,
at one of the upstream steps, decided to increase the
stirring time prior to fractionation. This was associ ated
with an increase in case reporting of hypotensive episodes,
and we responded by sending an investigator fromthe FDA to
t he conpany.

| scanned this in fromthe 483 reports so the
quality of these graphs is not so great. But on the left
the axis is PKA expressed as the percentage of the FDA
control. The recommended | evel of PKA in PPF is usually
hi gher than albumn; it is around 35 and this is because
for PPF there are very clear instructions for how to infuse
it, and the infusion rate has to be really slowto avoid
adverse events to PPF. But for al bumn the recomended
level is 10, expressed in IUmM but it is actually a
percentage of the FDA control.

The X axis here shows mnutes of stirring. So,
what the conpany was asked to do, and they presented it in
graphic form is to relate the time of stirring to the
| evel s of PKAin the final product. Wat you can see is

that there is a cluster of high PKA levels at a particul ar
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range of stirring in mnutes, but sonewhere between 300 and
600 m nutes. Then it seens to fall off again. But nost of
the lots were |l ess than 600 mnutes. So, there seenmed to
be a trend of increasing PKA |evels as the stirring tine
was increasing. Here is a very marked increase in PKA

| evel .

This is looking at a tine course, taking two lots
that, at release, were well within the range that we woul d
like to see, below 10, but with tine during storage the
retention sanples were tested for PKA, and what we noticed
was sonething very interesting. During storage the PKA
| evel s increase in both these lots. This one particular
| ot peaked at 12 nonths and this other |ot peaked |later,
but there was an increase and then a decrease of PKA
activity.

So, just to rem nd you that the actual assay is a
functional assay and we don't concl usive evidence but what
we think is happening there is that, because of the
increased stirring, you are generating PKA but in addition
to the PKA there are inhibitory nolecules at the tinme of
rel ease and that is preventing the PKA activity from being

seen here, but the inhibitory nol ecul es degrade with tine
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and the PKA | evel s increase. Then eventually the PKA
itself degrades and you have a fall.

So, what was actually happening with these lots
is that even sone of themwere within the rel ease
specifications, they were increasing the PKA |evels with
time and that is when you started to see the hypotensive
epi sodes.

This again shows that there was actually a period
intime when the lots that were exposed to the increased
stirring had increased PKA | evels. Again, you are | ooking
at PKA levels on this axis, and these are days after
rel ease of those lots. So, these lots we are | ooking at
here were all within spec at tine of release, but with tine
after rel ease there was a wi ndow of tine when they exceeded
the specification for PKA,L and this is the tinme when they
wer e associ ated with hypotensive episodes.

In conclusion, the two separate incidents of
increased stirring tinmes resulted in increased PKA | evel s
and increased incidence of hypotensive episodes. 1In the
first case the manufacturing change did not reveal any
changes in release testing. There was no PKA testing at

the tine. In the second case PKA | evels after rel ease

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

i ncreased but were within specification for the |ots that
were rel eased, obviously, and for those lots within
specification after rel ease PKA | evel s often exceeded
specifications during storage, and these were the lots that
wer e associ ated with the hypotensi ve epi sodes.

Concl usions are that the production of inmune
globulin is a nulti-step process. So-called m nor
vari ations can have far-reaching effects on safety and
efficacy. Each 1AV product should be regarded as uni que,
and the term"generic" does not apply to biologics. Thank
you.

DR. LYNCH | guess according to the schedule we
have a ten-mnute Q%A on the instant presentations you have
heard. For ny noney, | think the case studies really bring
into focus sone of the issues that we have been westling
with in a nore general sense throughout the day. So,
woul d encourage anyone with a question for any of the three
speakers here to cone forward and be heard.

Q&A
DR GElI GERT: John Geigert. For Dr. Ghenbot, you

said you did a conparability protocol. Was that froma PAS
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down to a CBE-30, or CBE-30 down to an AR? \What was the
actual downgrading? It wasn't mentioned in your slides.

DR, GHENBOT: CBE- 30

DR GEIGERT: Froma PAS down to a CBE- 30.

DR GHENBOT: | think so.

DR CGEIGERT: Also for ascites, there is no
menti on of any kind of virus testing conparability between
suppliers. Surely, you did that.

DR. GHENBOT: Yes. |In other words, | couldn't go
through tests of all those specifications that we have for
this particular reagent. Al the required tests were done
appropriately, and we did not see any negative issues.

DR CGEIGERT: And for Dr. Blackshere, if you had
not seen a difference in a safety assay, suppose it had
been a purity assay, do you think the FDA would have asked
you to do a clinical safety study?

DR. BLACKSHERE: | think the FDA may want to
comment on that but | think another route we may have taken
was to spend nore tinme on process validation and
denonstrated it at the l|large-scale prior to the subm ssion

DR. LYNCH. A question, Angela, you did not

pursue a conparability protocol for the changes you
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descri bed, but presumably you had sone opportunity to
di scuss the programw th the agency before you inpl enent ed
it.

DR. BLACKSHERE: Well, we had a first neeting
with the FDA just to discuss the strategy, and after we had
nore data and actually saw the differences in that
particul ar assay, we had a pre-IND neeting and we went from
t here.

DR. SEAVER  This is for Dr. CGhenbot. Wen you
tal ked about your acceptance criteria for these tests, | am
trying to distinguish what you can present to us versus
what you really did, and | think one thing that surprises
me is that everything was conparable to reference or peak,
or sonething like that. | amused to seeing that for,

li ke, Phase | data but for products | amreally used to
seeing the peak at X, Y, Z tine and sonething else |like
that, and nuch nore quantitative type acceptance criteri a.
Coul d you comment on that?

DR. GHENBOT: In terns of details, | can't really
say that the limts were between X, Y, Z and this
particul ar product fell X-plus or Y-mnus. So, | amnot at

liberty to say exactly what the specs are. However, let ne
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say that what we have seen was absol utely acceptabl e and,
nore inportantly, | think if you | ook at the final product,
if you conpare that product which was generated using the
previ ous nonocl onal anti body reagent supplied by the

previ ous supplier conpared to the new one, it was virtually
i ndi sti ngui shabl e.

DR. VIDOR: Arlene Vidor, Baxter. | have a
guestion for Dr. Golding. This is nore of a regulatory
policy question. Obviously, there is a |ot of discussion
W th sponsors when you are faced with the possibility of
having to do a clinical study to support a manufacturing
change, and it may tip the scale for you in favor or not
doi ng the manufacturing change even if it is an inprovenent
or an enhancenent because you may have | ogistical issues to
contend with, or resource issues and there nmay just not be
enough clinical subjects to go around. | was wondering if
t he agency has considered the possibility, fromthe
st andpoi nt of practicality, of having a nodul ar review
process where one could submt the CMC section of the
application while running out the clinical trial so that
there coul d be sone concurrent review going on, thereby

shortening the tinme frane for review? | guess it would be

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

nore simlar to the device review paradigm but | wonder
what CBER s thinking is on that or what your thinking is on
t hat .

DR. GOLDING Well, | don't think I want to make
a policy decision that would affect many revi ewers and many
peopl e right here on the spot, but | think that that type
of review, revolving review or fast track review, has been
i nvoked under certain circunstances. For exanple, if there
is an acute shortage or there are justifiable reasons to do
that, | think the agency could be persuaded that that is
sonething that we would allow. But | think there would
have to be sonmething in addition to just standard
pr ocedure.

DR. LYNCH. The PKA exanples that you gave, of
course, are classics. Looking at the nore recent of those
events, one associated with five percent albumn, with the
benefit of hindsight, a couple of things really strike you.
One is the nunber of non-conformng. It was a very high
percent age and one wonders why that didn't set an alarm
bell off. The second is, of course, the increase in PKA
over time as the product was stored, maki ng one wonder why

this didn't come to light during routine stability studies.
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And, are these factors that should be taken into account to
perhaps avoid a repeat of the same incident with a
different protein?

DR. GOLDING Well, | can't answer for the
conpany, obviously, but just in their defense, if | can put
nmyself in that situation, in their defense, many of the
lots did actually pass in the sense that they were | ess
than 10 U m, and the problemwas that they went up with
time. Wiile they were doing the increased stirring, they
still had many lots at the same tine that had the reduced
stirring and it seened to be a convenience. That is ny
guess. We never got that as a direct answer. Depending on
the shift and the tinme of day, they mght stir it for
| onger or |ess.

So, mxed in wth all the slightly elevated |ots
there were a lot of lots that were still well w thin specs.
The usual lot that was stirred with the lower stirring tinme
had al nost undetectable PKA. There was an increase for
nost of the lots, around 5 and 8, when there was increased
stirring, even at release. But they released those |ots,
and those were the lots that went up with tinme and fell.

So, | agree that, you know, |ooking at that data, obviously
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wi th hindsight and maybe with real tine, people in QA
shoul d have said, well, our usual spec is 10 but our usual
finding is less than 1 and now we are seeing nultiple lots
that are 5, 6 or 7 and that should have triggered sone kind
of response and they should have started to look at it in
nore detail. But what actually triggered them |l ooking at
the data in nore detail was adverse event reporting, which
coul d have been avoided | think if it was | ooked at nore
careful ly.

DR. GHENBOT: | have one followup question to
that. W talked quite a bit about product heterogeneity
for plasna-derived products. W do know for a fact that
for reconbi nant products, transgenic products, there is a
certain degree of heterogeneity and that is either because
of the expression system depending on what system you
choose, or because of lactation tinme. | your experience,
could you break the two apart and say you have to foll ow
this particular approach in order for you to specify and
say that your product should not be any nore heterogeneous
than this |evel ?

DR GOLDING Let's try talking first about

reconmbi nant products. Again, | think, just based on basic
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principles, that if you are making a reconbi nant product
and it has a certain heterogeneity by sone physi cochem cal
met hod, and possibly it could be due to glycosylation or
ot her differences, but once you have docunented a certain
het erogeneity and you go ahead and you do your clinical
trials, | think there should be a specification that this
is the heterogeneity that we are going to allow for rel ease
and there shouldn't be major departures fromt hat
het erogeneity in subsequent lots. |If there, that could be
a problem

Regardi ng the reconbi nant product, | think it is
easier to cone up with a rational answer to your question
When you are tal ki ng about sonething at the other extrene,
like 1@V, having heterogeneity in terns of having nultiple
anti body nol ecules there is actually good. So, you know,
you want all the subclasses. You want as many
specificities as possible. And, | would argue the other
way, that in ternms of immune globulin, if you start to |ose
specificity or |ose subclasses which you see in sone
products with 1gG3 levels or undetectable or very |ow, or
we have seen products where they are having difficulty in

nmeeting the rel ease specifications in ternms of specificity

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

agai nst sone of the required testing--neasles, or polio, or
di phtheria or hepatitis B or surface antigen. In that
case, the loss of the heterogeneity is a problem

But in dealing with other products, |ike al bumn
or Factor VII, again | think that you define froma
physi cochem cal point of view your product up front. You
do your clinical trial; you show that the product is safe
and effective and then you don't want to have departures
fromthat in subsequent |ots.

DR. GHENBOT: Thank you

DR. BAKER: This is Don Baker, from Baxter.
was having trouble fornulating this question and | hope |
have it right now There is a saying in law, sonething to
the effect that extrene cases make bad law. | was
contenpl ating the exanples that Dr. Golding was presenting,
and one could interpret that to say that every m nor
production change ought to receive the npst extrene revi ew.
In reality, | think for nost of those changes, those m nor
changes, we are going to have 20/20 hindsight. |If they are
detrinental, we are going to find that out in the field.
We probably actually won't discover that even with an

extrene review. And, the cost of subjecting every ninor
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change to an extrenme review will inevitably substantially
delay progress in permtting changes in production
processes and bringing these inprovenents forward. So,
woul d Iike to get the conmttee' s perspective on just what
is the take-hone nessage fromthe | ast set of exanpl es.

DR. GOLDING Maybe |I can start. The nessage
that 1| was trying to deliver, and | think many speakers
have alluded to this during the course of this first day of
the neeting, was that what we are dealing here is a very
conplex situation; that the starting material is very
conpl ex and the manufacturing in sonme instances is very
conpl ex. The characterization of the final product, just
usi ng physi cochem cal neans, is probably not conplete.
What we have | earned fromthese cases that | have shown and
fromother exanples is that very |ow concentrations of
certain inpurities that are very active can have nmgjor
clinical effects.

So, | think the nessage is that we have to be
very careful about |ooking at any changes and maki ng
deci si ons about whether anal ytical methods and preclinical
data are sufficient, and whether we need to do safety

trials or even efficacy trials. Now, | amnot saying that
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one should go fromone extreme to the other, and | think
your question is a very good question, but I think the
probl em that we have, all of us have, FDA and industry, is
that our know edge is inconplete. So, it is very hard to
make good deci si ons when you don't have all the
information. That is why making sone of these decisions is
very difficult.

| would argue that if there is sufficient doubt,
one should err on the side of safety and doing the clinical
studies. But one has to balance this with availability of
product and allowi ng the industry to survive economcally.
So, | think we have to nmake sone kind of bal ance here and
it is a question of judgment, but | think that it is very
difficult to make these judgnments w thout having all the
i nformati on and wi t hout havi ng enough data to deci de
whet her this should be approved based on no clinical
studi es or not.

DR. FI NLAYSON: As a contenporary of Francis

Bacon, perhaps | can be forgiven for taking a sinplistic

approach. But the answer, | think, to the question of what
is the take-hone nmessage in this is he who will not |earn
fromhistory is condemmed to repeat it. | nean, how many
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times do we have to repeat the experinent of |earning that
a pH change at this stage of fractionation will give you
pl asm nogen in your product, which may be activated to

pl asm n, which may chew up your product, which nay have
safety and efficacy consequences? How many tinmes do we
have to repeat the experinent of learning that if you stir
in the presence of a negatively charged surface you can
have activation of the contact activation systemand this
can generate vasoactive substances? How nmany tinmes do we
have to repeat the experinent of saying that if you think
stability nmeans putting one lot a year on a stability
program you are going to get bitten by it?

Now, when you say stability, people go into this
knee-j erk response and say, oh, but that nmeans you have to
measure 27 different things and we don't have enough people
in QAto do that. Maybe you don't have to neasure
everything on 16 |lots; maybe you have to neasure one or two
things on virtually every lot. So, to ne, the nessage is
very sinple--1ook at what happened to yourselves; | ook at
what happened to your conpetitors and maybe, heaven forbid,

listen to the FDA and thi nk about it.
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DR LYNCH  Has John now inhibited the rest of
hi s col | eagues?

[ Laught er ]

DR CHANG It is very hard to add anythi ng now.

DR. LYNCH  Everybody is afraid to speak!

DR. CHANG Actually, this particular case nmade
me include one sentence in one of ny slides. Dr. Baker,
remenber, we had this discussion at the | ast workshop on
how exactly we shoul d assess inpurity for plasnma-derived
products. One of the neasures that actually you proposed
is whether or not we can have a certain |evel of inpurity,
such as |lower than the natural concentration in the plasna,
and we | ooked at sonme of the cases for some of the
inmpurities. Then, | included in nmy slides that |
recomended that toxic inpurities should be identified.

So, how are we going to identify the toxic
inpurities? One way is learning fromhistory. As Dr.

Fi nl ayson poi nted out, perhaps the industry should have a
dat abase sonewhere to capture all the | essons | earned and
to share that information between the conpanies. One

wor kshop like this is a good way to | earn between different

conpani es and al so the agency. So, | think we should
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identify the toxic inpurities and then control themto a
level that will not have a safety concern

DR. LYNCH | actually would not think of
di sagreeing with John--it is a bad career nove--

[ Laught er ]

--but | think he may be arguing too nuch here.

In fairness to Don Baker, | don't think he was suggesting
that we raise the specifications for PKAin albumn. W
certainly have a catal og of bad actors that we have | earned
about through painful long history. W know enough, I

hope, to avoid those problens. But, as Dr. Golding points
out, there are nyriad other proteins for which our
understanding is far less well devel oped. So, using a
material |ike these materials, be it plasma or a derivative
t hereof, has an unavoi dable risk associated with it.

As a reviewer, when you are faced wth making a
deci sion what you would like to do is have that risk
reduced to zero, but to satisfy that requirenent neans that
you never actually make a decision at all. That is the
only way to avoid risk entirely. So, the objective, |
woul d suggest, whether it is in this context of naking

changes to an approved product or devel opi ng a new product,
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is the sane, is to balance your risk reduction with the
antici pated benefit that the product offers.

That is what is hard. That is the hard optimm
to strike. |If one does that right, there will be the
i nevi tabl e case where you find out subtle problenms with the
product only when nuch greater clinical experience is
derived fromuse in the market than you coul d possibly
accrue during a controlled clinical trial. Oherw se, your
controlled clinical trials or your conparability studies
woul d be endless. A zero risk standard paral yzes the
industry. | think the FDA has sonetinmes been questioned
unfairly when these | ong-standing problens cone to |ight,
you know, why weren't these prevented up front? Well,
because they are doing good risk assessnent. A proper
bal ance has that risk associated with it with subtle
probl ens that cannot cone to |ight, except with extensive
clinical experience and | think we need to bear that in
mnd as well.

DR. SEAVER  Sally Seaver, Seaver Associ ates.
Since | ama consultant | don't get kicked by anyone, but |

have a quick question, is the PKA assay for this product a
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stability indicating assay or an assay that is done during
stability studies?

DR. GOLDING To nmy know edge, the FDA has
recommended it. It hasn't becone part of the regul ations.
So, we reconmend all manufacturers of PPF, al bumi n and now
i mmune globulin as well, to nmeasure PKA at tine of rel ease
and during stability. But there is no regul ation that
mandat es neasuri ng PKA.

DR. SEAVER  The reason | bring this up is
because | think one |l esson that | have | earned on
conparability studies, and | tend to deal nore with
specified biologics, is really the usefulness, and this is
addr essi ng your question, Don, of the accelerated stability
studies. | can remenber in particular an exanple that |
t hi nk was tal ked about by Angen where they had a relatively
pure protein. They had several 0.2 mcron filtration steps
before their final real 02 mcron sterile filtration step,
and they wanted to renove one of these and the product was
essentially honbgeneous on gels or chromatography, and they
did it. Wat happened was that this 0.2 mcron filtration

step, in retrospect, was al so renoving trace proteases
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whi ch you couldn't see on any of these anal ytical nethods
but which showed up in spades on the accelerated stability.

That is not the only incident. That is a
particularly graphic incident that | can recall, but for a
long tine in biologics we all ignored accelerated stability
data because it couldn't be used for real-tine data and,
therefore, we all decided it wasn't useful. It turns out
that accelerated stability studies are incredibly useful
and | think, if I would say anything to you, it is that I
have seen nunerous things where people did changes that
they didn't think were very nuch, and when they did
accelerated stability they were picking up all sorts of
changes.

DR. CHANG Now probably people wi |l understand
why we insist on requesting accelerated stability data for
conparability studies.

DR. LYNCH Just to followup on the stability
i ssue, in your experience, Andrew, in real-tinme stability
on a relatively short program do you accept partial data,
with a commtnent to supplenent that to fulfill, like, a
two-year real-time protocol? O, would you in all cases

wait until the two years run?
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DR. CHANG Yes, we accept basically six-nonth
data with a conmtnent to carry out the real-tine stability
study. As Dr. TimlLee pointed out in his presentation, we
want to | ook at trend analysis and that is used as one tool
to | ook at whether or not the product is conparabl e under
stress conditions.

PARTI Cl PANT: Dr. Gol ding dropped ny favorite
bonmbshel | at the very end about the conparability and where
the CBER division is going wwth the generics, because if a
conpany w thin thensel ves can conpare two products what is
the prevention of an abbrevi ated BLA?

DR GOLDING | amnot sure that | understand
your questi on.

DR. LYNCH It is a generic biologic question.

DR GOLDING Right. Let nme back up alittle
bit. If you have two separate nmanufacturers nmaeking a
product, because these are such conplicated products from
begi nning of the manufacturing to the end, we woul d not
regard them as generic. That is clear. Wat you are
asking is if the sanme conpany, using the sane manufacturing

process, nade sone kind of change, is that the scenario?
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PARTI Cl PANT: No, | asked the first question
because if, after all this, everyone does all these tests
and they cannot distingui sh between conpany A s version of
t he product and conmpany B s version of the product, and
conpany B wants to go to market wi thout any clinical trials
because they have done all their honmework- -

DR. GOLDING Then it is no go

PARTI CI PANT: It is no go?

DR. GOLDING It is no go. Just the sinple
answer to that is it is no go because this is such a
conpl ex process that there is no way that we can call these
products the sanme just based on physi cochem cal
characterization because there are just too many vari abl es,
too many unknowns for us to be able to | ook at two
different products and say they are the sane or different.

DR. JONECKIS: In addition, I would just like to
make the point that at the tinme your product is approved it
has been through full clinical studies and testing and, in
a sense, what you are doing with conparability is making a
| everage off of that. 1In terns of the chem cal sense, you
are basing it solely on the chem cal characteristics in the

determ nati on of a bioequival ence test to nake the | eap of
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faith that you will have the sanme safety and efficacy, just
to followup on what Dr. Golding said. That is the other
concern to think about.

DR. LYNCH | think that is a fair statenent of
CBER s position. Wat is interesting, of course, is that
many bi ol ogi cs are regul ated by the Center for Drugs and,
of course, those biologics, which are just as conplicated
as the CBER biol ogics, may not have a choice. The generic
drug provisions apply to those as well. So, it wll be
interesting to see how this dichotony unfol ds over the next
few years.

DR. JONECKIS: | don't want to turn this into a
di scussion but a couple of things to say is that several
speakers have di scussed this issue in public forunms, and
that is not necessarily the policy aspects but the
scientific aspects. Dr. Cherney, who is the Deputy
Director for the Division of Therapeutic Proteins, has
di scussed this in various foruns and Dot Scott has had sone
di scussions with sone of our regulatory coll eagues. | have
had several discussions with various groups, including the
Generic Pharnmaceutical Manufacturers Association. So, we

are willing to discuss this, but in followup to what Tom
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said about CBER, Dr. Chu, who is the Ofice Director for
the O fice of New Drug Chem stry, is actually proposing
that they would not follow the standard generic approach
used for chem cal entities but nore what is known as the
505(b) (2) approach which allows for additional clinical
testing of perhaps sone denonstration of efficacy and/or
safety, including i munogenicity studies.

DR. LYNCH  Yes, that is ny understandi ng as
well. It will unfold over the years. Angela, | had a
question. Especially during John Finkbohner's presentation
the issue of bringing additional products into a dedicated
facility cane up. Actually, your presentation provoked a
gquestion in ny m nd about bringing an unapproved source
mat erial or manufacturing internediate into a |icensed
area. Was that issue raised in your program and how
exactly did you address it? D d you have to take any
extraordi nary neasures to change over between your
val i dation runs and your routine manufacturing, or anything
i ke that?

DR BLACKSHERE: | think we relied on our

segregation procedures, including validation, in order to

M LLER REPORTI NG CO., |NC.
735 - 8TH STREET, S.E
WASHI NGTON, D.C. 20003

(202) 546- 6666



Sgg

make sure there was no inpact on the existing |icensed
product .

DR. LYNCH Is that a general issue? | would
assunme that if one had an unqualified source material that
that mght create a problemwith the rest of the facility.
How generally, if there is a general answer, is that
addressed? | mean, one has to do validation in order to
qualify the new source material, but one can't do that if
one can't bring it into the facility.

DR. GOLDING  You know, | think this has multiple
levels to it. It depends, again, on what is the source
material and where is it comng from Just to give you
sone extrene exanpl es, where we have had manufacturers that
are using U S. licensed plasma and non-U. S. licensed
pl asma, obviously that raises a |lot of issues. The next
level is what is actually happening? Besides the materi al
being plasma, is there sonething that is done to that
pl asma before it is added to the equi pnent?

There was one situation where the plasna was
treated in a way with a toxic material. It was under an
IND. It was added to tanks and there was no cl eaning

validation in place to show it renoved that toxic nmateri al
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So, obviously, there are nmany issues that could occur on
the way, but the essential point is that if you are

i ntroduci ng sonething that is non-licensed into a |licensed
facility, we need to have validation along the way that the
source material, the cleaning of the tanks, or that it is
done in separate equipnment is all in place and validated
before this is done, and done up front, in order to allow
this to be done and not inpact the licensed material in a
negative way. Angela referred to those itens.

DR. SCHWARZ: Hans Schwarz of Baxter. If | may
clarify, the facility is licensed for both internedi ates,
to answer your question.

DR. LYNCH. So, that doesn't create a mmjor
pr obl em because they are both approved, but approved for
di fferent processes.

DR. SCHWARZ: The downstream process is the sane.

DR. LYNCH. But to bring, let's say, an
i nternmedi ate manufactured by a third party into your
facility would create the issue that | guess | amtrying to
tease out here. That is an issue that at |east deserves
di scussi on before one does it to nmake sure that the

appropri ate saf eguards have been put into place so that
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ongoi ng manufacturing of the lIicense product should not be
i mpact ed.

DR. SCHWARZ: Correct.

DR. @ L: Just one further comment on that, what
we have done with the source material that has been
unlicensed, and using it in our manufacturing area for
gqualification testing is that we have nade sure that that
source material has been thoroughly tested and had no
quality difference fromthe |icensed source plasma. W
have al so notified the agency and told them what our plans
woul d be to | ook at cleaning validation, etc., and
subsequently submtted data to show that, in fact, there
was no contamnation, if you will, of the licensed facility
equi pnent. So, we did sone extensive nonitoring and
val idation of that as well.

DR. LYNCH Any other questions? Are there any
guestions in a nore general sense? Are there any questions
on any of the issues that were raised today, any of the
presentations? | guess now would be a good tine to do
that. We will have another sort of round table forum
tomorrow. There are sone interesting presentations,

particularly on the internedi ates and characterization
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t hereof that raise sonme of the nost difficult issues,
t hi nk, but now may be an opportunity to review today's
presentations. Are there any specific coments now?
PARTI CI PANT: | don't really have anyt hing
profound to say, other than it certainly did raise the
guestion in ny mnd, since it is very useful to have this
type of a forum about the concept of a database. Dr.
Finl ayson's comments really struck nme very strongly, and |
feel that sonmehow or other we don't always get a firmgrasp
on what is going on and what the collective experience is
of the various conpanies. W may hear about it through the
grapevi ne, through different networking, but there is
really no forumto exchange this information or nmake it
avai lable. | think everybody may have the good intentions
of wanting to have as broader base of know edge as
possible, but it is just not always avail abl e and maybe
there is a possibility for industry and the FDA to work
toget her to sonehow sanitize the database so that we don't
di vul ge proprietary information and, yet, nmake all of the
rel evant information and findings available to the public
so that we can benefit fromour collective know edge and

experience. But | don't know how to do that.
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DR. LYNCH. Mark, do you know whether there is a
mechani sm that exists naybe to waive certain aspects?

DR. VEINSTEIN. | don't know that there is a
mechani smthat exists. That is, of course, what | started
out saying this norning, that there are, in fact, issues
that we know are paradi gm cases, case studies as we have
di scussed today, and that we shoul d think about that, about
ways of doing it. You know, | think that that is one
outcone of this neeting that it is inportant to maybe form
a small commttee through PPTA and FDA representatives to
think collectively about how we m ght be able to establish
sonme sort of information clearinghouse that would all ow
sanitized, as you say, information to be available to the
i ndustry and be able to take advantage of the FDA dat abase.
| think this would help advance the field quite a bit.

DR. LYNCH. You have actually been pretty
successful with nonitoring product distribution data, in
certain respects, by the use of a third party. That
initially was a great problemof confidentiality,
proprietary comrercial confidential information. So, maybe

that is a nodel.
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DR. VEINSTEIN. | am not exactly sure what the
nature of that third party would be, but it is worth
t hi nki ng about .

DR LYNCH Is Florence still her? Florence is
vol unteering; she will do it for you

DR WEINSTEIN. Wth that is a contract sort of
t hi ng, perhaps PPTA would be involved in that. Georgetown
Econom ¢ Services | guess is the group that was chosen for
the collection of the data.

DR. LYNCH. | don't think they know squat about
PKA t hough.

DR. VEINSTEIN. No, they don't but it is the sort
of thing that m ght go out for some sort of conpetitive
bi d.

PARTI CI PANT: | have a question. As | think was
menti oned, there are a nunber of reviewers |ooking at
di fferent subm ssions and focused on different products,
wi thin the agency, and particularly wthin CBER how do you
monitor and track findings fromreviewer to reviewer so
that the second reviewer woul d make a consi stent judgnent?

s there an internal FDA database existing now?
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DR. VEINSTEIN. W are in the process, in fact,
of setting up such a group at least within the D vision of
Hemat ol ogy, where we woul d actively attenpt to do that very
thing, set up a database, to have an educational programto
make certain that all reviewers have the sanme information
before them Part of this program at |east as we envision
it--this hasn't happened yet but it is in process and
actually we have sonebody who is gathering data even now
and setting up an electronic systemto be able to disperse
it within our group--but part of this should be an outreach
program where, in fact, we are going to attenpt to do that.
Setting up an educational programis at |east one of ny
hi ghest priorities.

DR. GOLDING At the nonment our database is
sitting in the third row and his nanme is John Finlayson.

[ Laught er ]

DR. LYNCH. | have kind of a background question
to set up another question later on fromyour presentation
earlier on immunogenicity. It was a very intriguing
presentation scientifically but today it doesn't help very
much wrestling with that issue. Raising a concern about

i mrunogeni city al nost guaranties a clinical trial because
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there are no good aninmal nodels that will allay that
concern. There are aninmal nodels that will kill a proposed
change if they indicate that the inmunogenic profile has
been sonehow changed, but it won't get you over the hunp of
doi ng an i mrunogenicity trial.

So, | guess | would like to ask this question in
two parts. One is are these concerns focused don specific
products? Oobviously, a history of inhibitory antibodies is
nmost pronounced in the history of coagul ation factors, not
so nmuch we al bum n and i mune gl obulins. So, is the
concern uniforn? Secondly, when setting up to address an
i mmunogenicity concern with a clinical trial, does one rely
on the kind of standard conparability trial that, in this
case, may involve a great nunber of patients and a great
deal of tinme, a great deal of exposure tinme? O, can one
| ook to other study designs? The |ISTH, for exanple, has
proposed certain criteria for concluding that there is not
an unacceptable risk of inmmunogenicity for these
coagul ation factors.

DR GOLDING | think, first of all, that any
product--you nmentioned sonme of themthat are obviously

related, and I will ask John to correct ne if I am w ong,
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but I think there was, at |east in Europe, one treatnent of
i mmune globulins with a chem cal that induced a change.
amnot sure if it caused decreased binding or actually make
t hose nol ecul es i mmunogenic. Be that as it may, | think
potentially the theory is that any chem cal change in a
nol ecul e that is then injected into a human coul d be
i mrunogeni c. Aggregated i mmune gl obulins were typically
used to get antibody responses in aninals.

| think there is a potential for any nol ecul e
that we give, any protein that we give to a human to becone
i mmunogeni ¢ under certain conditions. Now, the testing in
animal s, obviously, is not perfect. Doing clinical tests
in humans is also not perfect, and | think it comes back to
what you said about clinical trials anyhow. For a |ot of
t he i nmune responses, say, for exanple, |gE responses,
those are relatively rare and if you had that it could be
anaphyl axis and death. So, that is a very profound adverse
event but you may not see that if your trial is 40 or 100
patients. It may take Phase IV studies to release to the
mar ket and then find later on that r procedure is

i mrunogeni c.
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So, | think we have a problemand |I don't think
there is a good solution. Wat | was trying to suggest in
my talk is that there are newer approaches that could be
directed towards this problemand that we should start
t hi nki ng about these newer approaches. It mght take years
before we get to a point where we can say this in vitro
testing systemcan allow us to predict imunogenicity, but
| think it would be a start in the right direction.

Besides the in vitro testing of human cells, the
ot her approach that may be worthwhile is using co-called
humani zed m ce that have human anti bodies but | think, from
that point of view, it is going to take a while before we
have enough nouse strains out there that represent the
hurman popul ati on.

DR. GHENBOT: Can | add just one comment to what
you said? | think early this year there was a workshop on
i mmunogeni city during the WCB conference, back in January
or February. There was an entire workshop whi ch was
devoted to i nmunogenicity. If | recall the facts
correctly, there was no one particul ar nodel that was
proposed during that presentation, which tells nme that this

an industry-wide problem | just want to put into
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perspective that this is not only industry, but industry
that covers all biotech biological conmpounds.
DR CHANG | just have a followup to that

before I try to address the second question. That is

right. Up to today, we still haven't found a good ani nal
nodel or in vitro study to address inmmunogenicity. | think
that Dr. Golding pointed out that we still need effort in

this area to devel op sone new net hod and naybe five or ten
years |later we can find a nodel. But we don't have a node
avai |l abl e today for that today.

Tom to cone to your second question, and ot her
col | eagues can comment on that, for the Factor VIII which
apparently is one of the nolecules that has nore
I nmunogeni city concern, we have not yet asked a conpany to
do a side by side clinical trial to | ook at the
I munogenicity issues. A general approach that we have is
torely on historical data as the control. The database
generated fromthe Canadi an study that |ooked at the
inhibitor formation in previously treated patients i s about
four percent. That information can be used as sone kind of
parameter to design a clinical trial to see whether or not

a new product after a manufacturing change can have
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i mrunogeni city higher than that or not. So, we have not
yet asked for a side by side. But that may not necessarily
be a universal approach for other products. |[|f you have a
study nodel where you can use less patients, if we eval uate
it and find that it is a scientifically sound approach,
then we will let you do that.

DR. LYNCH. The previously treated patients are a
great tool. But there still is an issue of what are
appropriate criteria, how many exposure days; how | ong do
you have to challenge the patient to achieve a certain
| evel of assurance for no nore than a five percent chance
of greater than five percent increased risk. At sonme point
you start slicing the baloney pretty thin. The nunbers can
get high but one has to wonder whether the value is
actual ly nuch val ue added.

| think your European coll eagues have sort of
strayed a bit fromthe rigorous statistical design in
adapting their criteria for acceptable i nmunogenicity study
and I amwondering if FDA--1 know in the past the |ICH
standards were kind of influential, let's say, and I am
wondering if there is a change there to a nore or |ess

ri gorous standard.
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DR. VEINSTEIN. W certainly look at the data
that we get from our European col |l eagues and see what its
basis is, but there does seemto be a somewhat different
phi | osophy there regarding the necessity for statistical
rigor. In some cases there sinply isn't a feeling that one
needs to have a very strong statistical basis for making
deci sions where, at least up to now, we have felt that we
did want nore of a statistical estimate that had sone
reasonabl e rationale behind it. W have found that, at
| east in sonme studies that have been carried out by our
Eur opean col | eagues, there really was a rather arbitrary
sel ection of nunbers dependi ng on the nunbers of patients
in a particular country where a study was bei ng done.

DR. SCHWARZ: Well, it is late but let nme
specul ate about the future. | think the future wll make
t hings nore conplicated. W can assune that the
susceptibility of a patient with henophilia A to devel op
i nhi bitor probably represents a pol ygenetic disorder. Very
rapidly we will be able to identify, on the genetic
background, what those additional risks factors are. So,
the question will conme up will a manufacturer then

prospectively select the patients with henophilia A which
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have a low risk, an internediate risk or a high risk to
devel op an inhibitor, and then what are the appropriate
nunbers of patients and how the regulators will | ook at
that, if you then want to evaluate a new product, in terns
of the risk of devel oping inhibitors.

DR. LYNCH W are really comng to the cl ose of
our allotted tinme. There is one question that was
submtted in witing, and it is a followup on the
accel erated stability discussion. Since accel erated
stability is being requested, is it necessary--this is to
you, FDA guys--to performall tests as if a real-tine study
was bei ng conducted? | suppose this may be a response to
John's comment that it may not be necessary or even
desirable to do--1 don't know, visual appearance
necessarily if what you are looking for is PKA activation.
Do you have any gui dance on that, Andrew or Chris?
Sinplifying the question, if you are doing an accel erated
study, should you have all the--

DR. JONECKIS: Right. Cenerally, for an
accel erated study for the purposes of supporting a
conparability protocol, yes, in ny experience, people

generally will just replicate the existing tests using the
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standard sterility protocol, as well as perhaps doing sone
additional ones if they are |ooking for particular things.
s it necessary to do that? Again, you know, you are
maki ng assunptions if you are only going to | ook at certain
things in your accelerated test. Over the |onger period of
time, | guess the second associated thing is do you have to
do all of the tests all the time? And, | don't think that
is the case. There are, | think, certain provisions where
you can do, as Dr. Finlayson pointed out, only sonme of the
tests during periods of tine. |In fact, you can anend the
sterility protocol and at |east for sone other product

cl asses we have allowed that to nmake it nore rel evant types
of protocols. So, | think there is already an existing
mechanismthat is out there to do that. So, | think you
could do that under the existing stability protocol.

DR. GOLDING Could I just add one thought to
that? You know, when we | ook at stability data froma
conpany, and we have seen suppl enents asking for those,

t hey provide you with five years of stability data, and
t hey have been | ooking, for exanple, at the inmmune
gl obulins and t hey have been checking the nononmers and the

dimers every three nonths, and then they find that for over
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five years they don't get any useful information by doing
it every three nonths; they could do it once a year or once
every six nonths or once every nine nonths. Wat | am
trying to say is that it is a good idea to do as much
testing as possible, not as little as possible, but once
you have shown that certain paraneters that you are | ooking
at are extrenely stable, you can start cutting back on the
testing and only do the testing that is going to reveal
changes in your product.

DR CHANG Well, one thing | want to add is that
you shoul d know your product better and what kind of
degradation will occur. | think that is very useful
information to keep your stability sanple | onger than you
normally do to learn, and don't throw those stability
sanpl es away but | earn what degradation occurred and what
the mechanismit could be for that degradation or
aggregation, and what kind of risk there could be. So,
that information can be used in a stability study to
support conparability. So, you can build that into study
to |l ook at those factors. But what Dr. Joneckis said is

what we currently do.
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DR. LYNCH If any of you have any doubt about
the inmport of what Andrew just said, | amhere to testify
that Dr. Finlayson has sanples of albumn that are ol der
than I am

[ Laught er ]

Wth that, it was a wonderful first day. | want
to thank all the participants, the speakers, organizers,
noderators, ny nother, and we wll see you back here bright
and early tonorrow norning, 8:30. Thank you.

[ Wher eupon, at 5:30 p.m, the proceedi ngs were

recessed, to resune at 8:30 a.m, Friday, My 31, 2002.]
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